GOVP1199904439

[ %0

i 3
ARE A L2931

SRR & uI| HSFY AAH Ny

Development of the Forecasting System for Korean
Agricultural Sector

Nl b s
I FEBAAT



G EEPAAT4

BN Oy oy o
28 od od
o o 8 ot

s
o | H
S
o

Aadista FdNE

N R
=y
B

d
offt (o
o =

2

THAY YA AF 2 A

#% 4T AT AF2

o3 PN
ofl ofo
g2

A% xachaeiy s

T3

AA 2RY g




sh

A =

EF B3 A3

2 HIME “sYFT B - 7] ASFSHE A" AL AR HFRIME A
23ch

1998. 12.

FRAL7BE © VFHEFAATY
FHAFURL ¢ o] F
FTH¥E: 2 39
+ ¥ A" F
dsad+71Hs 0 A
FedMUzt 0 A ¢ uj
a1 0 IFAEFNLAT
Fed+MUat . 2§ A
Hetd 2718y ¢ kAriIEliGa
AU} - 2 QA ¥

824



I. A 5

FGHE B -] AFFE AlA" A

0. d77ue] B3 o 204

90T S0 eyl AL FA3] HEE ek W0 AAe 28z} 0ECD
7Hde® ARANY Bagd AHe]l FUAHE hedl, B9z I H)AA Y
Fdo2 ANZA oAzol A3 WL th YTl APRAA Yelst
Bl 2t ZAFAIL 222 wchste] MYt 3 Aol MU A H Zolr},
TUHA FAEC] ol Ao YFHo2 hFIIEF I HAsME 7
UD FA BAYE PE EF Tt AN SIRE B0l gAY
FAU - o EE W A d=je] gzt Axe] B AW £ U= FRE
FE3tdor Ak T2 B oiFEe] ZF¢ sddE FAELS AU uEMF
BE, oty YHo oEstn e AAolth wetd HgdAt - 2u], $£24, 2
2l ARG 7IA] T3 FUNE AEHCE BYE st 24F o3gn
€ 35Y "Lt dch
a2t o] AfE TU ¢ 47 HE W Fo] HPF-Fol nlxE i)
= AU + e FUAZEZE MYsto], SN AYRAATA, IR
Aab @ e, 5B A geld A ARl Way o3RS ATY 4

m. A7 g 2 Y
LS TSI A AT £ U= 2 alBHTEY AY

2. AXA -9 o7z}, ZES a2 SRR HIHE 5 5

i



AT AEdold BY2 FFTRY, FARY, FIVRI FE
LR 8 FUA .
FollAe Zh BF5UAE 334 7140 é%ﬁc} FTEFS BLoE
5. Hl§ & =3

N
9&
n
ol
o
X,
i,
J
o{n
nllo
iih 2
)
&
b
oy o

3. b8y, xdd 2 AY=x] HIE o EE 4 9= HAMEY HAHJUA] A
3 g '

3 guel 7 =4 JAE dasts AT =Y 1 3 Vs AL A2
8 AE st /= BYe Ausidch

V. a7 43 9 E8of i3t A9

1. 474443}

—

AL & A2"2 JFA o7hE A& 33 HA4-FRY, A2 o3 9
A& A&t $UTERE, FAEE YANHE A3t HFYAAERZL
2 349 sdAEYeE B2¥E EUYUrE I SUHERY, I IR
g, HAYAASEH ] 2tz E"a’—*l ANEFYeldE T 5 AUEF PPt A
FE 2EE Y5t BFER *‘i“—-‘?-i’)r FARY FEE 244 5PAL MBI
o] 7Fs3txS 3tdch &7 AUE At ZHE fo} the A= HHE A
Aehe AEE HEsi 1~109 %EA 3 -7 HHE A&t AE FEE 3
o 73'?—-_}51‘11\:}

2| FEZAN AEH FA7HF o] sUFEEY FUS # 24T
o] AR 911:}. FAFTRYE 2ol Fule] EFE ot sUSE T
e ARSI, 3 AAES do} HAYAZEGA $AEE Add Yarre
A3 g}

A HeFRPFLS FL 4 JAT @ a6 i 2], 808 ANA

5 T8
ZA 2o ¢ AL dFste ARZA 2¥olth Arisie} AXYIE LESIA
z} 34 ik, 2d] @ FATHE ASHUL

ii



SUYERRES E58 +8, 3
B JHA 24714 ol BatgE AYste PARYA HAEH M W £
L3E AR FLEY, F5E AAT S U LS. sYYE
BEIHA F OVE FBARE S FPABY TR 74 BFAE
FE38E Adx 7Aool wet Z2RZHAR, E 2535500t 7ML Ao 3™
tl. st JPEFaE =55 wel d3sla, =E5Fee gAY 423
of @& Wl wifoitlh of EYPolA 12H AEE PAggo] YAl FE Yol
F et

FIFERBY P2 59 Bde4 AR FE 5A8E £3E3 A2
SAFE FPAE ASYE & 37 F8o] dZgo] dZA AR} AFHEE
AAE At FAEE 3273 232 BE3NE +3E4B ¥ FUE +FEY
og F3¥ct BEFTE R¥L FFRY, #2R2Y, 7}F BYE 443 By,
vl - 254328, 4444 23S FHe8 P Ed, Z3YE FFRY
2 ZARAAZRY, BAERY, DY S EUIcL

FHEE SVE YEFE Y YATELE 34, 4 REY
=533 713o] FAlol AR At {59 Z-ols AMHA g3 f-971H0]
AR, o wet Avjat AP x RPHEER JMAE JPHELE Felsidct A
A BA A HEE NGt AXNZA AR JAYXIE Folxlxn, R HAHE Aol
3B AYol wel FAE AR Y 2] FYHWE, HAE 323 FEH Y
Ao s NHAZAR FEAelY AE ¥ ol BAE 53 vdFEA 1
AYA 7Y 242t Ad2sch 23 5YFE FBAR ASPRAME $4E +FEE
FEA Y B84 NHHAR F-EolA AEH AP ES 7RZ 3l U8 H
g 59 45T YA RS &ML

PR AEFERY S S 7Nt ME =8 AHE H{IYYPUFRE A - S
& 4 9= 48] A Y X3 (Mathmatical Programming Model ) 2.8 X|o] Qlt}),

o] RPL HAF-EoAN 2B sEE 4IRS 24 AGHE oEsio %
BAHES] AR} o B A WY AAIE AL
19} Zo] 341 2t 758 23] AYE 2B A3} ohg} Yrl

BEHE 2¥Y 3% AYxrt ¥ Has dde XHF0] dE AeE el
ke A o7} g Ao Jepudch ey o] HAPL 19899 JIE
2238t B3 g AE(dynamic test)o]B® 8d71(1989-1997) 2117} 3 HE= Aw
B2 ARl A& Azshd o] 8§7Med Afelan Bzbdct

FAFEEPEE AN FAAY o A o= AL opyA|gl, F -1

[+]

rlo

iii



Azt A Ageold ¥4 sl Ahgsltels 2 EAl: g Ao bkt
@], ¢S4 2y F71AQ doldrt #RE diE BYEE AFFeE R
o] 713§ +2& UAHle § 289 Z&(tuning) Pl Yay e Fct

2. 3&AY

7h 3 - 9] 9B W45 Data Base 15
- D/BE AAYE Felste] uld up-date ¥
U M43 B2y $329S B¢ o5 g
- RS 343 EESAES AAd AgHes Agstel I Al ut
2} VARE Y, EMEE 508 HEsle &y 4.
th oZPre] it
- 5729 Eulolal & [HgAY] olets SYUH Azl S HE A
- SgATe FAAY, FEAYW, Y23, A5AY, FdAges TR
3 thA AE ZEEE dEPR AT,
- AXE RRe] o] &=}l 2o ulet Fr1Hd FRAZ

¢

23

iv



Development of the Forecasting System for

Korean Agricultural Sector
Abstract

Korean agriculture is in the midst of rapid changes and
various challenges. UR agreement requires Korea to open the
agricul tural market and reduce domestic support for agriculture,
Moreover, IMF and the new government advocate economic reforms
enhancing market system and free competition,

Korean agriculture was heavily controlled by the government
in the past. However, Korean farmers are supposed to make every
decision hereafter by themselves on their own responsibility. In
order for the government, agribusiness and farmers to make
proper decision under the new circumstances mentioned above, it
is very Iimportant to provide them with information about
upcoming changes and their effects,

The objective of this study is to develop a forecasting
system for Korean agriculture, The developed system is composed
of three sub-sectors: world rice model, agricultural sector
model, and regional model.

World rice model is built with fifteen major rice producing
and consuming countries’ supply and demand functions, for both
Indica and Japonica types, and forecasts production,
consumption, trade of the fifteen countries and international
prices of the two types.

Agricul tural sector model is an econometric model with three



sub-models: crop model, livestock model and aggregation model,
Aggregation model first forecasts input prices including current
goods, wage, and capital goods, Having derived the forecasted
values from the aggregation model, crop and livestock models
figure out production, consumption, and price of each commodity.
Crop model are composed of two sub-models: Production model to
determine output with price variables of the previous year:
Demand model to figure.out output price of the current year with
the output determined in the production model. On the while, the
livestock model is a dynamic bio-economic system and supply and
demand are determined .simultaneously. In the end, aggregation
model sums up all forecasted values and computes agricuf tural
value-added, agricultural income, and price level,

Regional model forecasts how the total output, which is
determined in the agricultural sector model, is allocated to each
province. The model is a mathematical linear programmiqg program, |

A tracking test was undertaken for each sub-model féﬁ the
period 1989-1997 and results were shown to be acceptable. And a
simulation was performed for the period 1999-2010 taking the
year 1998 as the initial point. Most of the endogenous variables
generated for the period 1999-2010 seemed to be reasonable.

The system is named KREI-ASMO 1998 and will be revised every
year with the updated data and parameters. Forecasting will be
undertaken every new year and the results will be posted on the

homepage of Korea Rural Economic Institute,

(Jung-Hwan Lee, belmont@kreisun, krei. re. kr)
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2. g8t e4L AR Y

A8 aL THAAE PR e AXBA Ao} A FAE FFEETFES
FPollA A8 L THH G0l UZFH LR AMEHES A (4-1)~(4-5)% B2 ¥
A& A stalct

(4—1) Ininputp, = ag+ a,*In gnpdef,+ a,* In exch,

(4—2) Inmachp, = by+ by*In gnpdef,+ by* In excht

(4—3) Incurtp,— cy+ c1*In gnpdef,+ co*In exch,

(4—4) lnwa,= dy+ d,*Inya,_,

(4—5) Inrent,= ey+ e, *In wa,+ e;* In(rfp, *yd, )+ e3* Ininputp,
+ ey * In rent,_,

(4—6) lnwn,=fi+ fi*xlnyr,_,

A71A inputps SUELA 71, machp= $71A 7, curtps B M, wa
= 54 4F, mE Y ¢4F 283 rents vA UAEE 7tz Yepdc), =3
2t galo] BUH 53H5U gnpdefi= GNP T EEolE, exch= &, yn2 5
R 14T F77HA, yats 109 $7171A] 222 rip,c & yd, o= 2 43R A AT
2t e & Ztz} vepdel ts dEE Uehls sHdatolct

GNP TIZdlolE], B8 5 AARA X A7} 4 (4-1)~(4-3)o] FU=E ¢
A2, w714, B3 7tF At 242 A&t J2u e A (4-4)0]
A B ule} o] 3 F-FolA A& UHs AYA F A 19T FIHE
Lot B k9 AYA A&ol JhsstA Aok

B2 YAEE A (4-5)0M HE ul} o] 4E £FEE FEOA dE" A
He F 4 249 H5S Vehls 4 7143 d4, a2 5 =8, s4FLA vt



3. s4:dx 23
sAHLAE ohE3t 2ol AR At

4-7) la, = la,- (1+ g) — my

A71A, las $GAGAL g= YA 2AAFIHE, o= ol5TE UERIC)

oleF mit 71E FIHAAI AR BETL obz} A+ =50l 7]" 3
A=te] F-E7 wiu &3 tt2A FE wiEE s FEE ZHSA "l getA of
5% e T2 AFAH2) vedFEY HGEol whet the} o] ARk

4-8) mlla,y= ey + aywn,y + ajwa,

+ aju,} + €

4714 2 HlEdF=E UF, vt FUFT U7, uc BlEdFE AYES LEhdch

TEFEE oA 9 FEAZR 2, AL B, D5ER EFoIM A2 A
w3, FRHA, FHEE A, ot Jeja APl AEER, 3 5 F58 A4
A AYAL 2272 RUH RS dAE] glch
HA A (4-9)o) t-14x FAHYY tdx VLAY APgx|et 24 AYA|7 F

H Y5 26 ) tdx FFAHHo] Ar&Hrh ojuf AYIR F LA
£

483 AYA= g golrt
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(4—9) land, = landy_,+ conviand,+ newland,, h =1, 2

Al (4-9)0lA land= SAHAE, 2|3 conviand®} newland= H-ZHA M2}
274 d3 AgAolrt. &, he =3} g FESh= Aol

ER 5R3A FRAE AAYSFAA A (4-10)0] tIE FEEE, BAPAL, $EA
o] v AR HYulE, T2 t-19E $AE 73 59 =4S FUs td=E
FA&ol Agdch oluf v =92 v es 71 AR T LA A2, it
E 7142 A8 47 A2l AE¥ch tdx: FFEALS A (4-11)3} Lol
¥l

(4 - 10) 1dzdw,,,= QAon + app* rb;,,+ Q¥ 7'Ch1+ A3p* Td,‘*‘ a p* In ﬁpm_l
+a5,,*lnrwa,_, h=1, 2

(4-11) ldidl;,= land,* ldidw,

A71A Ididws} Ididl= F73&3 F738AL, 223 rbe FelHE, ree BA X2
&, rd= 573X v AEFAS B &L Auidith. rp} rvas FAlE AAMA YL
Al sYPxdS vehdch

th2o g 53R MiERPeAE F5E Fxol§ 44 Pt #ste] AA dd
4 SHARE 2§, 99X SARE 3F Jea 998 FHE 2FLE AR ¥, 7L
Atxo] REEES Yool AP

FAY HEIFY 7S ¥ AEIE e AufdF HFe] t-1ds 9 opY
gl, A A= Mol sy GBS woug A (4-12) Zo] thYA AALE Y
& Aq=Ystct. olof wal A (4-12)o] t-1~t-kdE AAIHE, Y =4, 9 ¥4
A7t e AxpESe} 2|3 t-19E AuiA o] FUEH tdx F5E A ¥ A

&drh

- 16 -



4- 12) 1nacr,;,= ao,-+ Zali,k* lnrfp,;,-k‘*' Zaz,"k* rwage;..,

+ a3;’:lnacrj"...l

FATYA

rlo

714 it Ad F5E Uehdie siixleld, xAA3} v x4
71422 c)EgolEH AdziAR|folt]

ddd sHARE 28 FARE 254 ZF. ohF EAE(Multiple Logit) ¥4
Heje) FzulE 23] =iEo] FEH AFH o] APHcH o] A2, 1989:18-38).
AEuizo] FEH2 wEEE dWY AFL A (4-13)~(4-16)2 A A (4-13)9]
t-194E S54 71, 59 =2, 59 FUA HEE TS, A (4-14)~(4-16)9
RzAA ] o] tdx Y F5He A FHEAe] At&dr]

(4—-13) Inw;,= ag+ Zay @ In7fp; 4 -1+ az* Inrwage,_,
+ ag;* Inrinputp,

(4—14) w; ,= exp(lnw; )

(4—15) w'; = w; /2wy

(4"” 16) acr; = w'i,*(Z'Iand;,.,*- SGCY,'_[‘" Z‘Idid,“ )

A7lA Fie jAE ZAENE, ripe j5tE AAHE, rinputpe FYA A3
V4 A4, sPEA e AEE Uehdrh
2Hg o] AN (acn) ARA7} AEEH FHE P4P(q) ALAT A2 5+ A
£ oy A3 ByYPo] HAHUCL old) Td4AY BRIl FF 54 LR
utdsly] $1st] A1(4-17)~(4-19)8] 44 F 3P F5Ho HURY ol A=drh

ol B9 A (4-17)3} o] 2AAE U] b AR o] AE o,
U 2HE A9 453 §5 AYE uF el o3 ] I¥E 1Y)
fiste] AlREA AxpaSst A (4-19)2F 2ol TR FAe T 2 9e

k1

g

4%

- 17 -



A SHAIRER FARES] B¢ o 2FYFAL2S 4 (4-18)3} Zrh

Qyi
(1+ a;* exp(ay,* tec))

(4—17) yd; =

(4—18) vd; ,= ag;+ a);* Intec

(aa'i,t_ acri‘,_k)
acr;

(4 - 19) yd'."=, a0,~+ a;* In tec+ as*

oA7IM yde 48, teck 71&W3} FAIE VAsHs AMAS, DI acr A¥
HAE 2 vepdch &, ix g 58 FE3%ke sttt
FEFedME ZANIE BPoA a2l S5 AFH
ol AtEd E5E o AWX|J} 4] (4-20)0] FUE Batgk Ayxs FHEL A
il

"t IFFEolA oladzlo] i&Ed FHE BAUAY

(4—20) q;,= acr; >yd, ,

2408 AL AIREHE 71Zo0] AAEQ EAlo] ARl HolH FE At &
ol7} glom R4l, ErlRE P MBol st alH 7] AR A&7 2
o] Wasts] wiEol F422 FFUSE FeiHA 44 2 Hrh oS Eof, o=

o WEoz srj4do] statelod ¢el A§FE4} 27 Al
2, oA B T Jlol FBE Fol, A% o] WA

Kol AA7NE HEsir AXE 2B o] WesHA W),

2 atel Seige nesiel 348e FIULE AAEE (Nerlove, 1972),

_18_



Adaptive Control 2% (Abel, 1962) 5 oja] 7}z Hej2 2HE 1 9lov} ojajat =
52 iR FU4E A 323 23HAA 13 ASESE o tEAY
Aol T3] Q7] whiol 713 259 H3E X2 4 ¢, HEHF BA
ol WAEHE AXTZE B W] YEN ABAALHA FHNE g7 A
AESE AWESE TUSto] thEFAgo] LT AFET} Yolxle 5o BAA
o] glch.

7159 &3, =i, ARRY] MR ABY3 A2 A A (simultaneous decision making)
& BYs| Byspeie PPo R AAREH(Jarvis, 1969)0lut SEi A3 =Y
(Shumway, 1986)& & 4= Qlth. o9} 22 AlA% HawHL o8 7ix] H4ER 74
Hol 9l AlARMY YFAER AT Aol oly] ujFo] 2E apate] Y FHo|
oJTH: WHol YA T2 Wil Y 2YY dXYL HHY 4 g3, BPo

¥ TiY 3RS A 4 don, FYY FrmsES Be 4 ok PHol
gict.

2 dToAE ChIR SR AlBold BMo] FHssEs syt
olgsiel FUE +FRYL FYsdon T ¥ AZATEN $8F 20l ) =
421989, $AZAAT)H 2QN191, HARALT)0], E/Fol cf3) 24
(1992, S2AAET) Fol NALH2PAL A8slod 2RE 28 v} Yok,

ZURERYE $8, PE, WA, Urd YERYOT A A2awo] ALY

AFE2 AR} SAR ] vpofdch ol RERPLS $020] ATJ2AAR Q
3 N2 F3 g (interaction)o] East wlatr A xjAvle] FHL T &
AEEF dAHS Ut

2P 35S N2 AnEd, dA & RRAAE A9 ARSF49} 71
Z0] 23] 7718 Euh AT W Rl F47 AAE D, 2ok AL 4o o3
(t+n)7]18] Fotx] A4t F7t ARVl JAH xHolAlE H|S2 AX TAtg o] 3
7] Atz AAEHY bl v SAE ALY Brlegy zjdate] Raldt},
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O, HT7ls) A MRS u§ 440} oba, SelSE Bohe 22T YRRy
YL Aol 8 2FUT 427] FIVS AUP] £4UE Tstel AT
QE LEGNE $8 3} Po| BES ALGT4ol olsh AE Mato] RsH A
£2 420 A9 w8Tel SUYs YA oA R HIF SUYAT YVE BE
o2 ARuCh HATAY BT u& FHoT el TUUL U4 HEH £
HEls EEol o8l ARHH 13 Pug Fa BUHE HE 471 Bl B2l K¢
of w8l ¥l % HHoT AFSTE R AHE] M| ¥,

ARt AE YA ARE4o MUE D Baese] Aol o5 ARHE e
A2l ALRF4E Tl A7me) AFgSash sl ols) ATk W1l UL AR
U 849 £2 Ba opizl Eelsl AlbAo] g8l ARWC VAT Atk A

o BRgoA AUEEN SAYECR At RS PR A SA
ei7ldo] wet AebAlel SelE FAAAG ZaND Asde EARTIL ¥ 4+
.

G REOIAE U4 Fhse 3o AST4ch HRulgel A QAL S A
2 golx] 44to] ARAT). EYIAE 13 FROE dolike FobE B w2 7}
Aojo] MAHE Solxlsl 14 T4 Uuf Y WS AsiAE B HE 2
Yge UV Zos BIHE AT Aozdo] R 49 T HaPe
A5s 238 Asl £ VRS AT Jeuse Ree AFstden, 1
MIEE A3 AT YT ARstel vgsAIAC

YRS 949 423 A8 AWsh BYolAn $82) RuEE JUHE 4
21E $93Ee 23 taol ERTL. toly 4 4okt 38 U¥A 298
©% AISY 2 U¥io] 2/32e BHoT ugH, 4yl Hold EepHt A
£ e LAY ASALE A0y FIe VEES ANVTh T, AN 9|
o) agolxizl M 802 AgHel 27 EeiHls A9 TaAA 9@ ok

20EE AP 2uHAY HEAECE sugEd, Auges A k2] BEo]

44

I-
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T2k Zol delFolrt. Ty & RPoME KFet AR Ffel= 1N ES
Heg F2stA] ddalch SAFoN AR 7H3-Eo] A Ao Apx]Sh= u]Fel
2] ¢}7] oi2ell 22 Aol & ¥¥S nAA UE& Ao ugkHch A Lv]
AM 7FgFol ARSh= vlFol &2 R S&F s FAFE 7§ a2 2E
stalon} 7138 7o+ AR LR df AR HFsIHEY g2 YA
FHol & Fofo|rh

dutz oz FJRYPA BTG 4v|xp7HAE ARESEAL gloy PatzrA
2} £ujAL7HA 2ol AT FA[ATL E2WstA] ¢47] wiEol RP ] dYo] Holx|=
Z%7t wrh & E¥oMe /I3FE 2FE =Yt LuAsA s AaariA 2ie]
oS sty 32 ARt Fe] A3l o= 2o o) Ay
i $F2PE ol F= AR anatE e FAld 43S =S siglrch

Lt 28ol 2ty
1) 2FHE

7 33E AFse EATT AT HE, A2 eold Azl Alo]g] B

AE UehlE Zo] &4 Aeld3 4 (state equation)o|T}.

.

(4*21) K: = Kz-} *+ Ny - S

A71H ke ARRFEE, Mo AZ gAsE 15, St AR, 23 ofefi @At
te 713E FA¥cL

4R A9 1 A7 BAEoEA AEAE Y AR 4A S 27] afj el o]

el Bite AFsHe ol Y AT 9¥E oAk 53] L 4AL FolA
g gatesetn @ 4 9ok

glojo}
A &7 GAE 5o st 43l ASFHE 28U Aol PeHd ¥t
R

- 21 -



(4‘22) max E: Ty = Ez e-"(p: S - w Xt)
subject to N, = f(Ke-j, p., W)

Ki =Kt + N - S,

& WIS K N, SE ujslol Fstool Atk oAVIN pot we BALEI Hites
o Jlti7tE, x= gates T, T3 r AL Yuisiy JzbE HAPzAL
e g Ao os) Aerge Uehin gt

2ol HetzAstoM e Selx A3} BHE EA nld ool e Juisishs uiy)
o HA K, N, SE p, W, Kad] @Al Uehd £ Qlth

P

(4-23) K. = f(p:, we, Ki-t)

E 4

Ne f(pz, We, Kt—l)

St.: f(pz, We, Kz-l)

A71A k5, NS ST F ol F HAZE AAEE UnjiAe ¥ deigE Al o
3 AFHEZ AA 3o QoM redundancy FAHE T3L7] 3 & A& £A%I2
T ArkE A sfof jich

Hl &S B3 o8 AREHE $£40 29, A dF ARdAM 4% &shste A
H]8-& tidle] FAg ¥ &3lste A9 £o8 S vlasty AFFY AER S

Clo B 4 9oevg o] & 717K two period) A3} Ry oz el 4 elch

(4-24) max . = Pt St * Py g(xz)(Ko - S I+ 1‘)-1 - W Xt

7NN glx)e FAE ol pt (t+1)710 didEe 714, e 719 ASF
+24 dRsitt. BHEPSE Sob xofl cfsl HuolEste] EF th 33} L2 ASF

448 $5¢ + Ach

(4-25) K" =Ko - S." = f(p, peer, W)

- 22 -



W 717 pr2 A 7ML 42 vehd 4 9leng sW a4
B M, Aaea 1A oen AV AaFey g4 A8y £ ok

SF TFTS ZAHE 7152 AT Pl B82S F81 A= el &35 A
AFPL ol uiel Afolst AR FArETHZ oL} e 4TtAo AN E L
Bethl &  drh olE 5o, AlRIHH0] FHF3te] &3iA7E U4B7E =EH4E &
o] B BAFTPol HLY 5 ot EY FEE NSV YsBAR B 5 UV
ohroll =Tt B8 FFH0Y AV 34 LFsicia B 4 ¢k

upebd &7 T3} =AFeTY FAE v 22 eAes vepd 5 ol

(4-26) Q. ='f(Sj, Dje, W)

A71M 0= SHFETY, S= EAFS, P= AR 717 Je3 B B aviA S
ojuojgict, ojmf oty A} j= AAEE viehdch

242 M0E ¥ FEHRE AR 2vlxlolA Ao Yuxks Bzt o
8, aulabs auziztAol o3l oAAR S SHA Wt mebd A4 BE BIE AN
AtAe e, 2l 2u1A1A PEE Uhio} ste] uaR3 4uaE
2ol QARDIAT} WEA] ZAYBTHe BPo] gly) TBo) AM BYe HE T3]
B 5 ARz BAE Uthhs $48 =9 Best A

1At A ) 26274 e BAS ARske WHe od At ey s 2w
Sln REHOZ ARl WHE AAAVSE 2t Folrh ¥l A
MAoNH AAINAG 2ulAIA Y B2 FAL 2uAA S PARIH Y e
Ex dhyle] gy, HxE 4odU(demand-pull) JHHE, FAS u]gH}
(cost-push) 7hdol AR 4 wyolals sk Ash7l Ak $88< 7hdo] B
U ol ¥ 817} Aol wrus AZHo 2 A ojo}l & Exoln AR AUS

- 23 -



o] Bolx AFEM ol wejop & Ao Frt
2 v &35} 7Hdol YAl HFAARTE Fshd oha3 gk

(4-27) pr. = f(p., P.)

A7 pre& 4MAAA, pe BAAFA, T2 o SEule] FYE FE Al
Aasoltt, PRAWAR ZAstolN SEuIe] WL RFHISY WEL VAW
T ¥ 4 Q7] mRel 68 TS W42 SBuLH DAY FELRY 43
Arjz, £42, 714N 52 TYY 4 Atk

NAAARSe} Bt DaFoloF T E shie AE AaxzAe] 4 sty
of thal An|at7bzo] HIThR A (asymmetric) O WHsHs Wolth. olRe R
$B722 A8 AAsHF0] A4 AS 2MAANHe] T2 VRN Y ey B¢
anab7lFo] Ao WEsHe Aol WSk, olo 2 uURA 71 B
& e Uzl Z4E ARl UA BRY 4 A& WAoldL B 4 Aok e w)
U g4 HElE AAUERE TAY 39 AE Pt Aol BASH] W %
2o 4SS 7T ABdold AXES]E W4T o ZhaIo} st Aeto] gitt.

6. 9 23

ZTEEEolA AEE it (q.)S A (4-28) o] A g0 g RS, o] A
(4-29)9} o] FAXE o] 19T A &FFF(perde. )& AH&¥Th ojuf &, A3t
o, 229 ZeE t-1dx gargo] tdko] A gog FFHM, tjE sF5UE2 td
5 il tdxof Agog FFHch b, H2AFH2L EF(ma), 7HEF(dga),

22 (exp), EAT L% (seed), 22| A AYX|(pop)e FY7I|ZH

rr
A,



(4—28) sit=4qi+-1+mma,; —dga,; — loss; — exp ; ,— seed; ;

(4—29) perd;,= s;./pop,

AN si e AEEFEZE, ¢ B, mpa; = AAAZAIEY, dgaic= 7R,
lossire AR%, 123 expies $E2ES 44 Uepdel £ perd;, = 1552 19

"
ot
f
.

AG A LIFFLE 197 HA FAULS(incom ) V42t Al A
(4-30)0ll FJspd F5Y £u]at AA 74 (repi)ol A&t <, 4o 9 147
25 g {Fe Rejd 109 A6 AP 7L APEsE Ayt o] #Y
28] Zt47 744 7o) wel vehhs d4olehs 7ol 4Rt Addl, A
ARAZ} 2504 APYo] B2 o2 Yelych E3 2] F¢ dAFAZ YR
£H|Zo] xlo|7} 222 AP SIS 2B Lt BN AF5F ARR-SHATH o
FA# 5, 1998:13-31).

(4—30) In7rep;,= ay+ ay*Inperd; .+ ay * Inincom,

A (4-30)0llA repi = £812F AR S, 28R incom= 1909 AA IFNLSS

2tz Yepdich,

7. A= w29 33 2%

IR 48 52U 273 FEolAs A4 425204 A4&2" 28271 (cpe)oll u}
A&(mn) & FE3sto] A= 7H(fp)o] AEHESF 4 (4-31)0] A=A} =3
R sitE FBolBAY ) ¢ =] IUIF 714S A3t A (4-32)%
F7tY oAFE s A (4-33)o] HPEHATL
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2 (4-33)2 gollM A28 It S22 A3ATHA(fp)o] #U FAESY U
F27HE(ip ) BE &8 39 FU BuAF] £UsAEY FUFE 7HEH FY
$28 FAY g7t L= R ujt) o] AL Fat HAET} £ FAiHE
23 ciAzizks 2& 713 ske Zelth tinl, 3] Ffole FulLdate] 7t by
| odcia 74383t S48 7170 44 713 Ect anlzt € drtals Yol HA
e 2oz sidicl. MY} F¢ F5E npIE, IAUHY, BAELS JHsE 2
c}.

o]

O

N
At

(4—31) fpir=(—mr;)*rcp,,

(4—32) ;= wpi,*(1+tr, ) |

(4—=33)-iffp, 2 1piy »  SDiy=iDis

(4—34) Inperd;, = ap+ ay; * Inrcp; ,+ ay; * Inincom,
(4—35) -d;,, = perd;, * pop,

(4—36) impte;, = di, — si,

714 ord nlAE, wpe ZAINE, trd BAEE, 2R ips $UNEE ZZ

UEhdCE perdis 1% 28]3, o F2H]3, imptel Mo]9)e] $lE Uehdt,

—

8. TUNTE TTAXR 2 &

AT L THAAY FE, e 32 FE 28 R AE @30y ¥
ol 25 5 +3 AYAY sd¥ 24 7HF AYA I} &Y, o] A
52 7IRE 3t AN SAENE, FATIPMA, 5dELS 5 sIFE A
7} 2b&dct

A FAHE 1YL A (4-37)Do] ) F5E JFAE A4S 7, A (4-38)3} 2

- 26 -



ol F5d At 14 A g T F5 JHFAE AH&shA AdEHel

4-37) wi,=w; -1 *(1+Gfpi,+Ga; )

(4—38) rfpsum,= rfpsum,_\*(1 + Zw,; , * Grfp; )

AN wie= F5E 71A, ripsune AN $A4E AP A| 0], 6= 7L

&& vehdrt.
FAFRNAL N (4-30)8} o] B BUA7E S BT BUF 3742E o8

slof A& 3l
(4—39) revnue; ,= revnue, ,, * (1+ Gq; + Grfp; )

rrevnue; = rvevnue; ,_1*(1+ Gq; )

A7NA, reviuer BEANNAG UEh)D, rreviies BHgste) G- M343S e}

e},
Z2u18-E 7 v B 71 A5 E, WA 2748, VAR 4 (4-40)3}

Lol st&Hrl
(4—40) costsum; = X cost;; —\(1+ Ginputp,+ Gq; — Gt; ;)

rcostsum; = X rcost; ; —(1+ Gq;, — Gty ;.0

A7A costsumd B]-EJ}A, costie= jRAL] H]E, tiE joie —?—"474]—’1‘-—2— LIE}

Wtk ~S g ojulyct
SYRIIIE Baedold F0A0u 8 sl A2k FEEAANE BF

1) A (4-37)0] ojaf 4H2¥ BSY /1SN AW/NEY B5Y /1A guate 9Eee szl
&3 Qe 2A otk whebd Fptzde]l DEHES 817 el v w, /Iw. o B HRA
xhalo] Z7bsjetc).
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Byelzt WEugosNy, Bu¥sNE Budddn PHugosve 4™
th WEASE WEYIIAA 18 BAsto] B, WALEL FBAS

S GNP T]&dolel 2 t]Ego|Es}o Ataiict

(4-41) addvi. = revnue;. - costsum;:
raddv;. = rrevnue;, - rcostsum;.
incom;, = addv;; - chla;.

rincom;, = incom;: / gnpdef. # 100

AN A addvie= BI7V7VA, incoms A5E UERNil, chlas 3-8x9S on§ict

gloll r7b 22 22 BH F2 AAsHe s AW Holrh.

A2d BEVERYY 73

1. 434 28 A5

19731996\ Alo] 2443 &7} ol §H AUtk Ml YHE IS AW T2 A
WF FANLE Sl FUVE YIS U=l sANYA BT FEUSE
BY ke FASTh olsFe the Ao Ayt

(4'42) m = 1n¢-1(1+gg)—1nz
o714 Ine A ARE el g ¥lsdadat A1dF57HES Uehdch
g 23943 F7H2E uiAE 4 glth. AuUshE olso] QldtiE vlsdH A== F

A7t 37HeH Be $208 371 Joly) wRolnt.
olsuy AZAE vk 2o
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(4-43) m/lacy = 0.1469+0. 0101wn,.,-0. 0228wa.-;-1. 1659u,
(1.43) (2.10) (2.31)
’ = 0.36 D¥ = 1.998

EA717F : 1973-1996 B oS

3714 wa, me 27 AT YIF(AVY) o2 EAH YL

AZAe] o3hd vl AR ABWF UZo] 1UTY A5U W SYRZo|A ¥
SUYBOZ o8 AWTF ¢ 1.0x XUE F7b5ks RO Ushdeh sdye
ABF UFo] YU A3 o) H]EAFRolN SPRET doliso] WSt o
Ol5EL AWF of 2.3 XUE FIH: 2eT et &, SYEEolA ul%g
¥EOZ olipo] AP oF 2.3% XQUE ZAst: o Uepyr)

H57t AgEol Ix TAE Y5Y of FYFEoIN HEYPEoT o5 AWF
of 1.17% EQUE ZtAsks 210 g FAHT) ulsPERe HAFo] Max| Yrhe
Hstel SUVEH ulETE) AWF YRAG0| A2 19TY B4Y 29 B
PR HSUFEOE osFo] AMF o 1.3% AE Ztashs Ros FFAC
ol FUNE FAAIA YUY HYLS 19Tdo] B ulsYAS 19TUR
o o ME"cke Rg onjyich.

2. 59 Ao 443 2y A
4814 H4AR $4-ES b2} gol AlEEedch
O 59¢=2 23 ¥+

(4-44) log wa. = -0.0927+1.042l0g ya.-

(12.80)
8% = 0.8769 D¥ = 0.81
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BA7)7h: 1972-1996 , SAuMY : OLS
wa : FHUF, yar HGA} 1A FF ALY

O v ZEA 4F ¥
(4-45) log wn, = -2.1879 + 1.7169%log yn.
(29.05)
8% = 0.9712 D¥ = 0.86
E7)zk: 1971-1996 , A9y : OLS,
wn @ Ml AUF, yni AGA 14T vlsd P4

O AFUANE e
(4-46) lqg(inputp) = 0.28077*xlog(gnpdef) +0.55715%1og(sexch)
(5.14847) (5.49534)
-0.18609%(spike(1993,1)+spike(1994, 1)+spike(1995,1)
(4.98918)
+spike(1996,1)+spike(1997,1))-0. 22401
(0.39017)

R’=0. 8994 D.W.( 1)= 0.8401 D.¥.( 2)= 2.0349

24717k 1 1979-1997 F3ubd : OLS

inputp : SAFYAAA A4 gnpdef : GNPC] & eoE]

sexch : & spike : Tju¥H4

O w7IANE ¥+
(4-47) log(machp)= 0.44316%1log(gnpdef) +0.44539%]10g(sexch)
(7.52750) (4.00587)
-0. 40051 %(spike(1993, 1)+spike(1994,1)+spike(1995,1)
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(9.8758)
+spike(1996, 1 )+spike(1997,1))-0. 00910
(0.01545)
R’=0. 9356 D.W.( 1)=1.0610 D.¥.( 2)=1.8348
EA7]7 : 1978-1997 2uky : OLS
machp : 57|AI7}4 A4 gnpdef : GNPT]&a|ol€

sexch : ¥& spike : Tjo]¥H £

O ZZA7tA #4
(4-48) log(curtp) = 0.16795%log(gnpdef) +0.85273%1og(sexch) -1.85229
(3.05803) (6.46795) (2.57264)
R’=0.9124 D.W.( 1) 0.8140 D.¥.( 2) 1.6319
4712k 1978-1997 29 OLS
curtp : FzxA7t4 A4 gnpdef : GNPT]Z#lol¥

sexch : 3&

O YR Y+
(4-49) log(rrent) = 0.78141%log(rrent)[-1] -0.37866%10g(rwage)

(9.8974) (2.07657)
+0, 49177*1og(rfpll*ydl1)-0. 23820*1og(rinputp)
(2.44355) (1.29475)
+1.56018
(0.70224)

R’=0.9114  D.W.( 1)= 2.0509 D.W.( 2)= 2.7529

22717 1981-1997 A OLS

- 3] -



rent : FX|YXE A|$ inputp : SAFL27E =4
[-11 : t-17) wage : $Y4xY AF

fpll : & AAx7bd A4 ydll 2 9E

23 A%

M4a

3. BEH

7k, FH3F g5 A5
FulZ 4 olBH 5(1997)olq Y vk S A Esigict

(4-50) AR, = 25.0961 - 0.0154RB. - 0.02049RC. + 0.0065RDI1.

- 7.6856 In PRQ-] + 2.766 In Wa',-l

(4-51) AG, = -7.9464 + 4.0903 In RD2, - 6.6988 In PG,y + 5.0447 In Wa.,

71N ARS =FFH|&(x%), AGE U F3u|&(%), B Fele&(%), RC= B2
&(%), RDIL &= ¥ AExY ulg, R2E @ HAFAY v)&, PR & JHAX|S, PC

£ ¢ 28 A4S Ushdch,

Lh, AR 2

el Abz, W), EE, Hpol, 7@, JlElR4 502 tbrol 2zt BIY4S
AZstgct. HeAnad A YUY (FEFAL, /M4 2 cdAEs $YFYY
[s2271 3¢ o 7] 717o] ol RH T AZALE 1987-97d Ate] 2174
% sz, IS 1983-97d Alo] 1571302 sigiTh AXHBER) S Wol& o3 7t
A2 ulol JhAA ASY A3 3G AA WAL KA Ao Uehyich
A&AE thea gl
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O Apzad 4
(4-52) 1n acry.. = 0.42172 + 0.00636¢1n rfpy .1 + 0:00424%1n rfpy, .2
(0.98)  (0.15) (0:15)
+0. 0021221nrfpg._+-3+0. 8780121n acry,  ¢1-0. 09816%dummy,,
(0.15) (7.16) (-2.76)
R’=0.82 3wy : POLEY

O udy
(4-53) 1n acrg.. = -0.6809 + 0,29759¢1n rfpg 1 + 0.06178%1n rfpe .2
(-9.73) (3.23) (1.75)
+ 0.0374121n ripe 3-0. 03133%10g(wage:-1/ inputp.1¥100)
(0.74) (0.57)
+ 0,.9265¢In acre, i1
(11.13)
R*=0.99 334y : POLEY

o 2=y
(4-54) 1n acrg = 0.04124+0. 24034%1n rfpg 140, 04102%In rfpg 2
(0.15) (3.29) (0.61)
-0.03909*1n rfpg,1-3+0. 66796%In acra, «1
(-0.49) (3.01)
R’=0.94 339y : PDLRY

O Hgohdd ¥

{4-55) In acry.. = -0.07027+0.13431*In rfpy,:1+0. 08954%In rpy, 2
(0.19) (1.75) {1.75)
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+0.04477%1n rfpg -3-0. 24214%1n rwage

(1.75) (-1.99)
+0. 01500+cummy44 +0. 97689%1n acry
(0. 400) (8.78)

R?=0.8890 A=y : POLR

o #FdA ¥+
(4-56) In acrgs,. = 0.52591+0, 05908%1In ripys.-1+0.03939%1n rfps -2
(2.26) (1.72) (1.72)
+0.01970%1n rfps, 340, 68402%In acres, v
(1.72) (4.311)
R’=0.9739 3wy : PDL 2Y

ct. FRE2Y AF

EZAAAHNN FulZ A AxAuE AL A AT Uniz] dHo] 1A SAE
2 198 FAZEC] et 2AE2 BF 20002 FEtE, st ZAEdE,
Aol 22 EyF oz olFojdrin 713t SHAAE FANIE 2B

A

A 7wl
SARE FAERE R Wro] ASsHct SHAIYE FAEL i AR Y
o] o]Fojrta FHYste 25HA thE BAE 2P S L3k

SAZE 1A wiE 2¥S &, VERRE, ek, AdAL, JERS2 § 571

2 FE}L Sy Ze b BEAE RYez ASsdrh. AgAE /32

1985-1997d 7to.= 3}t

(4 - 57) In ( wjt/w;) = ay; + Z(lekln Yfp,“kfwl -+ az,ln rwage,.;+ a;;,-ln n’nput}b,_l

}Zao, = 0,}2&1}} = O, }2(22,‘ = 0, Zaw = {)
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A7 rips BB 78, rrages AASAYR, rinputps AAFAA7HAE e}
it

=AAAS TH] 3%, B, 013, e 5 412 FEs TF 2AE B
§& ATt AMALAE Thl 2% - Bel, B, GAF, JEAEAL 5
2 781, 9i UhE AE BYOE AXSACh AZAIE E (41), E (42),
¥ (4-3)3} Hrh

SAREL Hel, u, @3 JEEARE, SARD 5 T FRU F, 944
2 A= EYoT AZstalr)

I 4-1. SHAIEE O N uiE2ds £ dd
2484 Y, NEFRE | A2 | AdA: | S83E
EH4 aufA L] zfuf= e A zjufE 3
0.40909 | -0.02317 | -0.86671 | 0.09508
744 (-1 ’ 0.38571
¥ 73 (D (1.08645) | (-0.03611) | (-0.82928)| ( - )
-0.18264 | 0.43081 | 0.10269 | 0.04062
ZEFE 7 -1 -0.39148
] G (-0.78070) | (0.75537) | (0.11053) | ( - )
e A2 () | 0.02273 | -0.23916 | 0.19618 | 0.10811 0. 08786
- (0.20867) | (-1.65913) | (0.83544) | ( - ) '
-0.21603 | -0.52614 | 0.33877 | 0.05848
AM2A 74 (-1 0.34492
1AL 72 () ( - ) |(-0.87605) | (0.34627) | (1.08677)
sexg 71 (1) 0.0599 | -0.27293 | -0.40618 | -0.00245 |
= (0.38033) | (-0.64136) |(-0.58595)| ( - ) :
welnal (1) -0.20692 | 0.05407 | -0.13097 | 0.64297 0. 35915
s (-1.44698) | (0.10899) |[(-0.16207)| ( - :
oA (1) 0.11387 0.57652 | 0.76624 | -0.94912 0. 50751
e (0.83510) | (1.28034) | (1.04460) | (-17.6374) .
xpaay 1.53215 | -0.25489 | -0.26546 | -1.24690 0. 2351
e (69.8650) | (-8.95247) | (-5.72360) | (-40.9078) :
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B 42, =XJA o w22 ASEY
F5, A 7H2ulE 7R 71ERe3]
e Rufed 3 Aqufd y ey VB
0. 58461 0.22293 -0.23900
22 514 (-1 -0.56
7D (2.42637) | (0.69725) | (-1.19958) 854
-1.83679 1.53934 -0.25679
OB - 0.554
7rENE 713 (1) (-2.14311) | (1.35344) | (-0.36233) 24
. 1.46966 -0. 47281 2.10886
VT 7 - -3.10571
H 1) (0.84238) | (-0.20422) | (1.46179) 5
e A () 0.58276 -1.46306 -0.52446 | 40476
- (0.79001) | (-1.49462) | (-0.85982) ’
edndl (-1) -0.18923 | 0.08907 -0.02843 o, 12856
(-1,07770) | (0.38226) (-0.19577) ’
-0.61100 0.08453 -1.06018
eolxj7}2 (- 1.
FAFAAZA (1) (-0.84540) | (0.08814) | (-1.77398) 58665
0.99473 -0.72975 -0.78414
b4} 0.519
SR (20.2170) | (-11.1765) | (-19.2730) 16
H 4-3. AlMAL o biBee 53 33
FH5He | Aol Al Al dd24F Z1Ebr} A
HYyde 2l A a3 R PUEE-
0. 94681 -1, 30606 0.13669
2o)s2ut 747 (-1 -0. 22256
Helvw¥ 744 (1) (1.77991) | (-1.54767) | (0.16675) 222
0.17642 0.71159 -0.18769
Aldaltr] 7 - -0. 70032
1497 743 (1) (0.71312) {1.81318) (0.49235)
0. 68686 -0. 38020 0.10881
XM ea8 - -0.41
149AF71A (1) (2.29130) | (-0.79948) | (0.23554) A7
-1.06450 1.01569 -0. 33081
AAMRATE (-1 0.37962
1432744 (1) (-1.60226) | (0.96367) | (-0.32312)
wolndl (-1) 0.24924 ~0.70073 0.22884 022265
(1.23153) (2.18252) (0.73375) )
-0,99483 0.65971 0.04417
E.olxj|7 - 0. 29095
FUFUAAA (1) (-5.39403) | (2.25476) (0.15542)
0.71106 -0.78261 0.15616
Al A8} -0_0
S (18.9085) | (-13.1183) (2.69474) 3461
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E 44 SHEES HN w2s 33 @3
F4u4 we| ohs &3t [AEEANL] 5A
S3A4 | AfupA oA 3 fufH Y 2jujAy | FHAY
0.12525 | 0.39042 | - 0.52408 -0.86040
el 7 - -
2 74 ) (0.20285) | (0.60765) | (0.50337) | (-2.63194) 0.17935
0.01022 | 0.11646 | -0.08326 0.01912
S 743 (- -0. 06254
"he 74 (1) (0.09433) | (1.03326) | (-0.45590) | (0.33351) | °-%6
-0.09822 | 0.09538 | 0.22414 -0.15915
oy} 7 - -0.06215
g3 74 (1) (-0.87813) | (0.81947) | (1.18845) | (-2.68746)
-0.05124 | ©0.05511 | -0.11889 | 0.08893
JEFEANA 74 (-1 -0. 02609
IEFEANL 7k (1) (0.34314) | (0.35462) | (-0.47215) | (1.12483) 0.026
Sl (1) -0.62607 | -0.16869 | 0.07428 0.54582 | .
= (-2.21024) | (0.57231) | (0.15553) | (3.63958) )
0.64007 | -0.48867 | -0.62035 | 0.36567
o} a7 .10328
TAFUAZHA (1) (1.67115) [(-1.22613) | (-0.96058) | (1.80328) 0.103
0.03152 | -0.69563 | -1.98145 | -0.24053
Lt . } ) )
I (0.52548) | (-11.1461) | (-19.5933) | (-7.57473) 2.88609

IZ

gshs Flatsol el SAdeE
Qug 2 olx

Tt FEEEU A7l
.3 AR el A
Ao yelytel, £37A340] w2 /E B
vetytch seeteis #3230 o3t A

0.77~0.9322 =4

(4-58) ydy.. = 606.5 + 256.7¢1ln tec - 446.6*newacry : -232. 4*dummyy; ¢

(1.30) (1.59) (-1.72) (-3.47)

Chochrane-0Orcutt

R?=0.7654 D.W=1.80 3uky :
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- @
(4-59) ydiz.. = -2610.8 + 1343.2%¢1n tec - 975, 4*newacryz,. +453. 2%dummy;z, .
(-1.71)  (2.49) (-1.74) (4.44)
R?=0.9272 D.W=1.40 334y : Chochrane-Orcutt

- EEThe ¥4
(4-60) ydys. = -575.2 + 553.9%1n tec
(-1.26) (3.50)
R=0.8165 D.W=1.88 =334 : Chochrane-Orcutt

- Bgolglye
(4-61) ydsy.. = -236.8 + 443.6%In tec’
(-1.08) (5.84)

R?=0.8200 D.¥=2.05 &3 : Chochrane-Orcutt

e
‘(4—62) ydss.« = 592.8 + 922.4%1n tec - 4099, 7*newacrss,. -602. 1#dummys .
(0.74)  (4.23) (-2.75) (-4.48)
-692. 0xdummy sz, «
(-5.64)
R’=0.8437 D.W¥-1.87 3384y : Chochrane-Orcutt

o AR WrUs 2373

- ARGE Y4

(4-63) yd3101 = 159.918*log(tec-1970) -280.723
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(11.4632) (6.96119)
R=0.8915 . D.W.( 1) 1.8819 D.W.(2) 22790
717} : 1980-1997 34y 0LS

yd3101 : 315 whg tec : 7l&H4

7reui s ¥4
(4-64)  yd3102 = 3169. 12%log(tec-1970) + 1115.66
( 9.7591) (1.18851)
R?=0. 8562 D.W.(1) 21591 D.W.(2) 21044
Ba7]17t ¢ 1980-1997  FFubY : OLS

yd3102 : 7hURE R tec : FlgW4

R
(4-65) yd3103 = 1970, 56%log(tec-1970) - 35.4526
(6.50636) (0.04049)
R?=0.7257  D.W.( 1) 1.6598 D.W.(2) 2.7937
EA7)2 0 1980-1997  FAuhY : OIS

yd3103 : Z}&5F the tec : J|g¥Hg

71e e A AT Jhge
(4-66)  yd3104 = 291.054*1log(tec-1970) +1341.80
(6.91267) (11.0244)
R*=0.7492.  D.W.( 1) 1.8479 D.W.( 2) 1.4789
A7)zt © 1980-1997 24uhy : OLS

yd3104 : Z)Elx=R|2f 4 g tec @ 7jeWH4
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Zole et Fge
(4-67) yd3201 = 624.738%1og(tec-1970) +844.797
(2.17222) (0.94512)

R.=0.3710 D.W.( 1) 2.5573 D.W.( 2)
4712 © 1988-1997 Z2Auhy . OLS
yd3201 : de|+u} chee tec : J|g¥Hs
A dg 7t e
(4-68)  yd3202 = 2631.35%log(tec-1970) -6102.88
(19.2691) (14.3796)
R*=0. 9789 D.W.( 1) 1.4083 D.¥.( 2)
7]z : 1988-1997 ZAuby : OLS
yd3202 : A|dH7| g tec : 7|l
AldgARcs g
(4-69)  yd3203 = 335.349%1og(tec-1970) +2085.99
(0.74681) (1.49469)
R*=0. 0652 D.W.( 1) 0.9820 D.W.(2)
B2+ 1988-1997 22xuky QLS
yd3203 : A GAF tec : Z|lgHs
ZVEpA a4ty
(4-70)  yd3204 = 4973.68%log(tec-1970) -10689.0
(4.86691) (3.36544)
R’=0. 7475 D.W.( 1) 1.7475 D.W.( 2)

- 40 -
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EA7)7F : 1988-1997 F3¥y ;oS

yd3204 : ZIER]dA 4 e tec : Jl&w4

o SAREVS Us 242
- RERS U4
(4-71) yd21 = 27.1865%10g(tec-1975)
(3.28994)

+39. 7720%(spike(1992, 1 ) +spike(1995, 1)+spike(1996, 1) ) +194. 465

(4.12176)

R’=0. 7711 D.W.( 1) 1.4419 D.W.( 2) 2.3325

Ba7]zb 1 1980-1997 WY : OLS

yd2l : Bajgts$ tec : 7]&WS spike

—

- JEEEUS w4

(9.5474)

: guj4

(4-72) yd22 = 2.23064*10g(tec-1978) -44.1559*spike(1994,1) +222.951

(0.34044) (2.43887)

R*=0. 2855 D.W.(1) 20171 DVW.(2) 2.0025

BA7]7F : 1980-1997 F34Y - oS

yd22 : 7]e}EE tec : Z|gHF spike :

- ohsge
(4-73)  yd311 = 612.795 * log(tec-1970) - 898.756
(9.23339) (4.68474)
R’=0. 8420 D.W.( 1) 1.0993 D.¥.(2) 1.5004
4712+ 1980-1997 ZAuhy @ OLS

yd3ll : nhs T tec : 7]&Hs

_41_
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- gujgke g4
(4-74)  yd312 = 3365.98%log(tec-1970) +320.506¢spike(1995,1) -4993.17
(11.3425) (0.83076) (5.86215)
R?=0. 9069 D.W.(1) 1.6533 D.W.(2) 1.4483
227]7F : 1980-1997 Z3u : OLS

yd312 : 43} g tec : JleH spike : Tl
o s A

o % +a¥ts
(4-75)  (d11/cvpop*1000) = -43.6301*1og(cpll/expdef*100) -0.19482%perd2]
(5.53573) (2.02527)
-2.14168%( perd61 +perd62+perd63) +369.777
(21.2756) (10.2387)
R%=0. 9763 D.W.( 1) 1.5334 D.W.(2) 2.3210
BA717 1 1975-1997 - SR80 : 0LS

dil : % +2% cvpop 1 A 4uld B B
cpll : 4 Au|x7HE A4 expdef : Au]x|ZT]EdolE
perdzl : B.2] 1917 Al4H  perdsl : 2]17] 121 A4

\d

)

perd62 : HA|317] 10 A2 4N

perd63 : ©i17] 10w Al An|gk

O A3t £HATA @4
(4-76) log(cp4l/expdef*100) = -0, 54552%10g(d41.1/pop. 1%1000)
(2.88234)
-0. 25636*10g( income/expdef*100) +8.03294
(3.34164) (15.6522)
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R’=0.7168 D.W.(1) 21938 D.W.(2) 2.0776

A 712 : 1976-1997 Z23uby @ OLS

cpdl : Atzh A¥|R7HY R4 expdef : An|X|&T|EHolH
ddl @ Abzt 83 pop ¢ FAF

income : 190 7IAE4E

O ®f 4M|x}7HE {4
(4-77)  log(cpd2/expdef¥100) = -0.70203%10g(d42. 1/pop. 1¥1000)

(2.05586)
+0. 54835%1 0g( income/expdef*100) +0. 45354
(2.12895) (0.19058)

R=0.6888  D.W.( 1) 1.7492 D.W.(2) 2.0912

B7)7h: 1989-1997  2AWPH : OLS

cpd2 ¢ wj MY x4 expdef : Au| BTl

d42 : wf o3 pop : 37

income : 191 7N BALE

O Ex A827HY g4
(4-78) log(cp43/exbdef*10Q) = -0.11058*10g(d43/pop*1000)
(0.87699)
~ +0, 33129*10g( income/expdef*100)

(1.85611)

+0, 36788%(spike(1992,1)+spike(1993,1)
(3.61628)

+spike(1994,1) +spike(1995,1))+1. 38880

(0.99821)
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R’-0.7168 D.¥.( 1) 0.9391 D.¥W.(2) 1.5961
BA717b 0 1975-1997 °  2Fuby : OLS

cpd3 1 X5 Au|z}pE x4 expdef :- 4v]x]&T|Edolg
d43 : X% 49k pop : FUF
income : 1Y Z}ARAE spike : TujH 4

O Egol 4H[27H] ¥4
(4-79)  log(cpdd/expdef#100) =.-0.81880%10g(d44/pop*1000)

(3.28795)
+0. 68405%1 0g( income/expdef*100)- 0. 90983
(8.59912) (1.60514)

R%=0. 7982 D.W.( 1) 0.7467 D.W.(2) 1.2449

B 73 - 1975-1997 Z3u : 0LS

cpdd : E4o} AnjA7HE 24 expdef : 2H]x]&C] & ol¥

dd4 @ Hool 2% pop : FAF

income : 1¢1% ZIA 24 E

O Zd &¥|Ap7HE 4
(4-80)  log(cp45/expdef#100) = -0.90386%10g(d45. 1/pop. 1¥1000)

(7.65568)
+1.08794%]0g( income/expdef*100) -3.22444
(5.74624) (2.30066)

R*=0. 7749 D.W.(1) 1.7576 D.¥.(2) 1.2524

2717 : 1976-1997 3wy OLS

cpd5 : Z+E 2u|A7HE 2% expdef : Z4:H]2] &€& glo]¥

dd5 : 73 ask pop : FAF

income : 1%} 7IA AL
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O nhs £4H|27HY @4

®)

(4-81) log(cp31l/expdef*100) = -0.58983%*10og(d311/pop*1000)
(2.80840)
+0.17788%10g( i ncome/expdef*100)
(0.69086)
+0, 25407%(spike(1994, 1 )+spike(1995, 1) )+3. 93860
(1.22915) (2.10438)
R’=0.4991  D.W.( 1) 1.5017 D.W.(2) 2.6691
£47]2 ¢ 1975-1997 2zuby ¢ OLS
cpdll : uHs An[2i7tE =)4 expdef : £nH]x]&T|E ol
d3ll : ks 2% pop : U+
income : 191} 7jA R AL spike : tju|H4
oFu} 4uA7A o4
(4-82) log(cp3l12/expdef*100) = -0.60796%10g(d312/popx1000)

(2.59183)

+0, 55952%10g( income/expdef#100)

(2.15915)

+0, 44042#(spike(1991, 1 )+spike(1994,1) )+1, 22713

(4.11731) (0.65703)
R’=0. 8106 DW.(1) 1.3920 D.W.(2) 2.4549
24717 : 1986-1997 A9y : 0LS
cp312 : Fut AN|AIHY A4 expdef : ¥z &T] S olE]
d312 : 43} 2% pop : FAF
income : 1914 ZlA R AL spike : ©u]#H 4
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O 2F &H[A7HH U4

(4-83)

O 7h&us

(4-84)

log(cp3101 /expdef*100) = -0.33910¢10g(d3101/pop*1000)

R’=0. 6148

DR.(1)

2712 1981-1997

cp3l0l : I& 4u|2pHH X4
d3101 : I3 48

income : 1¢}

e e B

log(cp3102/expdef*100) =

R?=0, 9865

D.W.(1)

EAM712b : 1989-1997

(1.97077)

-0.23229%10g( income/expdef*100)

(2.57003)

+0, 21703%spike(1992, 1 )+spike(1995,1)+6. 95753
(2.56660) (9.5026)
1.2374 D.W.( 2) 1.6660

%%y : Cochrane-Orcutt

expdef : AH|X|&Etr]|Edol¥
pop : $A¢

2 7t 245 spike : ClojH 4

-0. 09359%10g(d3102/popx1000)
(1.60032)
-1.08830%*10g( income/expdef*100)
(10.9372)
+0.03622%#(spike(1988, 1) +spike(1989,1)
(1.11547)
+spike(1990,1)) +14.5326

(15.0376)
1.6995 D.W.(2) 2.5628
23 ¢ 0L

cp3l02 : 7}&ulF AH|AI7HH 2|4 expdef @ AbH]X|&T|EdolE]

d3102 : 7}

inconme :

o

pop : FAF

g IAELs spike : CupHs
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O 7K 482p7HA §t4

(4-85)

log(cp3103/expdef*100) = -0.14536%10g(d3103/pop*1000)
(2.11135)
-1.22102#%10g( income/expdef*100) +15.8043
(12.4252) (15.4687)
R’=0. 9939 D.W.(1) 1.2725 D.¥.(2) 2.8719
EM717F : 1989-1997 A8k . Cochrane-Orcutt
cp3l03 : 7R An[Ap7bE R4 expdef : AH|X|ET|EHolH
pop : FAF

o

d3103 : 7} 8

'~

25

A

income : 191% 7}4

O 7lelxR|2j4 £u]27E 4

(4-86)

log(cp3104/expdef*100) = 0.03576%10g(d3104/pop*1000)
(0.26175)
-0. 55046*1og( income/expdef*100)+9. 33576
(5.96591) (8.38584)

R?=0.9235 DW.(1) 1,778 D.W.(2) 3.0667
717 ¢ 1987-1997 Z&Au] : Cochrane-Orcutt
cp3104 : ZJElXxZ| 24 £H|XIHY R4

expdef : Au]z|&c}E ol

d3104 : ZlE}x=X]2|4L 9%

pop : FAF

income : 101 JlA&#4A LS
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O Ael+4ut sulAAHE w4

(4-87)

cp3201/expdef*100 = -59. 3078¢10g(d3201 /pop*1000)
(1.95888)
+200. 061*10g( income/expdef$100) -1498. 77
(2.01282) (1.88752)
R*=0. 3692 D.W.(1) 1.8671 D.W.(2) 2.2572

ELA7|Zb : 1988-1997 F3%WY : oLs

cp3201 : Hel+ul Av|AHH A4
expdef : Ad|x|&r|E ol
d3201 : 29]+4=m} S=gak pop : FUF

income : 1Q1%} 7l EAS

o AdWI] 2uxAF Ws

(4-88)

cp3202/expdef£100 = -17. 3172%10g(d3202/pop*1000)
(0. 84523)
+92_7676%10g( income/expdef¥100) -697.038
(2.55029) (2.32355)
R*=0. 7523 D.W.(1) 1.8918 D.W.(2) 20825
B27]7t : 1988-1997 ZRuby - LS
cp3202 : A AHE7] AvAHA x4
expdef : An]x]&Tr]EolE]
d3202 : AH=E7] =23
pop : FAF

income : 11%Y 7} E4E
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O AdHAF L8271y e

(4-89)

cp3203/expdef*100 = -12 7527#10g(d3203/pop*1000)
(0.16828)
+70, 3545*%10g(income/expdef*100) -471. 641
(0.52207) (0. 46564)
R=0.7182  D.W.( 1) 2.9967 D.W.(2) 2.4036
4717 - 1988-1997 439y :  Cochrane-Orcutt
cp3203 : A M GAF vl A4
expdef : Zn|x]ZT| &8 ol
d3203 : AHdGANF +2F pop : FAF

income : 1% JIAEAS

O ZIERAld A& Aux7tE 4

(4-90)

cp3204/expdef*100 = -19. 4795¢10g(d3204/pop*1000)
(0.33528)
+131. 278%10g( income/expdef#100) -990. 918
(0.90583) (0.87563)
R’=0.5122  D.W.( 1) 1.3272 D.W.(2) 2.4820
=471 1990-1997 Z34h @ 0LS
cp3204 : ZIEfA] A& An|A}7tE x|
expdef : ZAu|x]&t]&olE]
d3204 : ZlERA AL 23 pop : FUF

income : 101%} JIAEALE
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ZAREEY YA 19869 ol Fe] WA AAGHEES ol§std Fston)
FURe] SUSVBALY, FYFYNY FYZAARY FNESLINE, $HEY
5o S2213Y, AFR713YUY YSBY, $2ZAATLY NESIFE, BA
B RABALY, ¥FeY 23U, AN VIFAAR 5 FAHOE UEY FA
A28 BEstch

2AFAL vy BPAY A7 Za} BEHD QAT £ AFolq 43Y 2
o] 33 Bt} ciel x| BAsh Aeto] Zasta glglch. olgh ol TN FA
ERoR ¥AY BYe FAY 4 ) wRel Yrifoz uHyol B FANEE
olgstel WA ARE FPsts AYol ErlustAch. 3 BAxRSY EAs} A=
23wde @A thest gk

Ral, SAEAS 4F AuAe] YV dololth, FF UL EAT4o] £
F3 A3BASS Féhd BBTUTHD B 4 Atk HALS BUBL SUF4o) BAF
3 BB Bold TQ A% A FA FADCl 2 Aolzt glok. 2 Ha
ot ©e AL F £A ol Y Aol & Roln AUtk o] o7t T F U
e Hxish el A A SUTAC) FHA Yt W] Y ¥E EAysty] of
oz Fadch

mebd B EATSE ZATA ABE o8t UL ART4 ARE o] §3to]
Bepg Aol FAsAL, HAES A gsta %y] Bl EUF47} tha kol
BAHAE Hsdol Atk SAL ALFE EAT His] FIYS RESE
B ©1sl BZU4E AW FFROA ASF4 H5E BYA 29 A Zck
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Ex), H]R% $R ARFSE 9o A4 E e FEIA] U3 ¥sle] PSR
olid], ofoll me} 342l Folx|g B4 Folx Y s Y45 SR F Y
4 A TS Solx|ot B, AL Folxet 29 RAJ BEFMA= £
g3t

AN $401x] ALSFolM eot AL FolAE FEII] A AL Foixl 4
H 23|80 Tt B3 A0 dFolr] ARG F4okA] AT dA
gittn Jhgsidet. SUsHA ¢ okl H 2| Eo] Uit JPPste A4
4ol E A 4 ok, F $xIgole o 5%9 o7t e AL YElsit

Az, FA UEEHD U 79 BAaxE 2tgE AA JHFE Rgstlole nF
siths Holth Ul Y/ £3F A¥o) wel AFH o2 HEsH= AR o}
Uzl 3RFAN4o2M 4f FEA 0] HAY A f7HEdAE 4F HEE Sl
e F, 553 €d=dE, ¥ Adolut YR FAL T riLRt Pele Bz
& Y3l gt

s, 99t Aae) WIPE ARFrE AT AF PR 14 S Hojgleng
M2 dxstA] oot e} B AL FH-go] Fetsirhs Holrh. Hae) AKT4E 34
o2 HAY AN2PRYoN BEAA Y32 (biological process)& UEhE el
YA vff Fasich. AustE elold $olx st R J1(#)Foll 318 ¢ oA
vl gctAlol QlER], 43 B¢ 7t dPol Tt ER S AFE dHlFI] wf&elth

e ASF4E 19 TR E Hol Qix|gt, EANEAVL vlay FYsEs] ool Adel
PAHALG o] £3to] 671U ~14] mlRke} Folx| AMSF4 Nt E REY 4 gtk F, e

334

ok

fijo

(4-91) M =Kt + St - Ky

oz EWY 4 AT, F7Ieh B AT Bl BARS BAV goms
6714 ool Fobx ALRFE4E ANY 4 otk

A4E EAT4S BrAsh AhAlold ANY 2300 Y Aelsh Z2st]
W2 9o} B WAL Ay ojdrh 14 ulere] B Fopxl FAxEONA 6
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AL o]} 670d ~14) o] Folx & TR/ ¢ cha 22 FFYHUES AHS
stolch
HA L Folxl JFHU+7E

(4-92) ki = Bxi. + ei, i=1 2t7], i=2 spt7|

2 FHgstat ol kit (i, t)719] 6784 mlRke] Folx| ARF4, xios AP
4. ence BFO] 0012 YFY EFUAE 2 oAYS Uehin Atk F&4ULE
BHY 4 A7) WRl A 4 23U 4 gich weby WA kol oig Qoo F

BX] K1 = ke v B FH
(4-93) E[,: = ﬂxl,z t et £t

2 Yeld $ 3 A7 eive FF LA 1A ninte] Folxrl =eiEA] ¢deth
A 7H8shg,

(4-94) Kkzea = K1t = ke ta *&1.1

7t BRYEIZ (t+1)7]0] ol A 1A g te] AFSF4 ke = (ki e + kz,ea)= AR 0]
s

(4-95) Ki et =k - K204 = ke - (Kot +£:) = kior - £

o] Aol gL &, WL £ vhlo] REF uiAEA SYY Fohe
et ety

(4-96) K1 = Bxrc+ 8(-1) + er.
& 338} £,.0 &(-1)F A3l SRS £

oz, 35 FA] FAxEE SRE A3 W 39 UEA g AT
FE UHESE Qe i3] 2a17]9 Z ol 19909 o|F Hd sFTo] 51
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Sujeld ulgA e WAse] Qo 27 ABL WY £ AW Hx2s), @2,
Age MZUNEE 4 B ol AT $2¥ AT M=
8 433 2A7 BrHst ARolch

Az 43 ARIM WY 4FRE Fehe by FWY WPos: nhy
(interpolation)o] U AIAQENE 2asl0] o8& 4 glou, ol Wye FMXE
Hg517] whol 71hiel AT 717 W AL ol ol VY FRES YU
He Azt Quk wehd 2 dFelit WHEHS o8 AY B4 Fi AT

4£39L WS Ut PHe AYsidon F3e WY o3t L
au4E

(4-97) ye = Bx: + e
2jal st WhjEE2 s

(4-98) Y1 = ﬂxt,l t €1

Yz = BXez * €z
2 Uehd £ Qlth. o714 Ao} sk £ vy, yooe BEY 5 JoEE
Qeje] 2FAG Foo Foh T2 A2 BPLAE £ corFL TR,

(4-99) Jer = Bxei t £ * €1 = BXea * Ui

Yez = BXiz2+ €c2* €z = BXez + U2

2 EANUY 4 QR OlW For =yes teen, Fez =Yz ez 7t BUTTE ER AP
78] 2AX7F A Fus]e] FPAE A2 2N A FFAE FASHA
Z2etng ANy Z30xe] ¥ (£ + £.2)E B 00] "Lk E, A XEF °]
g3l 23 BYO BAF (ey + eq)?] W FHXE BE b ul WBYO] &
=¥t

(4-100) Ee¢,1 t €2 = 0
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U} =. Er1 * €
Urz = E¢2 + €2

€ = € t €2

At 4o E v 20usS AR BXpS Potod 912 Aol tieds}
W Al 47, mX|47} AHOIBR ety ez £c1 €028 FU 5 YUTh

A7t ARZEE UE 1R AFS TS0 £3¢S 1) 9 AHET olsh B
e ole)2 AY ZFAE A8slel 23 B4l BxH2M (residual analysis)&
Zol ZHANE £FYOZH FMAY W] 258 FU ZPAE 2ulE 23
ol AHgsHe ol TE BEAHES BUshs olde| th

aU ZHexlslel] BeAEse) MPONE wdstx] Raln glome +AY exp
100% &3 o xtehe B Byo] gths ALAE k. Bal g4 B9 2AE
4351 T4 Wevh Astbrlo] YAY UWE AR s vl UM Efste

AAEE ANAL ABAM AASAL HAZE A= ABEES UE 7Fs8ol Arh

2. #4434

Az 2y oA SEH ol YL Jl2xE 4oy AL FE
wtgdsty] s MBS AP EyPe] Sl FEHA %o o] FoZict 3
2 %, QE, P, YeALEE 5YFoz FHsgen AUYFEA AMAE T4
ZA8}7] 913l vjAdy 3chAIE A2F5 Y (Nonlinear 3SLS Method)& Z-§-3t4ch

A & YoM B4} $opr] AistsE FASIAL ASTFrE ¥
Q AelyF Aol ESEHEF sict. ¢4 TAMSE AU ASFe AR
AE e $olx], 223 7149 42 dFstded sEUF2S K40l glof dEd
Foll A AYARAL BAUENHL g4} 40 GBS FEsilct

+40] SAFRSE JHAH4LE XSt HAZAY A FAEUe FFAE A

Zajo] A7leh 27148 $4okx AL T4 APASE Fodth F32A7 ol FA U}

81%—‘_

s

Al
=

[o]

]

—
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e
lo

Ehd 9 FEol Y B9 1d~1d AE v RAIA A Fo] 400~450kgel] TESHH
AlE B&S 21U of AR A BAQel &35l8t ol AAH oz felsy] HE
oz skt 8 ARVl 7S B9 7HH AR whel 2 /E 2HE £+ A
AR & Aol B2 7] BYolAE &30 ojyrin B Zo] Elgy Hojrt

Fotx] ARt HJA] FUYY ol RE JHAHLE At 2714y g4 ASFEsY
P2 Fa AU A, YAE BRshe o] 871 okl At 917 Folil W
Foll AR UL ARSFHE Fobx] BAkg AR Auiye Heeln 8
F ol FIAAE FEINT T UL AFFFVOBA Folx] YAl HES 87%
L dYsta dE 2eE yelyr

BEUAOoZ & of 13] Z4ste $olx|7l & nlElo|BR ¢hd ARRE49 $olx]
gatziel o) o] ciBAZE BPcin B 4 Yo} BunAe o, sARge
2% 5 Al7lIed HY2 d3 ¢4 ARSFS iy FolA] vl go] sk e
yetutch E, U 2Z0A Ahitz]o] $otx] &4to] WL ez yelhurh

A7 FIFHE T 45 4 A5 TAERY EXFo) o] AR
EXFY M= U4E A U AJAE Agstach FIFEolA Aees F
SE&& ulstetl, 9 BE ¢4 BEEol 49 F{/ZH} WA veldtn A
A gezio] 2 xloj7} Gdlth. olg} Zo] B F RS2 Pty YBHo
7H88taL olont EE7|Zke] Hite] whel Al4Zhe] WEo] MY Aoz Uehl 2y
AL 913 B88Y HHE 2she U2y o] o|Fo|Aol & Zojr)

M QAYTE 327 L6|AT o] hE] 4 AAJE G dEHLEE F2 45
Eeol F2HE WYsty] g3 =4ng ¢F B H4E =dsigoy BAHes
fo3t 28 4= Rladch B84 AR BT U4 Felrl BAFez
7t $& Zog vrtdou $8 Y o P4ealz) vlas] Aol Fojch

37 2345 3 Azt AN sHAwRYA -0.5378, Hx| 7t chyt axbghe
23 0.1861, g3l A5t A0].0.7694F £ ). 3 7| 3HAE Yehjs A7

Mol o3l /204 oAl Uerluledl, oA 27T 5 199 A2yl Lu[Fo]
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4.12kgollA] 7.85kg2 2 &3] FIHE A S utg¥ch ¥, HAFY F¢ £557
o} 8ol &F 4u7t FUsichrl X3l oj2W HAog st WS Hol
3 g&d, AZMEF R4 (tive-varying paraveter) 28-& AHg3to] AFT A3 74
4 de FES 44 Eshyct

83 Wl GEoME REY ARRFS ot AKE QUS4 E FHsgen =
A FA5A] g2 e o2 E frddch BREY AT AR
of thyt FF2] AlxHA =z (lagged adjustment)S WFs}7] ¢i3l Hr2 BRES 4%
H42 Ausigdon JHAHSE AR BAHEY A S AR sEAES
freladol glol =LAzt

ZREL] At A7) BRE ARSToot A ZIEH NS tgsly] vt APES, O
2 SHHE4E g2 Fol F3sAch 7132 o Fej AxpHSE =819
U @719 At2 o] thgt S shAgie] £35t AdlE Ugtch guizlAE4e] A
7t BAAY A4S WA delAt 713370 e 2h=e 27 =6 Fsd s
B3t 2yl E¥ AL

A7 FGA = EALE oF 5~6719 7t u|]lo] A Fo] 105kg A Eol o]2H &3}51A H
o, 6714 ol4 vlR3IA AlE HEo| ZASIL §IF WAESIEZ AF T A BA
o] &35l Zo| RBolct. uleld xHA Y =AFFE A7 M7IHA 24T
R4z dFsto F33Ach

Hxo| EAFS4E $FFPOE B A3 53 UV PP IFUTE
2% Az 323 Aol njgAogon FAFoE Fo5lx] Rslart. o]
2 YA FAARNNE HP3AR] HA LI FFT TAA FePR MM =2
SAESTE A2 Qo] 9] WE Ao et wety F&ES FFs= o
Al obg Qo] 682 Folon, ojgAl Aad Y ALY FFF I FAAY
ol & AY nYPol Wit

S22 AR 7tFol HA 7] LulAFtFo] ¥ u|Ae AAB/ATF A3} YeE
ston, AlxpH4e] fojAdol &A Uehd 714 FAEY &2 7Hsd & AAEIFR ol
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T} a3y $U3 SFolA Hriel A2 4baet 4u6[A] 71 %L HF ROl
ti2A yehhe ol f7 B¥3lAl dthe Ao 713 AEI F¥EooF ¥ Ao
2 gyt

Hx 7] e AMH o2 FAXIL vl FISHA Uetuten A st
o] -0.4519, ASEIgAo] 0.39748 2FFHAct e} 7] 717 zajete o)
EA4eE Fosix UA Uetden Aozt shibl e} dule] AnNEE AWEE
B3 olgrh

SAREL 27 o434 $A9 AaP4 2R HEE FP3A] Rt ©
37) BARbeE Ay PR Y-S Ystach €] 4o M52 Ao ik
Addnjo] 23] A dEEen, AlRstZ e iyt o] FoistAel chi Fo o
FAA} EAshe 2o ALY A 82 vlay XA yeiulch

garle] 450l AYsie /1A dddsE SAIF R AP} BrisdsTt $
Uelton] 4u]xi7izol] ozt Bxp7tdge] dolgk¥/d(price transmission elasticity)
o] 18tt WAl £33 e W {FFF-EL ulEF2 S 237 Y3 LnixtE
N4 dEHss Asigon EANLZE Sojtt og Uehic

1% 17 2ulE 2] 1ol iyt tFTiedo] -0.4280= £ Len thE
S5 7ol tsidEe 93 v Ao g Jelslch ariel Hxarjet fABHA £
Seted ol mi¢ A F3= A Adduls 238 shitrlel £u]7t F71ste wi”
& B33 it

ArgtAlL] ARSFE AR xR g AlRTHH Y] deE £3sen =23
AxE 2] A7Y ARHA ARSF4E ZRAACE A FFYSE TN 2
2} A7ne] AR ARFEe} B FBBAE 22 o Byl FE 1A o
3 B BAEZ, AEZ M ¥ AAE R Aow FYHAL ®, JF
7} ARt Bate] mjalEe YL B ¢43) Adn] H4E Tl Y A3} shi
7lell BAatgol Frlshe A2 ekttt

Agte BT ANE A7) Wil HAIAURTE FAstAY FFsA W

- 57 -



th 199 £8& ARIAz 14 ONPY] 42 T3 £33 242 Z27|3ELE B
4 7HAREYdo] -0.1138, 4£5%He/do] 0.2364=2 FFHAUrt

+HA| 2] YAo] w2 249 T RT3 JhEgRe 4 THH 2 Ao FHAA
§ 71 Zolu, 2470 A PSS 23y o gy g3 32 AeH ey
ZElE ZHAA £ ARBE Z2AIE 2AE 24 £5 Y22 I AN B
¥sta] rh. $3Ao] oshd, £ ARV sEUI A AlEIHH e ohE B &
AE Zte 2oz detych 28y $1 ARE A5 S 7R s
2 =% AIzEsrt AgsiFa gl

U4 ARF4E 47138 $RIHF U sEUI3 AARTHH s B 9%

&, V185 ¥ 98E niAE ZLoE Uit oA Jje¥ilo s iAol
F3AE W T Aol T/ ERE At B3PS BAsty] s "adt
o] Bf{IFol Hap Aasty] wjEo e yhekdTh

59 8E2 R0 i Alge] YustHels B ¥3E Z= AeE 7%
Haed, ole 87170 slpsiAY ARt o] FrletR A5 & EZeistr] WiE
o2 zichdct Atirld oz A sEYUIle 79 FIE e ez F3HIA
oy BAH fdd2 e A= uelyct

A4 ddolr] BAS AEHAHL R e Foo AT BAS Zen HA +3
A ol & WYt Uck AL obFolr] ik 7)ot Ale] Af{e Fpol o
A8 dgEn dgloy F s A¢ge] gol 0.21912 yeht A £ ¥ o
29l Folx| 7t EARict B of 3 Asgtel A2 HHAS JHsEE ik 29
U 4 fopa] 4t 2502 FAHI (P FF MHLEA FHY JEYHH
BAE #3337 o 4= Uch

Al &HlE 24 7H4 3} 250 cis)] $37F w3 FAY FALE A UEIEeU
A58 o] o WA FFSAH R Lu]A} FENALS ZAABENAY} &
HIALE IR o] 47t PR WAS 2 dEsFa st
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O *5%& +34

374.834 PCOW_,
PFEEDC _,

COWFS=125963.9+0.2149COWF ., — +84105DB
(0.77) (10.43) (—3.64) (4.69)

COWMS = 0.4696 CALF_, + 0.5670 CALF_, — 11297.2 DB

(2.57) (2.95) (=0.77)

CALF = 0.0717 COWF_, + 0.0131 (COWF_,xVT ) + 19904 SD

(2.46) (2.32) (3.68)
In(PBEEF*CPl) = — 6.2604 + 1.0372 In(PCOWM=*CPI)
(—1.46) (3.54)

In(PCOWF) = 3.2234 + 1.1451 In(PCOWM) — 0.6593 in(PFEEDC)
(1.97)  (8.82) (=3.77)

In(DBEEF) = —().5378 In(PBEEF) +(.18611n (PPORK) + 0.7694 In (GNP)
(—4.20) (1.41) (4.39)
+ 0.5215 In(T7)
(3.02)

QBEEF = ( 0.4428 WCFx COWFS + 0.3559 WCMx COWMS
(36.55) (25.97)
+ 0.4139 WDFxCOWDFS + 0.3996 WDMx COWDMS)/1000
(7.46) (7.20)

COVWFS = COWF_, + CALF_;, — COWF
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DBEEFx POPU = QBEEF + NMBEEF

PCOW = (PCOWF+ PCOWM)/2

O ¥ #3874

PHOG _
HOGF = 0.7165 HOGF-, + %92.3 ppppri'

(15.71) (6.65)

~ ~ __PHOG _
PIG = 3562915 — 9.0502 HOGF_, + 5718.4 prppre

(3.60) (—6.05) (0.25)
+ 5.3351 HOGF_,x T
(11.67)
In(PPORK) = — 1.4149 + 0.5654 In (PHOG) + 0.32131n (PPORK _,)
(—1.56) (8.30) (4.40)

DPORK = 6.8656 — 0.0017 PPORK + 0.1375 GNP — 0.6785 SD
(5.20)  (=5.17) (7.44) (—4.70)

HOGMS = 0.5000 PIG_,

(2123.2)
HOGFS = HOGF_, + 0.5 PIG_, — HOGF
OQPORK = (WHMx HOGFS + WHMx HOGMS) X 0.000680 X WRATE

DPORKx POPU = (QPORK + PORK — XPORK)
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O

O

BAFE #8843

PBROIL _,

QCHIK = 0.8465 QCHIK -, + 154973 prpppp -

+ 55052 SD

(10.72) (2.33) (17.45)
— 60.3648 (VDP+500)
(—2.87)

In(PCHIK) = 2.0356 + 0.8288 In(PBROIL) + 0.3792 In(CPD

(3.03) (8.75) (3.42)
In(DCHIK) = — 0.4280 In(PCHIK) + 1.2222 In(GNP) + 0.0701 SD
(—15.83) (19.85) (3.78)

LAYER=9970*In(LAYER_,) + 19111 In(PEGG) —21863In (PFEEDL)

(3.36) (2.43) (—5.41)
= - PEGG _
(10.68) (5.46) (4.26)

DEGG = 4.7356 — 0.0008 PEGG + 0.0252 GNP
(7.63) (—1.24) (5.06)

DCHIKX POPU = QCHIK + XCHIK — MCHIK
QEGG = DEGGX POPU

Gsie 2423
PQMILK = — 11.926 + 0.00000086 FWAGE + 0.000024 PFEEDD
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(—14.61) (4.14) (2.32)
+ 3.0845* In(T+ 100)
(18.14)

In(DCOWF) = 13.0859 — 0.2384 m(%)

(71.46)  (—=5.26)

+ 0.2107 m(%) — 0.2144 In(7)

4

(8.82) (—5.17)

DCALF = 0.1175 MDCOWF + 0.1016 MDCOWF _, (23.98)

(27.66)
MDCOWF  _ PFEEDD \ _ FWAGE
(1.90) (—0.30)

+ 0.0650 In(DCOWF_,) — 0.0832 SD — 0.0563 In(7)

(3.19) (—8.94) (—0.88)

In(DMILKF) =5.2807 —0.4975In (PMILKR) + 0.0874 In (GNP) — 0.2666 DD
(7.80) (—4.04) (2.32) (—12.50)

PMILKRx CPI=—167.07 +79.236 CPI+0.9187 PMILK x CPI—19.815DD
(—7.38)  (2.28) (7.69) (—3.60)

QMILK = (DMILKF + DMILKP)x POPU

QMILK = PQMILKX MDCOWF
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COWDFS = DCALF -;%0.9895° + -DCOWF_, — DCOWF

E 4-5. 289 Uyt Fo

W 4o | 4 9 3y
CALF 6709 ~14] ujte] etgolz| o] 7Y ARF4(F)
COWDFS A4(9)Y =HFR(F)

COWDMS A9(3)Y =4FE(F)

COWF 14} o] HIS-9($)9 71U ARF(F)
COWFS 14] o]4 v &%( %)Y T4AFF(F)

COWM 14] o] ¥]&-9(8) 71" ARSF4(F)
COWMS 14 ol 4t Bl 5-9(8)8 EAFS4(F)

DBEEF 1919 2317] 4u|3k(kg)

DCALF A FolA(£) 7Y ASFH(F)

DCHIK 1% gt 7] 4u|3k(kg)

DCOWF 24 o] Ra($) MY ARRSEF(F)
DEGG 121 Ak An]3(kg)

DMILKF 191% Al Au]3(kg)

DPORK 1% H=j317] 4b]3H(kg)

HOGF 6714 ol HA($) 71Y AFF(F)
HOGFS 6714 ol HA($) ZAFH(F)

HOGMS 6714 ol HR(B) ZAHFF(F)

LAYER AR 71 AR (M S)

MDCOWF 232 F4(F)

PBEEF 3719 2ujxt7bF (% /kg, 19953 H)
PBROIL 27 717 (d/kg)

PCHIK 7] 4u)2p7hE (d/kg, 1995 3-EH)
PCOWF H]&--( %) w712tz (A 300kg, /F, 19953E¥)
PCOWM Bl 89(3)e F7h2tu)7tE (A3 400kg, /5, 19953EH)
PEGG AR A¥|A7HE(H/kg, 1995 484)

PHOG A st 7t (HF 90kg, W/F)
PMILK 74 (K /kg, 19953 E8¥)

PMILKR Alf A ZI7FE (Y /kg, 1995 3E)
PPORK A7) 2821742 (Y/kg, 1995384 )
PQMILK 29 £ AMR(ka),

QBEEF 7] B} (EE, &)

QCHIK g A (AS, B2)

QPORK HA27] BAHE K, )
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E 4-6. 29 oyt Ho

H 4+ 3 0 o4 94 I 9

CPI 48] 2H2 71A] 42(1995'3=100)

DMILKP 72 7HHE +2(E)

FWAGE H4PF HEUI(Y, 19953 EH)

GNP 1908 IANA5(HY, 1995d84)

MBEEF 7] ¢£UdFBK, )

MCHIK g7 AR (B, )

MPORK Hx27] 4} BK, &)

PFEEDB SAE AEY 7MY 7HE(U/ke, 19953EH)
PFEEDC H]-8-9-8 Al e S7FFA7IF(H/keg, 19959 E9)
PFEEDD 8 Atz St (ke 19959 83)
PFEEDH Q=L A2 /Y (d/ke, 19953 8H)
PFEEDL AMHA R AR 77t (kg 19959 EH)
POPU AF(AY)

T Al b 21979 Adut7)=1)

WCF T2( %)Y BAEAF(ke)

WM §(3) BA=AS(ke)

WDF Aa(9)Y FA=AF(ke)

WDM H4(8)d BAxAS(kg)

WHF HZ($) BFEAF(kg)

WHM A= (8) BFEAF(ke)

WRATE x| 27] FFFY FALLx

XBEEF a7 +E2HEL, E)

XCHIK iy £23(3%, &)

XPORK Hx 27 =2 (BF, E)

SD Ao 4=(47]=0, 3pitr)=1)

DB 55 duE(979 shilr)=1)

DH PERE dojH4(89d shutz]=1)

DP BARE duE (863 Aut7]~94d shity]=1~19, o] F=19)
DD s 2 dupi4(95d shutzl=l, 96 4it7]=0.6)
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A48 239 Y= A3

ZEPERYY Y= ARANE B (4-7)3 Prh APIBL 1989-1997d e
sialth. AYEs} G W4 A4 = ok e Ueh} gtog Mo o
A7t g A ¢ 4 Arh 3y o] AAL 19899L JIE0E ¥} 53 HAE
(dynamic test)o]22 8UzZt 2xl7l FAHE F& & Aol A Hsid o] &
7hs3t Azleln gzt

= 4-7. SRE 289 X A¥EY

W RMSPE Heg RMSPE
ACR11 1.82 FP11 4.04
ACR21 9.23 - -
ACR22 6.54 - -
ACR31 7.92 FP31 17.24
ACR3101 9.00 FP3101 9.76
ACR3102 13.01 FP3102 1.96
ACR3103 7.28 FP3103 1.57
ACR3104 9.89 FP3104 3.09
ACR311 9.22 FP311 15.80
ACR312 24.23 FP312 19.24
ACR313 9.02 - -
ACR32 5.90 FP32 7.14
ACR3201 8.27 FP3201 7.87
ACR3202 16.68 FP3202 6.64
ACR3203 8.76 FP3203 9.07
ACR3204 7.97 FP3204 8.52
ACR41 5.96 FP41 10.27
ACR42 5.07 FP42 14.22
ACR43 9.17 FP43 7.42
ACR44 11.09 FP44 14.43
ACR45 3.28 FP45 9.27
ACRS0 4.47 - -
LDWN 4.06 - -
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2. F9E 239 A3s B

239 5, QE, FA, U vl FELS FAFERYS FRY F 1990d9%
1997712 Fel3 A& o]d(dynamic simulation) E4& F3l 28 d&5sd3 +
BEE BE3ta 3 Bl tiy UZRE 48 stdct. AlEdold £ SAS =&

S ST v AERE S E7) 93] 7He2- %Y (Gauss-Newton) d32|E5L ]
L3l o £P2AL 10-52 AR5t

ge] 23 A3}, $8 FEolH A UAHSo] tiy 04]%‘;@101 Hojz|= EA A o]
glom, HsiBoldt 713§ 425 sRto g Yol BT UG Roj:
2ol 9‘19,«*‘1:}. aEy ANHoE B o gt tidt B8e] o&do] nla o
& Bo|Qa B4¢] meH(parameter pertubation) WY& o] &3 23 Alfe] NP
w43 271x]] HEjo] iy RYPL ABEE AFAL I AL Uelyict

$EEEolA 71 A7 He A2 3ar] Baske ARshe e 449 =&5F

, 377, T3 olgl AAH AR A71F 2] HF iRt di&exit RAY 4
F£o2 Acte Holth ¢4 EFUSFAL 7HHo] g2 Fol el E40ME
R27} 0.952 =¥ e] Mol ¢ wlrh wety AAx FXoA oF A7t A
el e 39 o =H5UFA] A EAPlRohs o]y ABH4 4]
£712 9] o&a WjFo 2 kLt

AR 27149 AF eyt E FHUALE AlgEold Byo] Al agte] 3t thy]
FQ HM5S XA RePVIHctes 7149 HE AolF S A2 HA| R3] dge
2 et ol HE I¥ (4-3)8 A9} &Y HEuHS RE o 4+ A
th RolZY FAHR XS FFELEY AXFZIL AR FFHAAYU A EolA
2719 Axpd47t AR F9E A4 5 Aded, A7M= FA sHeidol &rh
olgi¥t Bty ZTAL &2} AR HEFI|7} o 4402 AY FAlslth=d) 9l
oo, AH 89YEY Folx ALFS xAuE AHHN EA7t U AoE Erh
37] &v]x7HE Y] A& ale AR 4£71A 2 o&xtol v[3] iy og A2 Hl

N

4

r|r
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ol F RV A QAT A HIHAHY 4714 Holgt o] 18T} 37] w2
olth. ¥H, AApHS EAE A7) fl3l AlgHold 27 AEE 2= A F
242 Aot g ARE A7 WPt 33 AT E7Hs ST

olg} o] L-EH-E RY oA FAT VA AR 4717 QX 2]317] 4u]|A7HAH Y o
F592 UFY WP £Fo] RHA, T IS Uehle 14 o] ¢4
ARSFEgeet o] A4, i M) izt sufef thiME w2 FHI A&
g BoiFa vie HelAM do2 2471 FUIslo AlEHd dEE 23 =B
ol B3] Y e Jrjdcl

PE FE2 ANHog 2P oFYo] guM, 53] ASFrd E5FS Uy
o] RMS ¥]&2.2}7} 5% o]3lo]l Theil Azt FRH LARYE HHs] FA detuich
s, B8 AP &7 AFAe viasie] Algdeld Aol AciFIL Frl6l
HAEYIHE FRo] Holx glert et A7 A% o] ohvth 2y HxA]
AxI7H B A5 7] AH]A7HH S TR Aol ul3] iy e® ol& exprt 2 Ao
E Uetited o2 £odse] iy do] 15t W) wigel £33 od& 24
7t 5= dEelch

BAFEE Ao g3 AAE Ho Fa glon, J3] AU £+32F
< o] o3l ol ex17t vl Za HF Yo tit oF = vaFY ¢2
3 Ro® yehyth e ¥E3= €l 714 5ol AARcke A 2R oF
Hol oy JHARVIAI7L i A A S AT ekt

BAFEAA $AIY +FRYS AMRThe BoiAwt vja3 QI dFYP S Ko
F3 otk 53], Qi 4nle] HE WAL 100% FsF L o XE nf¢ u
otch. Zeinh ©he] Aitate} 4njz} ZHHolA & extrl 3A @St ded, AE
glo]d 713te] Frlel] &38l= 199549 o] Fof 2217t AFEe] o] AIHE V¥ F=
2 H7t UAgsiaE Jhsdel alch

ST e HAR Agdeld AFAXTL FBSHA Uelkich 53] dF BABE

A 20 94 24 o4 dA FHo} AR T4, 2oL T 2B of

flo
Rl

0%



2271 o Wt " YYE YA &3k Ao yepytel whdel] &
€79 +at S Bl8 3}, Theil UZhS WA Yelxtod ARE ox7t A velud
2, A B £ JHARHY} 7] st A nixt Al FFoe d3 FF
8] AL Aoz HAHSY o& 2xP7 FEEE A Po] Qi)

VI A EYolx 3t YT BY2 3 53 ol o3 714 H 5]
v o2 IzstAl whgshe Al At oA Ful 7 4ul9] o 30x& A
28 e 7H-E 2.8 UL E Hesidr] dEes ikt &, 23133l
WAste] 717 0] stetstd 7138 27t 35l 71F3& AAsloof s, 2§ £
27} 71Ho] cis) @A it oz JHPsIAs] wiie] el Zsian Wiz 22t
27} W3t stFo] FE37] wiEoltt.

AN es o1 o AU FUARETEYE ZAH] g AL opxgl, S
gzt BN AEdold B4 3 AHgdldels 2 4l & oz i
], $FE B2 713 diolg sl HREE 2 Y-S QS 79 7}
38 T2E UAHste 5 289 Z&(tuing) o] Wey o Hr}
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H 4-8. Historical Simulation A2IQ F ZBAX]

W 4w | RMsx o Uo Uy U, ANH o}
COWF 5. 6838 0.0281 0.5215 1.1506 10,0000
CALF 9.1676 0.0391 0.3229 0.6337 0.0667
COWFS 37.9570 0.1701 0.5752 1.6218 0.4667
COWMS 11.8995 0.0463 0.3383 0.6350 0.2000
DBEEF 7.2327 0.0355 0. 3050 0.5983 0.1333
QBEEF 14. 0007 0.0654 0. 5092 1.2209 0.3333
PBEEF 16. 4200 0.0819 0.8672 5.6129 0.5333
PCOW 23,5297 0.1123 0.8435 3.5697 0.8000
PCOWF 26.7023 0.1247 0.8174 3.3563 0. 8000
PCOWM 21.2532 0.1034 0. 8555 3.5672 0. 8000
HOGF 4.9401 0.0248 0.3899 0.8232 0. 4667
HOGFS 3.2724 0.0180 0.2687 0.5406 0.1333
HOGMS 2.8057 0.0152 0.2661 0.5257 0.1333
PIG 2.8158 0.0150 0.2580 0. 5062 0.1333
QPORK 16.0730 0.0299 0. 4086 0.9225 0. 2000
DPORK 6.0621 0.0301 0.4838 1.1074 0.3333
PPORK 8.2957 0.0431 0.4417 0.8559 0. 4000
PHOG 13.0185 0.0616 0.4829 0.9827 0.5333
LAYER 2.4530 0.0120 0.3856 0.7627 0.3333
QCHIK 4.8050 0.0211 0.0876 0.1777 0. 0000
DCHIK 4.7730 0.0211 0.0875 0.1775 0. 0000
PBROIL 11,8909 0.0566 0. 4466 0.8557 0. 4000
PCHIK 7.9017 0.0392 0. 4076 0.8309 0. 6000
QEGG 2.0363 0.0102 0.2838 0.5591 0.2000
DEGG 2.0363 0.0102 0.2966 0.5844 0. 2000
PEGG 4.6174 0.0226 0.4196 0.7959 0.3333
COWDFS 8. 8901 0.0390 0.3869 0.6344 0. 6667
DCALF 1.6967 0.0083 0.5207 0.8601 0.2000
DCOWF 0.8534 0.0043 0.2697 0.4945 0.1333
DMILKF 3.4244 0.0172 0.2187 0.4592 0. 4000
MDCOWF 2.5066 0.0123 0.1575 0.3387 0.0000
PQMILK 0.3887 0.0019 0.2069 0.3991 0.1333
PMILK 5.8533 0.0292 0.4810 1.2929 0. 4000
PMILKR 7.3486 0.0365 0.4666 1.3439 0. 4000
QMILK 2.4824 0.0121 0.1572 0.3373 0. 0000
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o COWF

x| U AlZdold FHX

CALF

¥ (2

) 3 L3 14 L] n 3 "n

-+ PREDICT
— ACTUAL

COWMS

--PREDICT
— ACTUAL

' 3 [ v ° " IR 1
= PREDICT
— ACTUAL
COWFS
ot
1Y
20
2
20
113
10
[
°
) 3 [ 14 ° n ” 1Y
-- PREDICT
— ACTUAL
DBEEF
-]

3 3 5 7 9 AR 13 s

--PREDICT
— ACTUAL

QBEEF

1 3 3 7 L] n 13 15
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— ACTUAL




a8 4-3.

FUFE HgBiso AXNX Y AIZdold FFRIOAS)

PBEEF
»
L]
10! v \\
o) == EPL S ," * AP e
s
4
2
i} s s b4 [] 1" 1 s
=+ PREDICT
— ACTUAL

? L 1" L2 i)

-+ PREDICT
— ACTUAL

COWODFS

r L] " 13 ALY

-~ PREDICTED
- ACTUAL
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e
300
200
200
180
100]
80
0
1 3 0 T [ Al 13 "™
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T 3 L3 14 ® 11 3 "
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DCALF

i}

o
4
.

)

t 3 L] 7 L n 1”3 "
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3 4-3.
DCOWF
Ia'
0 ___—-WW
° 1 3 1 T [ n 3 11
~-PREDICTED
— ACTUAL
MDCOWF
308 . a
25 e ~
20
15
o
s
¢ A} b ] k- 7 L] hh ] s s
--PREDICTED
— ACTUAL
PMILK
]

Al 3 ] 7 ] hh} 13 s

-- PREDICTED
— ACTUAL
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SAEE UMEee ANX| U A OIM FHA(AS)

DMILKF
ot
LY VY e o
25
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18,
10,
S
°
1 s 5 7 8 "N s
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PQMILK

1 3 [3 ? ® n 13 1.
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PMILKR

°
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a2l 4-3;

QMILK
o
N W
- .
L
40
o
L
1 3 L 7 [ " ” "
-- PREDICTED
— ACTUAL
o HOGFS
™ o
204 =
1849
100
80
o
v 3 L] 7 L] 1" i} 1.
-~ PREDICTED
— ACTUAL
PIG

L4

+= PREDICTED
— ACTUAL
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38 43, SR WgESel UNK U AIBOIM FYX(HH)

DPORK PPORK
®
(]
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6
[3
N 1.8
2 AJ
1 0.9
° - [
] 3 s r ° " AR Y . b} 3 s 7 ] n AL AL
=+ PREDICTED -+ PREDICTED
— ACTUAL ' —ACTUAL
PHOG LAYER
B o
-3 [
20

10 2
s 1
o L
1 3 ] 7 ® n 13 m”m 1 3 L3 T ° n t3 11
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— ACTUAL — ACTUAL
QCHIK DCHIK

o o
A\l 3 s T o n 13 L 1 3 s k4 ° n 13 1.
-- PREDICTED - PREDICTED
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Aqs&d

SHEE2Y Al=golde FH)| MY

A1d A Edeld =2a3 Ay

SAF-EREY AEdojde AEdeld AE Z=233Qd ARMOSE o] -83tacth
AREMOS:= 3 Zzte} FAIFo]l BF data-banke]] xFs o2 o] xlof sf2iuie} A
2 A AlEoldol FAlo o]FojA 4 glu, By WgH;et FHS
Fdo] AHFHLE o|fojABE By Ao] Loldlt. riy AR J53 ART|
2 7R Qo 3A R o SYHER ZA Y FaT Aol ol
th Eg e el APY BPEol vyt FFu|ast §olsin mm2o] ciyt AR}
o] A g7l wiEell ciF AEdolAE Jhssiths Bol gitl. E2IWLS FJ/
A =o] Tt

2| A4Z28 L EXCELS o]§3tglch EXCELS x4t AR Z2aglox|xt A&

dold ZleE B3] £3Y 4 gt TIPS F-Foj AHAFo] gk
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24 A -chr] A(1998-2010)

1. 938 4%

AXNZA #Q AgEpe] B39, HZ IMF BNAL GBS AT PRI

Lgsts] A4 1998~2001d 8] -9 WA UA(1998)0ll 4 ALY Vg, BAYPE,
£28]2HET7t 358 AYAE 7122 A A2 GNP ] EYeld W 1% IUNLE F
7H AYAE U4 AYsigct

3hE, 2004d0] 291718 FFo] VA FrEHo Y2 YYAEE 2AYIA
Hrla 7831 2004~2010F Aolofi= =704 (1997)2] [214]7] 353 A 9] u]d
o} At o XX E F gttt 2002~2003d2] 9ol 20013} 2004 A
A& BYoll o3 A AR AYXE YPH,2 AYsict. A+ B¢ FA
Aol [FAAF A oA Uy Aga|7s} o] &= Ach

E 5-1. HAIFAES

W o4& oo 1997 2000 2004 2010
A3 35 (%) 5.5 2.5 5.5 5.5
A8]x] & ZIH(%) 1.99 1.55 4.72 4.92
GNP T] & go] €] (95=100) 106. 35 128.65 148.58 183. 81
(/%) 951.10 1,333.33 1,200.00 1,000. 00
ZAxHd A (Hha) 1,923.52 1,858.51 1,777.27 1,654.91
(%) 45,991, 30 47,274.50 48,784.50 50,617. 80
= AAAY RS F FIFEEY FE, o1AAL(1997)e] [ZEY 537 ==
Az} of- 3] 9 x| ALHA, zHdHY, AL, fegE T AY(=E
£ AYX))E MYt 25452 , T2 AAATY [AETEFE] Y &

- 77 -



By gasteld 7hgE, ZARY, 2% Fol AAsh: HlFS 199537 19974714
A& F o] YIFAEo] AR L FANE FY FEE RAY Folek: IHE S =4
3t ABEE AEIIATR).

UR HAHE Pl ¥2 ¢ & F5S Agsins A2 IA Mol Jd ¢
H4E 7122 A FAIMY AYRE AEIgct olmf A2 U2 3o Ui Y
Foll N U [MA 4 +3AY BaA] o IAY ALAE AYstact g,
2149 A Fe] 79, FA0Q] [Trade Year Book] 2] 1995~97d % Fo Mik=ae] £&
Mg 2e AR [FASACAR] £U71F BFAE 1128 F o] B0 A
L7)2 Sl AL FxY Zoleke HEE =YsHATP.

H 5-2. 20054 O|F ¥ AIZIHY Alu2l2 WY

2005 o]F & AP AW Ay Uy

AUl | MA 2004d = 18 4%(20049)— 4%(20103)

AU2IR I | WA 271 24 AR 4%(2004d)— 8%(2010d)

Algelom | TE 2% 9 MA 2004 5. 2% : TE HUollA 20106 291%71A] 244,
WA 4% A

AUV | APPSR H¥ 0 WA 4(20041d)ollA] 84(20104) 32, TE 4050l
2010871 159 2%

2) &, 4o #e FH2AAATY(1997)Y (289 £37] +I3AYH H-e3M] o 7R3 &old
23 AL F AHS2 AYsigct, UH L[ A 3FFYol ITLYLE FFFHo] LvxpY
o] AAs|E Aoz JHAsIAs wBo] &5 +RE TEA] Wolch
) ohe, 23}, 2o ZS Ul $UZIA(1994~96)0], Al2te] A$ n]F 42714 (1994~1996)0], ®)
2t 250 A 32 £27143 <2 4714 BF1H(1994~1996)0], 122 FHeotd B¢ 53
2} n)2e] 2712 BWF71Z (1994 ~1996)0] 1998~2010\d 712HEet 2714 LA o|&Hgit) ol
o fob7tA 9] cif7}d BatAlLE= 1.1& HL31Act
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M

# 53 SiE 554 £348 ¥& dyeis =

1998 2004 2005 2010
BIMMA( T ) 89.8 205.2 205. 2 -205.2
AWMA(TE) 89.8 205.2 239.6 444.9
3MMA 5.3 7.2 7.5 9.1
ohHsMMA ' 10.6 14.5 15.2 18.7
ok TMMA 15.1 20.6 21.5 26.0
7HEMMA 28.5 53.1 57.2 77.7
ATE 0.0 0.0 343.0 291.0
J2TE 288.0 270.0 267.0 252.0
o} S TE 387.0 360.0 356.0 333.0
O} S}TE 145.0 135.0 133.0 125.0
A}YR}TE 48.3 45.0 44.4 41.7
Wi TE 63.0 45.0 42.0 27.0
ZETE 48.8 45.0 44.4 g 41.3
B2 0|TE 63.0 45.0 42.0 27.0
22TE 92.0 50.0 46.7 30.0

7 1) E52/13E 22744 (8/kg) Q.
2) MAEe) Thel: AW/TEL.
3) TEZhSl= %9,

200437k IR SibE Yol sl 3 A, BAUZE T AYX 7} JE
2 FU" 4 AT 20059 ol FHE|= YA Aol wel JFH, £Fo]
4 olrh. whepA 2005d o) F FatE Y Auteles e Ze & (5-2)9 2o,
gla 3 4] S5 BF 1995-2004'd fole] BAMIAFZE(TE) Bt LAZHZE
ZTMA)FHE dRste] ¥ &5 242 dAstacth. &, AyeleE 71& A
Uzl g st AW F AH&sigc).

20053 2} 4 JAFREE IR PF 2ol AAIR TEAIAL WAlof wiel 33 BH & (5-4)0
A B vie} o], EldREN FUFS F37MF 02 s ¢ 381%7} ") IRYH
off 28 s 2d ol 7oA 10% X F Ho| glor g 200592 TEX: 343%7}
Hch

o
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TE 343%7} H L= 29, 20059 ulFA 3Fe] I IIF71H2 80kg® 17U
(Fgo] 900¥ Y Z-9)~197tLA(HE 1,0008Q B¢) Fo| H Reg o&Hrt. 4
Uele M3t V& ol 2 7HFof #o| £ F$E 7Htt Holth

H 5-4. 20054 & J|E FMES ALt

742 X o} £3F Eldsi=at B3 E
22712 (FOB, $/&)" 307 229
49 Hu| &(3/2)? 31 16
4 7}4(CIF, $/&) 338 245
#na(Ws) 809 809
4] 714 (4 /80kg) 21,888 15,887
25071 (/80kg) 76, 445 76, 445
A S(%) 249 381

F 1) 1986-88'd Alo|o] HF|
2) YA goll= Al HEEI XU,

B 55, 200549 £A IUBZ 717 AlLt

u] At F30F efdacat F3E
=) 712(F0B, $/E) 459 354
A Av] &($/E) 32 17
2=9) 7} (CIF, $/&) 491 3n
#E(W3) 900-1000 900-1000
2224 TE 342% 170, 300 ~188, 700 130, 068 ~143, 959
(Q/80kg) TE 225% 130, 068 ~143, 959 97,272 ~107,520
2 FUYZF 7HFole st E(315/E), £F8(60,000%/E), 7IEH]E 5%7}

3.

A 23 FolAl il XRH 71EAY AsE £371% ol F78ke B8
o] E3lo] Ueh}z oy o 2w oyt FA7 A&t BIlE HE7) Wil
199732 Sdsitia spgstgden, sj2dsle) o3 +agse] o|FE ge AL
718 stelct

#3271 UL 2000471A] UR o} BAY Aol FAH M EFL FHLE =Y

2 go] Qr). a2 199798 H-$ oS B3] of 37xnto] U AR, IMF AlelE ¥
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&o| FEt A3t By FU AT FHFo] F5T 1998 ol TufAlF Bt o]
=474l AP ubE& ti¥ 6,200 /kg Tt 800~1,000%10] W stHo2 Azfs
ol FUETl R H2¥ FoE dyEHEE s Bl AY FUHTkE Y]
e Aol

2 M EF2 P ALAZHS Lol el g FH 22 Fe3fo} R ¢
=% Aas ZUT 239 FAUYE 24 o] EFsAIT 2 A} oA U
Ehd A= A=A BYAsit. gely 718 Auziedde s B39 $¢
RFEYE FASIA UML) 7HFo] FF ZenjdS 2P Fu ¥ R}
1 52 e ez spgstdct.

AolA ERAY = shte] M4 20004 o] Fo U)o AL HASE
olgtal & 4= alrh. 2000 ol F Juf 2slAlgo] &A YA BAZELE thAF
Thxizt @Adell 3 2B H 7Fs2dol &l I8 AlUelo A 20000472 o HAE
AZAYo] o2 ARFo] A 0.3%Y AZHE Aeg sHPstded, olgyt sH3
< U0 B o P3lal Qe VAISRTR: H2 Eolzl 8 4 A, {FupAz
TUSol iy B2 717 Zujge] A7 diEe] BMEo] t)F 3ftElA| g ¥
BAE HEol U 7] £33 JHol nA = G2 AR IR 32 Yt

@

oY

E o
4»

14

o

56 SPIFE I JYS A% A2l MF

Auzle g F3aRl T ol 437] CIF
(%) (%) (%) ($/kg)
712 | e 0.3R | 60, 2 80% B 2.963/kg, 21
I I ” ﬁzﬂ“‘m‘di 80 )
2000'd o]¥: 90%
It » ” ) ~20001d: 80 .
20000 d o] ¥ 70
A=l ~20003: 2,96$/kg,
u 23
! ' ' %o &4 20004 ol mpib] 1
%
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(o

337 +4E A3 28 VA £UZHHL 1990-979 T A ¢FH md
S Holx glon, AHA FA7t HEE] MUELFe SF LM FbsHA HE F
A 2 3717tF0] dosd Ao dg™ct waty I Ha7] sHFe Wl tigt A
BAE F3lod AlFdold EAell o] &3h= Aol wiztAlsht FA U] Age] F37
Ao A3 227} ge ARol7] el & AyelelNE U] 7HFe] CIF
71E22 1998d 2] 2.96%/kg FEolA 2010W7IA] A4 FxE Heoz AAsidct

B, Y LRt A eSS xPAHEI BRSO IS FYo] o
o, olg} o] AH|AP7} Belsh= FA o2 A T3 £UK JHFxs) g
Astedl, ¥ Fu £H[REY] £ Kol iyt Ko ZnjdL o 80% B 3
H3 glch 712 Avel e e Bt 5¢ 5Y &9 Zdnjde] A% fAHE
Aoz 7133l en AF vt =utsly] 7ixle] {Bubdl 4] 602 oA sic

3 7488t

A

A

2. 3%V

e

2 afujH A2 200430 989t63ha, 2010\ d0] 78%t5hag ZhA ST AJMAjAL 6

2@ haollA] 109138haE, kX4 158188 haollA] 182t58ha® Z 713ttt 34t 178k

ri
By
flo

68hacll Al 18%tha® F7}8lal mis, JopAA S @nbsiA] Aok AA A%
209%¥58haoll A} 20044 1932123 ha, 2010 175%13dhas ZARch X245 B,
i $E Z4ste tidl ZjEll4 "ol FIkich Aldajs FoldEe it - e
o] o] oldrth I F E=HAL AL FUsta wie A1 24t ¥ F7iy Ay
o|t}.

271 ¥olA FH5Y AL 20043712 = =x]24et A4 HAYo] Zasiirt O
o|F FIIjtch= Rojth. o] 2005FE 4 AlRo] AUEE B, 4 A 9

g0l F7A3] JHEA 4 AuiAF F AR} L2 AVHI] gFoletn A=At
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®5-7. AE2dE MujHy MY

2ol ¢ Hha

2 = 1997 2004 2010
A 2R 1,738.16 1,599. 68 1,429.86
4} 1,052. 40 986, 07 785, 48
el 2 172.94 145.29 123.86
)2 A 157.93 146.59 185.76
Al a4 62.21 66.63 103.86
7eb52} 289,63 255,10 230.90
Az 180. 91 167. 84 143.69
¥ g 69.54. 52.29 27.42
o 5 36.29 29.18 24.81
ok m} 12. 54 9,87 9,38
7] €} 62.54 76.50 82.08
) S 176.20 164. 89 180.19
7l 2,095, 27 1,932, 41 1,753.74
x A 29.50 33.03 65.20

1) A Al v, X¥, Hgol, 4F, JElAEH AL YA,
M 5-8. LAAYADHEH szt MY
cte) : Hha

2 B2 1997 2004 2010
2 & 77.55 67.99 77.26
b = 13.42 12.77 12.50
A=3 13.38 12.70 10.94
71 €} 53,58 53.13 85. 06
7l 157.93 146.59 185,76
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H 59, AMA2DE #H3 MY

cie] : Hha
z} = 1997 2004 2010
= %39 29.83 30.39 53.47
o 71 5.57 5.60 3.51
4 A #| 14.93 15.48 26.93
7] e} 11.88 12. 10 16.91
A 62.21 63.57 100. 82
¥ 5-10. 240y ¢s MY
] : dha
z} =3 1997 2004 2010
A} = 39.99 25.62 22,32
Ll 21.98 24.53 29.52
¥ = 28.29 34.80 42.68
% % o} 10.89 11.24 9.45
2 Z 25.73 22.55 25.78
7| e} 49.32 46.15 50, 44
Al 176.2 164,89 180.19

2}e] ezpntof 74 (19959 71E, A1A)-2 19979 109. 7oA 2004 A7HA] = 121.32. 8

Bdasht 3 o)l F stested 2010dol: 76.954-E71A] HojWch :x|af4e 19979

9990l A| 20043 94.0, 20109 78.74F 2 Hojzlcl

A4 7132 19979 11304 2010d0ll= 147.208 A}53iil, o

M= Zsd Agolct
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E 5-11. FX[o|23rx= H#Hs|
ghel: %
A 1980 1985 1990 1997 2000 2005 2010
2} 56.15| 57.68| 59.01 53.19 | 57.03 55.14 47.46
SAXNE 22.32 16.64 12.76 10. 47 10.08 9.31 8.68
JERE 16.17 12.66 11.65 9.08 8.79 7.96 7.48
xR A 11.66 | 10.77 7.63 9.26 8.14 8.09 11.22
Al g4 - 1.11 1.44 3.21 2.70 4.08 6.28
A% -] 2.72 2.20 2.04 1.54 1.50 1.36 1.42
nhs 1.69 1.82 2.07 1.99 1.71 1.62 1.50
oru} 0.35 0.50 0.36 0.80 0.55 0.56 0.57
a3 6.04 5.50 2.98 4.41 3.64 3.75 4.67
EQ 11.18} 12.06| 12.36 14.35 | 14.02 14.54 13.95
bl S 4.51 5.08 6.31 8.76 9.74 10.22 12.91
H# 5-12. ESY 7oy M
tre] : 1995=100, A3
2z =2 1997 2004 2010
4 109. 73 121.27 76. 86
TR 9986 94,02 78.16
a3 70.73 75.86 65. 59
il s 96. 34 90. 89 65.11
Vs o 95. 04 89.05 62.71
ke B ES 112,95 121.80 147.19
e 2 98.93 111.94 134.33
o} 7] 125.39 123.60 152. 69
R 118.75 124.74 136. 38
AL
o & 71.74 79.73 86. 95
g 3} 128.91 130.02 148.55
3 £
Ay} 78.70 9977 77.88
uj 107.19 64.76 68. 38
x5 86.79 114.88 118. 32
EHsot 96. 94 78.66 95. 66
bd =3 90. 64 70.09 67.16
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718 Aute]eolefA 2010W7x] BA7|4+FE oEE A2, 7] ke A 44|
AFA L 200047 B BT 8] 8,008 +2 FAI5tT glouk, 20009 of
¥ £Usga B8 A3, 22 BASY g 2PSF A3 20004 4,6654, 2010
d 3,3609.0.% 50.5% AL olo] wat g9 A ErlnhisAE QAL 19979
140utgdoll A 2010 67U O T, $AL 1907HAolA 103U o2 F&3 s o
=2 A dch

e Ax7HH Y] ciFAQ sleto R QE) ] Fuf AJatHiel 3o b4 A}
SF4E 1997 1, 38738 Foll A 20104 1,004 52 @aRT 21, 40t Bt 2317

AZH TP RARE 22 7|7 228 M EoflA 2008 B0 R 12, 3% Z4AY Zos Huslgdch
ERE A 37 BatolA 99} ATt XA 3= vl FL 2442 Bl 79.3%, 20.7%
oM 81.3% 18.7%2 H4e) ulgol o7 2oy Aoz A

3719 SRS Zashd 1U0% A7 4|2 ZFUFHELR dif AALS
71 7t40] A stz H

2 F71g Aoz Ayt
7] 4 2000 o] F A &

i
fd
N
4»
o2
)
ok
2
s
(u
4
=
hu
jd

A4Fyoe Frleln, &

19973 7.85kgoll Al 20103 15.81kgl. 2 ¢} F v =52
ZuUlgate] 91&3 89 F&ET Y2 A3 22

20%2 Z7}5to] 200549 3298 E, 2010 602H Eof wdt Row Auwgect. olof wiat
a

(o]

317 2AFEE VY 63% FFol|A 2005 40%, ] 20106l 25% 7t Hold
Roz AxsEddct 718 Ayeiee] 7HEate del uhep 1990 chof vehd 453
271 ] F7HEAZE RRAECHE Ha7] AFEL 718 AgAEc o dojd Ao
o gHch

o] 71 Alvte] o] ot FYXZA gAH o] it spYe] HsHE o]}t 7]

2 A g2kl 4= Atk 7]E Ao E 9Kl oy ZYndE dFSHA
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Aded VA FFoh oM FABIL Sl LS AF3H, A kYol FFHAU
A4 & AFA Boid #4831 e Toll EA3ts Zeu|dol FIHY 4+ olrh i)
E ARR%7le € 579 sleyidd 3] ¥R xilo] HUHchE ¢e52

o] 2 += & Aotk

H 5-13. |FEe Bc|dYy

19974 1998 20003 20054 20104
= A » »
A}%:T i 1,387 1,392 1,412 1 259 1049

(AF)
n : 1,318 1,152
71 218,192 199, 704
s L E I 219, 833 204, 252
(=) i 227,728 219,033 224,002 216, 554 195. 163
m 218, 729 204, 524
71& ' 11.12 15.81
An] I 10.80 15.36
(kg/Q) | W 7.85 6.68 7.10 11.46 16.30
I 10. 69 14.81
7|2 329,032 601, 789
¢ I 311,708 574,272
(=) - 134,225 92,099 112, 499 347.753 | 631,351
il 307, 594 545, 997
7|2 4, 665 3, 360
AN 1 4,924 3,547
(2d/kg) 1 6,985 7,824 8,100 4 406 3173
il 5,014 3,795
7182 957 673
oA 7}A I 1,016 714
>4 '
(BQ/F) | 1 1,403 1,561 1,643 898 632
I 1,036 770
712 1,421 1,030
27124 I 1,497 1,085
(=) | 1,893 2,206 1,927 L 345 974
11 1,523 1,158
7| 39.9 24.9
23 I 41.3 26.2
(%) 1 62.9 70.4 66.6 38, 4 236
I 41.5 27.3
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AUele IolXE 2000 o] % gh-gof T ujddo] 8oxol A 90%2 F7H¥iciL FHE
33 F57] AYS shch A EEold 4 Az, ] $U7Ee SolAwt &
250 4 ZAYo] sl I 7] 7tF U Ax] £71F0] 7]& Ayelerct
A AAHG LN, 010455 7/[E02 & of ¢ 71 AYA KL} 4.6% 4310
Fu A2 2.3% 718t 7] AFEE 24.9%0lA 26.2%2 JfUE HAeg A
olth. -8 Tgujdo] 2000d olF 702 ZtAst= AU IoAE o9} uktl g
744 stetat 4u] F7171 olFolAld 42¢l0] 4.9% F7pst Fufgate] 2.3 st
7] AFEE 23.6%% Z4Y o AYEAc)

ZA IR HEE 7] Hr] +F € Ut 8 v 5 de 32
Wt 718 Ayz]eehs de) 20009 ol #7] 4] CIF7HF o] w7 1%
I AL g4 ASFS @ 2 Bate] FrEA Ha, 20109de] olojA 7] 4]
AELE 718 AUz Qo] vls] 12.9% A5t AR ¢4ot $4 JHFE olof uje}
14.4%, 12.4%% Ztz} A5y Aoz EMEHACL E, 7HE 5o 4nst Ay w
H, FU gare] FUI8IA F¢lo] Ao 7] AFE2 V8 AYAIA 24.9%
oA 27.3%% ANY Aoz APHU

>

q
0
w
i
r
2
x
")
S
o
<
=4
-3
[ ]
o
r
x

Algdold A3, "Rl Fuf Pk 19974
12.1% 371 o2 AYEHAR, 149 LHFE 25582 4525 U3 15.9%kgd

0% F71d ez A

w

A 16.47kg2 2 3% 715l A3 FIHE QY AN LH|E 1
HE et

1&gl W A FdE FFol F7BHY 871 Z3FEch wEA FreE
A Hx27]8] An|2}7tH-2 19973 2,367WollA 2010 k7)o 3,579¢1 2% 51.2%
Z71g Rog AYEdoen, itz HA7tF A 15084l 230H P F7I51o
28|z} 7149 B5E Hop 2F £ 53.3% Y5 &S Uehd Zez Ay

olg} o] H=JQ atx7tAe] & Fog JeHo2A U H=| ARSIl HA
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HOo T HrjElo] 67§UF nlte] HAAM-FI} 6179HFI A 6508HFR 5.3% F718lR
HA BAIhs Uehds 67193 oA UEAl ARRFE4E U2 717 8748 T4
NFFE o} 4.2¢ Z71Y Rog A r)

712 AUzl oAE HA Y] &4E0] 577 T 19973 SFojlA st ¢
< 0% M3k, ot ¥HFoR FH i wol5ols] o sgoleta ¥
4 ek 1997dx9) H2j27] £2 Yot L PFOT A 71 FyYe A9}
TFASE R dintoe 2 PE e thd A7) £&0] FAH F 71| fo] AA 2g
51%7] wiEolth uwetr Fr1o Hgo] AHFEI cinte] tid HR|17] $Ho] =)
A=A 2] vl Hxa7] $&0] 24y sHsidol wch

H 514, YEFRQ ZHy|xgt
) 19974 19984 2000 20053 20104
o Z /l] g = A
LRl - 874 661 584 732 911
(AF)
S| 517] A4t
(A=) 783 877 737 802 878
HZx|317] 4]
15.99 17.90 14.64 15.50 16. 47
(kg/Ql)
HR27] &=+&
(M=) 44 44 44 44 44
Hx]327]
282714 2,367 1,639 2,634 3,035 3,579
(/kg)
HA] 77y
150 82 164 188 230
(HU/5)

42 Zao) E AR shE TS EA5H7) ¢J3] 2000 o] Fo HA| 1] $
ol nj7] seal ZavTHE ZHEskT 9] ARE B A3t A Fu) L9127}
AL 7|8 AUtz 2o) vl3le] 3.5% 7tASIR Alx] S| 7}AL 4.0% BAS= Hog 1}
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Eisteh. ofof whel 71& Aluteleel nls) =27 Fuf AP 1.6%, 674€F o]
UHA] AT 1.0% 24 N, 199 A7) 24P 2.3 FUIY Aew A

wxleict,
Ct. A&

PAFEE Y8 7 Al JEFE} FLT S Rt ]

Agg AAstg oo, gl £5U2 Udst sk oidl 19979 shytr)e} i vt
Bstdch AlEdeld 4 23, €71 14" 462 19979 6.80kgoll A 20001d
A A4 FAE Bolthrl 2000 ol ¥ 73 Ho] u}E A5V F/AR A
BEEA 2010 7.40ke7tA] F7HH Re= Aot

H.5-15. YAFEIQ St|8Y

19974 1998 2000 20054 20104
w7 A4t
) 300 284 269 308 358
t317] A
) 6.80 6.47 6.02 6.59 7.40
A 7ty
1,05 72 067 457 1004
Cerie) 1 8 ] 1,45 2
B 2Nt 2,642 2,225 2,704 3,697 | 5,058
(/kg)
AveltAl Al
) 46 45 45 48 51
Algh At
) 458 448 455 484 515
F 2
AR 2l 9.93 9.63 9.61 9.83 10.17
(kg)
A gtAn] 214
860 , ,106 : 324
i) 1,084 11 1,205 1,32

e stz A AlgslAo] 31 AAME FASIL 24 & ZIEAMR o
3] g7 e] Au|A} JpE-L -2 Ji7h 2,642¢04 5,085H 22 92 5%, e AMx| 1Y
= 1,05190004] 2,0040.02 90.7% AT Ao Awsiedr). ol o] we] A7}
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Aol thF ool EF3t gyl g 3008 BojlA 358UELE 19.3% 37}
ol & Zoz AYE AL, o] €Y FZFUFI 71l i3l of ¢ uctYdHo
Utebsty] o Zolch

718 Al elME garle] £&o] HEsA 4L Aeg pFsded, "l
8 FurtFo] Bt 4 75 Ry Ao Jdatdch 738 R¥Yole $E4
2¥o] 43 AA 7] wh ol FUHE ol wE £ FLEAE FHI| odF
g 4 ok oid €@l ¢ F7tol AR Fu ARl mFaE B ¢,
20009 o} ¥ gyl o] ufrlutct 20%% FriRicia 7pFE AlEdHold E4F 3t
deh. 2 Azt 2010d0] §arle £UFTIE ©@aslY £u|RE 1AL 4,176, 4HA]
Y7t 1,574 0.2 712 Ao ul3] 2zt 17.9%, 21.4% ZASIAL Fuf Ak
R6FEOE Zashe W, 109 26| 8.05kgl 2 F7IY Ao FAHACL

ARt A ALF47E 1990dc] w2t 2000 2o AlRIMY dgos A3
19973 46 kol A 20004 454 Rk7tx] Ztastd izt AR o] dat AlgrtH o
242 Q1 sleto] Y] AL Z7bsted 2010 5194 wt Ao AwWHAR, A
g Adits |ARRE iR HIEEA 19974 458HEofA 2010d S5I5HELE
12.4% 2713 Zog Aws .

A 713 At871A Aol aid 3 Z4E U3 19979 860404 20008 ol
11069712 thE 53t 2000 o] Fole A FA7l B3 Ao o4dsd, 52
Hujet 32 2442 A3 2010dol= 1,324 2.2 19973 thy] 53.9% 715t 19
28l M52 U3l 9.93keoll A 10.17kg S 2 2. 4% F7ho)l HE Ao AYH L

T

o2& ARg3t 1EgoT TR

W7E Solx| ] HALR 1.05%8 A &3tdct ¢/ +
FE 7oL A&7 5 VA £EU 5BFELE dHSHA FAH A=

Heg 7t
718 3t Tl
AlEgolA Az, 2000d71x]= A7l AANE 7 Lu|7) $&E o] s1H o] sjelyt wb
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{I_»ec}o

W, BE HE0E AEsHol Bl ueh 24 oY AL AKF4I A% 2as
2 AEY TP ARYE AL AAHel 25T FARAE FAH ZI 7 A

19979 chu] 4.2% 24Y FoE AYHUch T} 20019¥E AALHYA $271 5
82 £ o] BastEA Fuh gatel A8l HEHS Aastel Ba ARTS,

TY AT, T Aol FIIFAHR Holg AR AWEHC

# 5-16. H4sFE S| Y

19974 1998 20003 2005 2010
.4\. o‘.’a‘l A o A
As o = e 310 306 275 286 298
(AF
1A A8ae
‘e ) 31.36 29.13 24.98 25.64 28.93
%} O O T A
R 274 280 256 244 253
(AT
R L S TRl 3 62 3.70 3.79 4.05 4.32
3 ' ' : ' '
STRTE
422 453 535 510 434
(4/kg)
PCRPRIPIPTE:
($1/200me) 315 9 % = o
[o 3 o] A2l
T*T(g)h © 1,984 2,073 1,91 1 1,979 2,184

z) cfu] 20103 v]aas) B, AL ARSFo= 31078 FollA 20104 2988 F2 o

7t ashy -9 T AR 3,620kgoll A 4,320kg o 2 19.3% F7I5t] 72 4

|

>

rbato] 242 7|15 Qt 1,984 E0A 2,184HELE 10.1% /1Y Ao2 AYs et

fo 1% At JHAEos Ads) BT 288 W FFN ool A A
o7 AYS AR, AXFIIE A3 F4u171 712N SR HrRIIIE S ke
Q4229004 4348 o= 2.8% U1 Zog Awsgc) W, Af 4u|A} JHHL
E7l&ol dsitel wel 979 w7zt Rt wiaA] dedte], 22 7|3t 3104
oA 430U 20.9% Z71 Aog AWE T}
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712 Ayeg| oM e $-72] 7138 28 dFsitia FAE ol P A
Aoz & o EA7L A= drh A, Ul wE fAF

2557 o2 2+

, A2, @FEBE, olo]l23Y F {AF

o2 o7 we] dog 713§ 4271 HEYH 7Hs/del ni¢ &l
2] 738 +2F AYsty] HlAE

o 2R whE

ape

4. IJAE AW

ojg& EAHol

A7 AL 1997-2004'3 A}o]oj]

AR +2EYS

it

7}2-& 1997-20043 Aloloj] &
274 siRict. AAFoR HYAgaty ZHFA A2 4

0.71%%) setsla, 2004-2010

AR F 1.75%, 2004-2010 A}o]oj]

49l Yj=gs d
427} 24 F7HY A
agAR ¢
W ststedof skl

ABF 4.27%

ddrch

5 ¥IPEE 1997-2004d Alojolls ABF 0.51%, 2004-2010'd ool A 0.03%

ZPABA HYAEL 20044 7HR] =

ol 0.42%, 2010U7}X| = AW 4.06%2) ZPA3c),

E 5-17. SHYYE YK WY
U 1997 2004 2010 ABEANE

1997-2004 | 2004-2010

ol 714 (95100, A1 &) 103.31 91.43 70.78 -1.75 -4,27
571 A1 744 (95100, A &) 97.98 91.59 75.06 | -0.96 | -3.32
A}.7}12 (95100, 41 31) 102.35 104. 50 84,56 0.30 -3.53
24320 712 (95=100, A1 & ) 103.78 97.49 69.38 | -0.89 -5.67
Ahx}2(95=100, A1 4 ) 109.09 125.56 64. 81 2.01 | -11.02
BAHE 712 (95-100, A A) 96.10 91.43 70.78 | -0.71 -4.27
?L?QZEQ 15,383.8 | 14,846.66 | 14,817.97 | -0.51 -0.03
SdA5(1099,44) [16,128.73 | 15,659.84 | 12,276.34 -0.42 | -4.06

- 93 -



3-8 AR Y AL}l e B4

2 A Aol ZiEH 2010d0] 116228 Bo] A5 o] MAS 8%Z ¥rfgt F-¢Re} &
Qlako] 7552 E Lojvirh. AR siute] A3 F2 Lx2iHAHoZT Yehi,
SAASS 1238 YU(19959 714) ZaArdle AAE Zert

B 5-18. g Alue|Y &g B3
e r_aa Atk YL (HEWT) 191 an|gy | Ak} 717
= (&ha) | (HM/T) A MMA | 2714l (kg) . |(AE,95=100)
1997 [1,052.4| 5,451.4 77.0 77.0 - 102.4 109.7
2004 986.1| 4,920.0{ 205.2| 205.2 - 96.0 121.3
2010

AlUzg]le 1| 843.0| 4,366.9] 205.2] 205.2 - 81.2 107.8

AlLbel 1| 832.0| 4,309.9] 410.5| 410.5 - 84.1 100.9

AUe|II| 785.5| 4,068.8[ 1,162.6| 205.2 957.4 96.0 76.9

AU2|QIV| 785.5| 4,068.8| 1,162.6] 410.5 752.1 96.0 76.9

B 5-19. AA[E Jfgtel HE
3} = Alvel 1 | Ayl | Auele | ALtV

EAYE 712 (95=100, A A ) 109. 82 106. 60 97.98 97.98

o yylzbx] (1099, )| 14,188.27| 14,297.34| 14,817.97] 14,817.97

% A (dha) 843,02 832.02 785. 48 785. 48

X2 4AH A (Hha) 139.86 148.09 185. 76 185.76

Al*éiﬂ*fﬂé‘! (#ha) 102. 49 102. 85 103. 86 103. 86

A3 (Hha) 180.19 180.19 180.19 180.19

#72H3 (3ha) 46. 86 50. 63 65.20 65.20

SAdA5(109d, 43A) 13,944.77| 13,541.06| 12,276.34| 12,276.34

2 4]

10a(Al2l )| 298,097.55| 283,942.07| 241,506.91 241,506.91
80kg(Al2l 21)| 46,038.23| 43,852.06| 37,298.36/ 37,298.36
A5 (43, %1/10a) 565,290.67| 525,345.68| 377,652.25 377,652.25
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A e
SHYLUARF=2Y e

A1d 7182y AL

1. 23S A8 AR

FAAYERYF 2 71 A AFFolAFE A dteiu} 7t AN stz B

JH AGAYEYP o ol27]71A] FBHSHA ol-&=o] Ut 5] & A7+ feutel
A Tl Bzt 2R JAIAAFE = FEEY (sector model ) 224
FAYIIY S o] &371E Ul

A T4 ARAE Y AU fAAYRY L AP E MM the 2
< By @9 Fopd AEI $AUHLE o]FojW et ot dtHer BE F
7o FERYS vt e a45S EHSH ol

k. XE FE

B ARt A GAYRPo] H7] flMs I AHES A - AF - FAH 2o
ME FHAA R A £2]H0% e o] Wpolrt, 5F3] & Ao o] AF
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S tidoE ¥ Ay SAPA AW 2y A2 JF,
3 FEAAIL AGPE 24 cl27] gEel ZhsE ¢ FAY
Aol WAL F VAW 4 Ach B ojet ARTHE
2o gaZo|ut Hatg 4o Ao AzAE e ojo}
agu} o YRS T J12e dRo) 42 ¢, AIRYL sk dl
Qlojd YR ue axgos MEY F¢ Byo] Az Bi|A thEr] YEoldrks
Bxdo] tt wety oiyEe] AGAYRold AN AHcielel ofy PPIFAL
she] axjdos Hejshs ol Witdoln, 92e] AFME F7PANG thtes she
2ye A 1R (M) B= B AFM)E SAANGeE Hasizn g F97} weh
2 Ao AZRY AL =AY, 23 =] BEFojM: AZuelE 8t

o] SAxH o Aelsir|e il

X
Hr
0%
o
o
]
1o
lo
o
o,
N
o

rd‘

L
N 2
2
o

S

U FEXA

SO EEHoA 235 FE21Y (resource endovment )& o] 71x|7} glem, B
FulolA Aotz AAES ¥t BP0 geires $71A, TISelu e 2IAS
(initial stock) $& F-Ea}do] X377 & six|at, 713 QubaoZ s @
£22E Bx], 54, AL, 54& Folvh Iz FEALL AAA oA FFF
o2 o)&3le AU HEH £x|gxtgjo)y o] g3t AU LR o] B 4t

¥ & 5U3 71E £ES 71 srlela stdela A H3 ol ¥t FEAYY Aol
AE4F 53 B2 5719 gl Aol stAH A "Hrh ¢t oplet 53 2Eoly
71&2] Matoll oloj A x| 7t ¥]2-29](comparative advantage)?] FAx}E Fust= &
Qlo] Hrcl

3, LERY e AGAYRPGOM FEALE 28 of F23 A F shies
2|7t 2pd 9] o]5 4 Fxolth A olFA AN I FEE AT FTH
o2 $EIE HYFEY AQL BAO] vi¢ FLY ¥ A7 dEolct. tiwt

A3t Aol 5-& 28 ¢ AdepHe] 5271 wolx|a B¥o] tha 3 4 gich
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1) EX

FUPERY Y FEAYUOZ XY EXol= 7]E9] 32 9 A B9t opz} w4
Bato] ol87Hs BE EA7M ZYFELE Aol vigAIltl. ol iMBo| wYAE
Z7M4 £x ojof S oujsly, o] Z§ w222 sdn]go| s F oo} & Rojct

A E S0 w2l TEYS B BEY 540 mel ® Y AFeos FEsk=
Zol Frh. ol AN ThE EAIete] Bt Azt ol RYPUolA e F oot &
S 2|mjgicy,

2) =59

Ar ztell =59 olo] 7hsdlthd el FEoA HAHELE FFMeT =TS
REAdol]l ZPAFE Zo] uighy s, ol M= kT AtgdE, AYgE &
ol Wesitl Y 2 TeHE AdMe UL BE AFY =FTH0E
2shs Zo] dtyolrt

=3 d, dFE ANY AXAE RG] A FEE Yaedic, EE oW 7 4
FAZE QL JEEZ FA JIFAE FAY RAAXY A7t A71Er}

2ot ofy el Ex|ohs gl =5 QT olFo] THed HAaLEA AY A
Ztol BT dAE YU F BYE #35k= ol uidFs|ch

3) =R2

U3 BAY AEL /Y - TP oSy vt oloh. A2E /PER 23
BE XA Ro] uigtysht Ag9] AMte® A S7Hsd ol AMdoltt. 3
Aut 2H2 o] FAYE 13l Hsdt B AT FelE XTI Zo] 2FF AL
Ch. AlgolA

Marzp7 AWt Qs A Ao] A(market environment) 24 T3 B ZEe] il
€ + olrh
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- e U ke ALY Fel
- FAE Fals
- Baie s FIFUS
- FAEY #F 9 7 vl
- Bl 3te Ael(trade) 7Hed ¢ U8 R &, HAEl T
Aty oz FIt Adshs AR BAUSE I3 2P ol et

2t MAtxlel olAZE JIFE U SHES

Faizte] &8 AY U 42 5 JJY AxAF Y JFo] Ty ojof ¥t A
Adzpe] YatAR JEL 2 o€ Fui, Y F43, Ee FARA T oiF TS
¢ fFUASe] Zgd + ot

olgi¥t 2AtAF J1E2 FAUSY Ag-EM EYo XHFH N, EXUS52] Fe)
+ A¥(linear)} H]A¥(nonlinear) Fi+ WUEH(single-objective)2} THTH

(multi-objective) &2 vLU}yo] Zc},

ot X9Y diis

(production technology) U 7]4 7 3§}(technical sets)olE x}o]7} 91 4= glt}. o}
£ AT AdzdolL} FEY Fo AoloA LAY = 2, G5 FFoUt A
B 5ol 7198 = ch ol ¥ g A7) 2ol 3| Ao AFEE
HSZ-$-917} F3siA Uehuin, olE ulgtog odd A Sd8atAgo] £3Hc).

A Airled SRS 9 gAY As2A 2ol wtgHct

Hb. MY

- Rke} BEulo] AlgeiAe] S uAE FUE} Ad2Eo] ofF BZF(subsidy)

Aol ¢ - 22} BAY HEHquota) A 7} A|RBE I ook ol Y MeEs

fr
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olch. 53] Ryl FARSEo] Lo 2A thRt Ay

+ A "rh

EyPuo] nxold £
gl FMo] o]Fo] A

2. AYAAYS AT 72y

A9 dAYE ¢t 2] AIY (nathenatical programsing) 7[PL2E ditdes
ANEFL BAYfo] ulzt T HH(single-objective) AY R tHEH(nulti-
objective)AIYRY F 7Ix|7t 18" 4 Slch

dutd oz c}BA AYRYL AFY o] ¥ (trade-off)o] UG wf g 712 A
oA THIEF 23] uls) U A RAoT dFA vk THEY 2P TUUF
2 nyo] v Rt Aol 2 ciYet tit(alternative)B& WE W + 2t
A wfFo] 23 A H(public decision making)S ¢i3) o] o]&E 3 alch

2 aze g AAYRYE ThIY FFo] TP 4 k. M A7l
o] AolM BE s7t45Y Ful W B, ALY #E Fol, A=FH A
BulE 5ol 2 FE3o] ® £ 33, srinict Zt FAo] thE ¥vt ohel Tof iyt ¢
Aeelx o2 o] Aol I HAn|goz Huje] S wE|71E ke &
Bl fisiME w4tEY B AA FFolu AR A HE, Lu|xtdo Jrid
Bol 1 EAo| © £& ot} Byt ohzet o3t By AzpE Tl Fao] U Y
AdRE Uels FAY AFE ErlE 532 7K AU +% drh

oj2} o] Tkt B TUMD AYEAY AL ARIERY A3 FE A&
EAE 23 AHA S4E M E B AYEYPo] a3 MUl )t tHEAA
Y yolM= caddt & FAEt] $4£9E Fsh=d AdofA A2 uiz] Al¥ Y
2] zpejgol AN AxZE wen HANE A7 ¢ vy H(solution
techniques)VE ¥ ©d A7t A7|Hct. =3 2 A7 T2 MEsrd Y 52

T

4) BEEALYY ittt sidols A8 13 Y(prior weighting of objectives), 3§E-2et % (exploration
of the solution space), SFEAH¥YY(goal programing} Fol 2U-Z.
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€ dolA Axele] 9 x9S e s ¥ Ff 2Yo] uie AL HE T8
7l &0 = olrh

upetd F7HAA] gL AL AT FARYAAE IF7HAAY A5 Yo, &
Aaxtloist 4ulatgdole] Jrists EAUSFE sk HLFHRYE dFste 2]
uboltt. &, TUBAEYE chyie] AP 287t FPsHs dlEAY shi
o] FArS HAsk= B¥Polela & 4= gt

53] & a8 532 5980 2 vy 5SS FFRTIe J7MelA
HHLE UL S BEIEF A YRS 25k Aojng, BYe F7
o S8 thEAAYEF ] ol2y £ 58 Y u U FH AYRYY
ol&x g3 & + gtk

7t cte=x H 8o (single-objective programming model)2| HE

AGAY RGN = AYAIH ] HeAL dolelo] whel 2PuUe] APHp(activity)
£ 2t A5 Aol GAGR(EAY 2L $EY Al A 1R AT
¥ £ U3 7 292 deARE 7R ¥ = L

ojel o] A AAYAN FFH 22 AFstaat she A2 AFE Auiw A uix|
£ AgelARt, ARG AL dlojele] metd 2F e Aupisrt 2&ol ¥
5 AL 138 571 €+ odvh webA 40 oA Ao ot AZT F
7tx9] Z18Rg e A S Avra, B A7 29 Heg) 0|87k tlolHE
stejste] AUt JERY S d=sjord et gt

A #8E 7S H4E 3l 2P v JIERY [# gk o= WA F
7He ARAA L F2E JIELR B VIR E 33 97 #8E w7k A"
3, 71Ex5Y, EUAE Fol glolA B, By FIa3E /e BEHL 3
Fe7te L o] EYPoNE A9EE 88 AR syt AREsO ", F
JHor Faxt sk AEE YT #38E w7k R34 U AE5E A
BE& Jolod Aatsid 4 et
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Jeu oleitt BYOAE ul$ chtt RNl FEE 711 7 5718 o= BE
72 o1%A KUY RAAT AR F28 B Arh B3] 2 velel ol a7
B 3Y79 Fele) 571 UL 39 A2 58 ¥ A SYete R0l 22 4
2| gtk 7 ohiet f¥HI AMsiTIT Sl 2 SYY S NeA+E
A FY A7 94 o8 A7t Y.

metd 43R03 57HE 71202 St 2¥L wlad Aoy S50 FEyels) ¥l
23 A(EoIU $H(HB%) UL nke3t 2 219 Dol AYRYel F2 o]

3 Qeh). 2] Ueke] A4S ul4t ALAAES F1A 71 FEY FAREY §
8 57t 4 5 AA o8 sy AEE S olnjat Ao,
olot @l AT 2o} RYolAE Ao FFY Au4Fol Y YN £2HE
2, B a7 gol YN Xepd 2F wiEEYo] Nr} HYP Roe vyt
EE 45g /120% ¢ YL U4l nel A5y FPaae YR uzshA
MSAUTHE BxRo] Tk F, Adul Hrte] 25 IrizE BRog st 2yolg
W BE AqoN RE 5717} 7MY @ 450] B AFoT 4y ABshs Rol
2| qol2hs A7} Lk ZHolth,

Jeu dAeR AYAAY BAEe] WAL FAs ol Foxle Ro] ozl
g 2 AAE ABHEC, ARG NEOT she A5 olAY By RS
sNAst77t 2Rtk FAY FHAR] olFoiAA YLF w17 ML Bl
7} 2152 %(upper bound) LA 8HeH(lower bound)] Aefo] FojAok &}, of
B9 2 Aere Y| AelAQ Bt ofet Aeixtalol i3 317h AAY sHsAol
otk ER BE 2AFol tislN Ay N&A4E Fehule Be A3} o] &
25n FHY ot @717} we ojPrhe Aol MEJ|E Yt} ol WHol

oo

5) o]AbaH(1995), 2ef(1994), Z#48(1986) 5.

6) oleio] YA o|Z7Hs dlojE] s} glek= o] wWolu} Ratn} gh2 Ax|odcigle] Aol F
38 HI71EY Byof ol & M & olfeln BgHch &, Ax|dcisie] dFes Ak It
7t @A ot Rz} Lolsln, -2 wrHgo] u|23 FAAo|n 2EAA E3 2YFA Y
312] ¢47) wfel Hog oA}
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A BE §%8d 7718 282 SAY AEAA 23S 2P Azt &
o3t 2Fsl¥re] Ao} o] o] njA: FE WA ¢ + Avke A= otk

£ oM olgt o] Aol wlel F Jixje A EY AYRY, & d9d
& 4 A5 A AudE e PAAFLE = 257
718 & AHMESE 3 FrHA RS ARSI offst 2 J|2rYex 74
3] 2olch Jeu /R w7t Wiyt FARlE FHLE A AFEHS AFS 7
ELE st BPLE Fsoct

My 2
o
td
ot
X
of
A
ot
nk

1) 994 %7712 DUEARY(REY 1)

7)) B4

2 = BAYS Adolnx & dunidel Ay S8 548 Yehdtia o,
BAYsE ohg3 gol Uehd 4 Atk o7ld 24 e z ol2 T4 f o
ol wel MAYEZ(linear programming model)T} ¥]AH &A=& (nonlinear

programming model ) & o] 4= glt}.

(6-1) Max, z=Aa'x)

W) etz

78, 7= AR, v & A9, kT AGueArt o] §rte it

rr

i
f220ld, gt A Ao FFHLE o] &3t a4 E Uehdcin & o, A
A2 theat 2ol 4™ 4 ol =99 HA} BE A AL AdP(linear)d Ao
2 7p8¥ct

HA A FE22H A A2 AU FEALdo] iy FERPFE w7 JleAs

7 b o, By = Aeixtgle] REgoleln st 2 Aol FEAY AL T

3} ol & 4 AUtk
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(6-2) Zb,k,x,»,SBk,, k=1,2,..., K, r=12,...,R

I FEAdolls AYTPA A AAolA FFHLE o] g3t Aol 2L + U,
Jof thdt A2 thE Aol & 4 ol oA A FExdo] iy FY

B8 J1&AFIE by, 013, B+ AA A g FHol 8 FExIUFol)
(6-3) 22 bix,<B,, g=1,2,....G

T g F71 AN £28 FFHAI7] A AAAe2A, y,; 2 /BE 5719

AEE dagelx, [ £ IUSUR, E & 2%, 23 D FulanPole}

(6-4) Zr}gyg,xi,+1j~Ei— D;=0, j=12,...,7
oixjeto g Hi2Aet, & MuHs x &= A9d {388 $7EEA 49 & V1A
of Rtk Ajoa)o] 3t ojo} Ricl

xirZO

2) A5 HAFHRFCILRY 1)
7h BAds
7IRRY oM TR Z g & BEAYSY Aol z & FAS ol ¥

+ £ 4 Felol] wlet APAYRY G B AZAYRZLE ol 4 k. &, 9]
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RyYolA Ay x & A A5E BAeFos A Hejat AufH A S Uehdcie
3t}

(6-5) Max, z= fa'x)

NEEY 13 A & A8, 2 Ad, k& a4 Aduel i o] 87}
F@ gaasold, gt A Aoy BEHOE o] §3He FURAE Urhdttn ¥
o, ®oFAlE che} Pol F4Y 4 itk Eelel Weld BE Aol M8 (linear)
A Rog FbEsh, A1REY Nt A2EY 13 @2 $7HRES Ushis 34
7 gt

AA AU $EAL0) Y 35 SEA4T by, o2, By, & AdALe 22

(l

Foleta 3hd Zt A gd FEAY AopA S thEg3t o] & 4 glth

(6-6) Zb,k,x,, By, . k=12,.... K., r=1,2,...,R

theoE A Mooy BHHOE o gHE FEAUo Ui 2 AT S&A+T
b 913, B, AA A} FFol§ $EAQYol s o] th AL o}

&3 Zol & + alrth

(6-7) ZZbig,xj,SBg. g=12,...,G

¥H FFA AL vk A3} Zen, y, 7 FEE BAP(de) S el RS

(6-8) Zy,.,x,,ﬂ,-—E,—D,zo. i=12,..., J
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Alx o2 o] Yol AP AUS x & AW 7 AFe) AR B9 2}
2 FHHol StEE 9 theat 2L ulgAlele] Eys ojob Yt

x,~,20

L oSy A2y

A AFE uie} o] AYERY HRF: TEd] AFPAS T ol&Fci
(profit maximization) %} ope}l X Quf Ex|S vIR¥ YAl #E Irisy, 5
W =539 o] &3 T Uiy FEE FAlo F73h= Z¢71 wrh ojet 2
< TR 5EE Al F93k= %S A2 H¥A: o5y FeAYRTY
3] F HHEAYY(Goal Programming)o] Z3] AHE-Hrt}.

EXAYYe] w2 AGAYR YL thyz} o] F4Hr}

1) 221¥4(Achievement Function)

Lexicographically Minimize

(6-9) [ z:Pr Wilow, 70, Epk+l - W;e+1(0k+1.0k+1),
"ty gnpk-f-n ° M+n(pk+n» 77k+n)]

2) B3 Aer2x A (Goal Constraints)

(6-10) 2 fur+ Xi + 2 — 04=Gy

3) gurAerzA

(6-11) 2le;-X: + 7, — p;=B;
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; P, = Adg$M &9 (Priority Factor)
W, = HxpHgo] oyt 7H3X](Weighting)

A o] HxHPositive Deviation)

i)
"

= X-o] Hx}(Negative Deviation)

3
I

fa = BEA ] g NgAS

Ch =28e| My

B A7E dollq A% uleh 22 MR 2PE a3 A3} HRISHRYY 7]
2Y & SHEZL=2 AFsidch .
4 o5 d AYRYe Z9 tAdFAAYHRY ) w3 o i Ao e R
2 odejA olout, oA AF uie} o] ThyT (M) F A 2A7 US B
Yol Pl ol A EA e J1FA] Fofof ofgFo] gt welAd & dFe A
oA FEALE 7122 A AN JE FuERlESF sg3ate] HAYAE AE 3
£ ulad o] 418 gele] dABAAYRYG S o j3UIE ¥k & 2 47
NERYL dAEHRY o7& AR datatlo e} Au|atdol o ¥ JFritE EHY
T2 d3goeN ¥HoTE ARt e} auAted Y FAE Pl THske
thEd 2y JeiE Adrlax & 4 drh

a3 G EAAYRYM AR FrHA] J2RYF A%E s & A9is

2 3t 7|REY 12 ARAZY AU Aol g2 HeE Y o & A7
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= HPsHA] 42> ZeF nichc
g, & dFollA = olfolut £5& Juidshe dubHA AP (linear)AlY 233}
< €2l 2Pl FRUTE EUSH] LAY AE FA Yo TP o T A BA

B (nonlinear) AIYRH-& FA317| = 3k

py
Aoz st &, AL AV AVEH, IS B¢ BRE AW, o= 2%
deln $4re Addol 27 ZRARCH

7t 2¥el Fe YRR AR

1) 548372
2 2R ZUHE sUYMTEE BF, A2, A, FY 5o gt duEg
AR chF-24 FHUES ZTUBIA olon, o]F NPAE, kX2, AdAYL, 3}
AR, 58, 223 i § 3A oA $2 & 4870 FABoz AEste] mgsiych
- AEAE M, dRe, HHe], F, &g, B2, AR
alo}
- kA2 2R, TR, JRER, 92, 3 ®U], A3 A%,
2el, uh 0], 34, nhy, 3, Al
- AldAlA 2R, RS, AR, WY], BolE, Qo] ¥ o), 4}
- A FA, ul, Beol, E2E, Z2E
- 583E A, S, ©WEF A €

- & A :ulge, HIRE, S, AR, As
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2) 85 W AR

Sz qufjo] atdo] zqule] £u[FH(AE, AEg, TUE 48 53} Ade=
o tEPez FRHAES st £RYE =0l viASAY, £ dFoME &
gluet AN FUBA s8] iyt +2& FFHAUck: AYgutS a8stdct
. Z AT k2L olFol whE )82 ystA] Qglch

shx|qh, 2o Fudge] Wt PAAE JHYo S X BAE 295 A

1€ At 713 S s 23 eE 3k AYE sa¥sE =Yt

3) 34FE ¢ JIEE

TS0l AYRF, BF, AFFA] T IR SUEAMNEAY =59 o]
ol oA B 8 B&AFA, JlE} Aol g4t FAEA, $AL5EA & 2
3171 ¢f3l 3YFE(53] $3=]) U ey o] vl slx=twe] £-F
o2 & 2YPoME ASZIE Rk

L}, SB|x{El(objective function)

£ 2304 BT AT g, & atxldoie} njxg)oie] g Joyst
ke ZAeog dAsiact
15 Bzt ASS slixe 4 A5E 330U BANEIHAE dolof 5}
2|k, AdA 2E F5oll diz] AIEIAS Pk Zol o7 dife Bie 1y
St IS AZAYRY Y B¢ duty o dYshe B2 ole3riy v
4Folt}, ols o]EF oz} Ao Y| BER B 4 UAW 57l 45
ABF L Gt 713 ohE "ol gen, OF ks ASAHA %Y #2170l
+ Fasiches Zojrh 53] felvelet Fo] £48 g0l €2 FE ol&3ui
v &4 Rl APPSR £53TiHE AF3= Aol vlAY Folry,

old Mollq & Aol FUAES FAIGAY ARE o]&3PE Tl U]y

FULEL SUZSA(FAE Tui7teyz} $AB7 )0l QNG AR Rojct,

o
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B4 Abe sEUFER €Y BN RARRE ol 8stdct ZieASs
(g 254 22 EF 9 vl 8)E €U 19959 ¢ 523 FY sZUERE
252159 FHF A ZAREE o] 83, THUR o8I TlsAlFI Sl B
g, |33, ohs, 4 5 A5 AF YIFAZ dAsict

2aa 71zt HAE 71 R Jjgusiel] whE Aue)e BHo] JhsIESs Ry g
Fstddct &, Bihlg-g 38y, EXUxtw, FEFHy], ot - vlgy], AR
vl 9 Jlelnl g 5 67 ¥HoR FEINAD, 24y FEL 9o $UE JHHez
welste] 2o ZHA|ZAc

I B el FAEIF] oyt JHo) whel Ay, vy T2 724
" 4 ot $AE /1FE Fo13 oz Y B £53E Y FAUPSE
Aol Hny, F5E F2USFE TUsl] Yt wle} sHFo] MY 5 AUAEF ¥
Z4 uldged BA3e2 el "ok o, $4E JHEE A9EE NZ ohE +
o7l 2ol Gzt FHHAE ABIIE P} PAE 14 S Foi e BRI F
H4+E HYo2 st AL Uiyos mye] ko] HoHD Ik 3
(corner solution)7t 11271 4]7] wiFo] Br}l VA& 2 WIg¥ 4= o= o 71x] A
opalo|n} wlAAAQ HelA o] Wit wely £ EPoMEs A9 xS
AFsAA 29d +2P4E £QUst WAY BAPSE IR U} £ ¥ S
£ Agolx Aol me} WA e Aoz JpYHE oy Age VEIRY
1A +23 9 /MU E o83 A 7Y 4 olch

ety £ 23 EFYPeE ok Lol dFH AT

(6-12) Max Z= Zl‘{"Zz

2= Z’Ixi)‘(l)byif’*‘ e;— Cil
Zy= EHI'%'( a ;= D)%yl

7) A7heq 52 XYY B4 E Aok Hol Bt o]23l Aol Aplolu} AR E PihulE H LU B¢
e250] S(-)d ZA97t Yot & dFefMe ZIuiE AHBsIAlS.
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471 Z, 2 TULFL2AH B E el Zle2 AFIdn, Z, & 4
H[ztQg & veldch 22 & A9S = A5 AuEAe vehdin, g
T x % p; A Z AT A9 AQuiEA 9 stFolck. y;, e, ;e 4 F
5o 2 d AuiAY oG A, FAHE7te, gdulojch ¢ AFE vie} ol
AhlE & 67l 5o FAdEo gt

T BAE M py = AR ¢y 71 FoIAE 2R 2AEE A 9E a3
A AF"ch FoEse v 22 ¥ S e 2o 13

(6-13)  pi=a;+ Bja;

A7 B g & A x; o e oy 9 F(g=2x; v )olH, £+
A% ay; & B2 71EAEY F8AE pl , FHARA g% L +0°] stZEr Y
€ ;& ol &3t ti2} o] AAHCL.

(6-14) B —}7% a ;= pf&— B iqu'
iy

&, d¥e +0U4E APstAOEE, JRUE A plot Hu f8 W 4
FHoE AP 2aused AS o, o 8, $oUAY o & o83l AP
4 dth A7 $288Y o, & 2 YAE AN oINS $2048 ek
ol Aatae] MY wl YAE JHHo] duh} WY ZANE AP FE F2¢ 9
grsolth et fasidAel Fuyel Byl I g uch

BE A8 £2U4E 25 3% £2094 oA AU HE Ro| v}
UHIE YN OT AR Ale] BAZY AN ANE FAHo] AxolN EY
Stk JHEsHe 29 AAF B8t 2eudde B ANEsH6 nAE dge

Lnx] 2|9 2] ZFRIEEL] FBE Lerh dlE 5ol 1, 2 F AYo| Ug uwl, PAEY

&
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ARAA £298gol ¢ o2 1X e Aato] AANANAN AxsHE ulFol s, 2
Aloe] FFVARel o, 2k e, 119 $eTRAE TheIt ol BelW 4 Yk

(615) e,= et g, =9

5, Aggjol Batxir AWshs £aSFE I a2 AN Ao 4a%
33 Evt ol Urx] x1of Pakxte] FIEIF AR F3g v Zo] YutHolr},
ol tiE A BitatEo] oA utgsl-thol wizl I x| 2] ABAtek Wl PAE
AAZol nlAlE Gyl R} e g Aol ol§ Fol IV 2% LA A
o BAtatEe] Fgol YAUPA( g,=— )olzpd T}E 3 A Fe] PakatESo] A
St T RYYPEL -0, HithE Unjz] x| Bitxpge] Z3Fo] 7o) A 43
& 82 dethd( 0,=0 ) thE 3 A F BAAEL I =] gato] At
Al 2R 3H= BlEUHE 25 AE S B3l JHgol %S nd 4 oA Hr)h gL} of
BF BAEY JHFo] BE A doilA Fdslo} sln, xQER Matxle] ZFEr o]
d&A glojo} Ficl

= ol e AgHE BAHE 7HF6) Alo) 7} gtz AR E, Unx] tiE 29
ol e} ABiterHs} chE 3t x]|go] BALE F1F o] nxe Q3L qslA] g=c).

B, ool S WehT MUY £ULE BUSHE AP FoULY AL A7)
Aol me} WoA e 202 JJIVOTH £oULE AU B BAQ Ao
2 BRIE o] WiHAolTh, F, Wizl dloiH +2ut4el Yehsh Bolx]
o2 JRUTH TaU B A7L 198U R 201097HK1) AAAES e Aoy
HAZAUAY S AFE BPo|BE AN AY/ZT ¢ a5 Helsh EHolep=
A& AU A v|8AdAQ styoct. chE 3tH 2 £0Et e o JXE 7317
oYt VA A oto] Ezjgict, uwlld B JdFo M= S oEHIAFLS WalR] ¢F,

AZko] 2ol wiet J1EAEE WHELEN oy Tt HESIEE stach &, t+1

P 3
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719] A”elA Jj&Ee] S FPANT ¢ FEELS AWML ¢ 71 BATH
H4ez dygch BE ol sidela saxtd o] A7zt AX EWolzte 7t
A AGEE Fo¥t o] FUIICh: 7Pl BN UL ApYsich. DHoIE 27
3t 2kg 9 Ao g Qg xpdel AYAS AFA UE F QUth

ch. A2

1) Ex|A ¢

ExE Y, SAY F2 17148, 2713 FE ol &3} geg FEIArh =
o] F7HEEA L 19959 = FAUA S 7|EoE AYr} F ufd wste A
o2 Aelstgon, AR WL o& AEolHEY oM £3H felvtet A
Aol =ydd FRES F Aol FU3A A&t £ RHolM AL Axd
BAAA #2&2 & (6-1)¢ Zrl

H6-1. 20| 0|SE A= FXHH o|5X A HaS

9] ¢ Hha, %
= 0 A A
=
1995 1205.9 - 779.4 - 1985.3 -
1998 1139.9 -5.47 719.8 -7.65 1859.7 -6.32
1999 1143.2 -5.20 711.4 -8.72 1854.6 -6.58
2000 1147.3 -4.86 701.7 -9.97 1849.0 -6.86
2001 1129.5 -6.33 691.2 | -11.32 1820.7 -8.29
2002 1115.6 -7.49 679.4 | -12.83 1795.0 -9.58
2003 1106.7 -8.23 667.9 | -14.30 1744.6 -10.6
2004 1096.3 -9.09 656.8 | -15.73 1753.1 -11.7
2005 1084.1 -10.10 645.7 | -17.16 1729.8 -12.9
2006 1072.7 | -11.04 634.3 | -18.61 1707.1 -14.0
2007 1059.9 | -12.11 623.1 | -20.05 1680.0 -15.4
2008 1041.7 | -13.61 611.5 | -21.55 1653.2 -16.7
2009 1027.3 -14.8 599.8 | -23.05 1627.1 -18.0
2010 1013.4 | -15.96 588.0 | -24.55 1501.4 -19.3
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Hop A4 o8 ExA oS F3481] fNE A9 ARAASE 2dshe Zo] v}
#Asht, =it sivjete ZARAAZ UF chedsta Baste AZRYoME o5
Ex|Ao} 224 ol EAIF]7]71 o Aoz NP,

ety & RPolAs AFRF Y F¢ AYAA oA 2 3FHE Qe SEe
2 ol EXA S =gstdrt. &, & AEE2 EXE ol&she A7Jt Belsl o)
woll 25 4y AQuid 2 o] Fo|&7Hs EAHA KL} ojof s, o] Aol
B3 2gd AEAAE FEYeg N3z it

A, o AL A 2] = WA WA BI=F 1A AefAlg 3

stoict.

2) =59

Y8 ALY 5y Aot2 HsUR MRSl adshe Zlo] wlgtAlsich ol:
TYELY BE =T ol 8 APl Tzl 5F AJlo] 53 Pelo kFo] IF
7l biEol THedt B B2 7o AEst 1 7105 o] 87Hs T 35S 1}
ofliof & ofmidtrt. AustA AA HdPAE Aol Ftxe B A7)0 uwiel
T3 =58 TR/ S2d 2 A7E AW OEI] gt

YPHO T Ty 2+ ¥H BE AREE 285ta Qo) o] i) AL
ol €dE asiteie g4 FIIU 79} go] 53] B Ao} AFHE *
Y £2E I3k tle oy Fol V] wigeltt. ol VAolE BRsln B B
PoME 712ATE vV R =58 A2 WEdE aysiyct

2FY Aog ks ol lolA E WY Al A Yeis] AAolM WER o]
S7He ¥ FuFA N At2olth ol §7Fs T FPELFTIYL FIIRNTF F UFARR
YBEHY 5UFAA FoME sAFFTAAL A FA2L AAFAAE oMz AY
8 Rl w2} FUFA 71zte] ti=c) ®3 A F PEHE oW JEAE F &k

8) H12 Ay ARAA] AW 22 F STHolN £ FEHEUE FUY A= PR DI YoHHY
¥ S2FR. BALSAARY L BAY, | 1996, 12.).
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FAZE BAY Adx]|, € =55 U dY =FALE %A 3 AR T2
A7zte] ztejdol AU Fubol] gl F-Eoleta AT Bk opyet NHHE 7
A AN whel HAxFol AFHE A7I7t cl27] oo € 25U Y YD =5
A7 1E 71E0] A gnict dejof e of#go| olrh

EY A €E 2AEE 25 FUAT A sAGATE V&R AEE A
ol ZPR|7IA| 9 oo} S ¥ T T3} L2 AIBEFA EHUSHA= R
st ke HoN & o =5AFE 7|RE o 87bs kBANS AEY F9 ¥4
ddxEo] e Ao Ueht =53 A o] By oA onE zZtx] E317] {rt
Az 23 3 APolA w7t UFARITE 7IZE thR SHEXE Foq3a o) &
THsE B AIE AR A, 19959 B VLR A& e FAIRED
U gL =5Yo| gt Aoz ALt el $IIAFE JIRE T ol 8IRsT
EEAIZ AL EUlelRe] A& s W xS ) HHI =F5Y REEA
& A2 gt 84 Lyl sd JAS Aci2 BAsIIsL YA Yl

uiebd & 2ol At A A wE ARE =5 £ iR xlolet A
AR =53 £28 Hdsly] o8] AGEHE vjd o8I FFALE 1995UE
o] Al Azae Aarsis=d A FeFANCE JpA s

3, Ex|ote W] JHE AT AYIY F FUsA gt Ao g sHgsidch
S71dF 9 G AAE ZaPols EF5ta ojef Zo] Fol&7Hs kB Aol AY
712t Bt E¥olehs 72 tha wldAolels vty 27t Q& 4 Ytk 2}
2 280 ZYSA] 42 W FEEC] A3, FAFHLE XYt x5 o]Fo| o]

x|z glerg JIEUEQ 1995d e AA o] E7Hs¥ FBATS £ By 23}

—EI!_
H 25 Yakg JHedtA she =5Y olde] S Ze s chHr) wjeir AH7

9) &0l A]4E2E HFo] Yo &2 F/=Y Z§ 3,49 U 10, 11€of] 7HY W2 =F5¥Yo|
£35Y, AFee F9 2IFTHIA 11de] HHINEH x5 olgo] AFHE Al7lelth. olg} 2
o] x|t AEANAL o] ulE AFE =5 4822 xol& 23sixl g RE Aol FUY 7|
2 HEY B9, ARG ok Aol xFY £27 AFHE AGolMe =5 AMejor A
FA AFHFG o] o] FolAA He vPAAHA AAE =&Y 7Hsde] th
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3 4 dAT ALsivEE AR 3 B =FATL fAHL B £5

3) 22l

AR F71AU Aldsd 53 22 599 ARRFLE F7= H2 feldel 54
o] 78 2 83352 stUE & 4 ol melA o] w4 Ao 2p2o] F o
3 shte] AgzAes g gl o] Aotk

Jeut AtRAgo R Q] AREA A2 £ql5tx] Rty oy, EXapE, 13=}
2, AR Tl Uiy vl 8-S | ¥How XAz

4) 71el F=) =}

R 5, A2 E vIR 7]El 5E8 FUA A FIHEA U= 2 o9E
2 7H8 3EFBol A e £= At 53] Y2 F& YUl g&3t2 A= fevtel
o BF dAAA FEAA FF o] WY +x= o= Aotk Zut oy B
= 558 Bl WA 5 U Folx, whetr el FUL ARl A etol oL
t ZALE 7Hste Aol dntolr},

A, 7713 R FHE FAER Al FANEN} RARE Bithe AR
AE T2 AqulelA A= dZE=e] AT, JFuU Al22E Pite] 22| I /7]
A HEE FE 43 R715UFE0l 2¥O SHHo2 EUFA] A2 9V dE
of 1g3stA| 4712 ich

sto] I o9 FFol UA}ESF 3t7] H¥
AE tges gt AN AYRPME +F

Y %

2
AopozA, 2 det gol F7h

T2} 2 BY2 oju] HAY odF AlgdeldRPeld £4H AEE KU ” -
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&2 2d3le] eyl AAY FAUAE FFFE S o1F7] A3 ey AE5E FiUP)
2 ZAGEE HF ulEshe R¥olnE Qo 22 BYY =2 EUasich
atety 2 Ao AZEZAAN FEH 2A5E FAuid o] Yol HHE
£ AgE AuidF e at oA EE st FIA|gnte s FEsiria wxtsigict
ol =X 2 AER AEE B sAkEol ElR ez o5 Hel uhE 45|
7t 2eisojo} 3y}, 2 Agd $AE 23 U YAE EE3h= Rl §olsiA] 7l

&oll TEFE2 EHAIFIA Estalch

6) 2|42 bound constraints)

AR 7Z0SY BYE UoME AFT ule} Yol o] upel YAUYFo] 37
st slste Asto] Atk EAIE AT otk wmely RE g4 B5ol glo]
A}t upper bound)3} 8}8H(lower bound) & Lo AN Zalo] HARE snlstes 3
Ak B8] olalg WelAeto] AANYE yol WFPOT FolAE B9 AR A
Hal Aol7l sht, AABEe] 2T WL ol FolxA YES Hyo] HURS ¥
oist7] fshE WeAolet sizc),

AGAY RGN Hae] +23+E SUsks 29 7o) it WelAte Bal +
284 772 ATsHe o] Yitolth, MY $2P4E £UU F$ Fops
o] 71g7le NIEUES 71F B 233t £eviE el et HeHEE, sEdEe 7}
2 9 ate] HFLTlAAL SoTH o] FAUY A WA AL oix7}
o17] WEoltt. ol A BN o] oYL RE MY sizo] MEAHY 4+
Qg ouistnl, webd M8 $oP4E £Usk AE ol tHNE Atsitte
Holore Fashe Zlo| Wibaolth Ey HA 42 sldo] v WA
U 52 29 357} olol thg3t 71ABAE AASHE o] YukHolm2 FFo] tht
Melalore Aarete] chat wWelzlele] s} tha PAHY Hog oA}

2 BYME XgUE 7} $EHE0] tjs)] MY £LU4E TYsl} $2842)
F2e AV oA UsiAde ¥alsigtt 2, 2 YUEe sHo| JRUE
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714 chu] A1 70% oG WEIA] RI=F UNAGE FAYCTH T oy
7HHHES 7HAL e SAY AEARNY PG I} o] FoA|x] ¢ Ao U
stoel. ol AEpH4e] HE UE AUt A4S iAW, YHo2E= ¥ ¥
AE 7HEANE Yehls Aeg B o5 & Zolth. &, BY wiEY 7140l F
23] HEshs B¢ BFe o8 7kA B3NS T 2 WEHS B3staA sk Aol
Antyoly] wjFolrt.

2. Alxeny

ZE BYME AZANYE g8t ol TAAA ddx|gog Azslo

H3e FAsidch 2yl I AFLS F 2ANZ(HE, 1Y, FF, 2xE, ¢
F, 53, A, 4 A% 4, 9% ¢F. 98, oF, 9, 84, A%, 9F
§, ol uE, HE, XA, 3d)oln], AW FAREE I3 o FFH, &
F, A, F2, 72, e 5o AL A AFel EYAACL. F, F
FHE oo, 24 3P, G Y W FEE AR, FBL2 9Y, e A 7
gl gl 2z xR

ZANE By 242 AIRYoJN AR Az o FY3, A7l AZR

33} xjolr} U= BB 2oz Muslr|e 3}

b

%
rO
r)v
o

7t 289 Fr FYHFE UE

1) SBEE
A7E Byo] XL AH2 A2E Jah] 2jRe] nju]2 AZRY2} rid Ao
7b ek AFRYPME ZF AU FVE BPME AAHAY, AFRPM =
ZSA] dotont Frlk RYME ZHHE F50] At FVIE 2y ZHH &
FAE2 & 38/ AE5o2A g3 Urh
- ARAE -, AR, F, S5 274A, 290
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- XA 2F, e, JREF mh R, a9 AFA, ke

- AdaA 2, B, owiF, A%, EntE, 20|, 3, e, £y, ¥BF
-3 A FAEL o, Bl EX

- 58 9 o8 ZAE: W, 9F A, 'l HA

S & 2:u8S wSE, 87, AR, @&

2) 4+25F @ A3l
2 myolds ARl A7IE HED 2 s4EuEe) BNV ATEE

wjEste ZYolRg, AR Az olF3t AAY FAle 2stA] Ut

3) FULE U SRR
A2EYI oA TSROl AR, B, AEA 5 JEES 5

Axrpgate] AR 35I| =t
L}. 2 X 8t4=(objective function)

AZRH opATIA 2 BAgEE ALY o, F daztelogf anjxtoe] TS
Zopspshe 2oz dystact

BEARSY Ags $2AFHN RN A ZAR(EE ol &3drt JedAs
(X9 22y 2] B2 Y v]8)= 1995~1997d9] HEAFH sHUEREELS
Agel FURe YA ZAARE o] &3, ATHE o8/ JlgAFT U &

2 AZ HIFAY A2 A2 2ARE dfAlstch

e, A7 2ge] Z¢ spEx|ddo] 23/ AFLE Wi AutelR E4& 18siA|
okot7] ol Mahule Fulgow FolM sttt

EA5t4e] Pej= FEYE 2 od 2845 Yt Barel niel 71 HE
g 4I5S ¥ FS udgy EFPLE YehtA "ok soie =& Uy A

= 2y} Fdsich
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metd Z7I=RPY FAYs 42 AFEYI FYsich
ch A2y

1) Exj=e}

Z7lE By MR Atievt Al o g vl 2}y wjiol Al AFAAE 271
o2 zstHenio), 39 UmAls AFRP FUsIch

Z7le By oA A AF3d ZAEY 43E asiich A3E d=d A
3 g AFRYo A FUsA FHEH Ak

2) 71el Ao A

eFY, AHE A Vet it BEH AGH S AFRY3} UYL YA F4H
och ©f, ' I8 =FAIRY A&l QlojME BIRPoA e de] T L 2
11, 12949 107 4% =5 E 72222 dPsigen, ol FIIE7t A d3Ee
vlgo] rhs A& UPshe= AeR E + Adrk

3) +3FYAY
7} AZEE BUY L VYT £58] Fo] Laslolo} sht, AFEYI} npzta|

4) B 91A ek bound constraints)

ERY ] A5G JEoR ¥ rYosy AP foUSE EYsIAR, whebA
AZRY3 oA Z ARE JHFo] JIEYE 7HH Y AR 7%l HBIESH
sto] 25 FHE AYshe Al S THAZc i, dxe] ot 53 AF
o} Qat F7o]l FegxA uehte S HeA LS 7IEYE 713 3] 80%2 3}
of a4 FUE e WA 2P

10) ZA71=2] A28 AEAAo] B XBEE F2 EFUI FUY A FE D PPy - &
ALy, A EAAYYANAY, |, 199, 12.).
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A3d #3432 4

1. 2 2

2 FAHRZ S

A 33 ol A

¥y F 387 & E§sta 2lrl.
Hoog JH37 o] 257 AHEEZOZ o] ESIgct EI E (6-2)0l4 BRe

ute} o] oi&AlEHoldRge] XY 2Eo| feAYRYN =
EHFHE T Aol7} Wk

AZ¢ ule} go| AIEY
Qb oA Balol iR

[ ¢S A FE43e =3

SA ol Anyol] XHFR] 2 2Fo] sAYRY =

< 3484 A5, Fre B
P& AN 54

& 7

FEAAY,

¥ 62 2 =¥zt &=
o - ZAAHES
7 @ AZAELoId 28 FETT FEET
2 2 2
33 [z e ywe wFwd [ aea, wea ]
ils 71%7:} ﬁs_’r R AR 7}‘%7551}%' 7k 4. . 240
Iy I s
& ez FHeix
giil s 7 7y
= . < . | 32 % o, 2R,
L I N e N R
AR ADEY AR AT AR AR
au | A7) -
Me AN AT AERE Aol AT AT | AR A AR
ZERgAs 23 B 2 | ligis 3R [ ipis 33 =0
o, % olE, Sol, B E oo, B ety
ohe ok ok
A [ o3} o}
HE AR AR ER S | aan gy g2A, N3N
5 ¢ 30 §1 %F U8 6L A | WS %8 D6 | ua we, i, a8
e e R
ujj uj uj
3 4+ =% St &%l
xc xs xe
43 27 3
HIRE RIS M
HIRE HIRE MR E
z  u[3A % ]
A 234 A
AL A A
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T AYEY AYe] F2EH0] HEAIEYo|ARF L] dxE HEE FHAE AY
e AR uistedl Ao seAYe] $FAAE 25 AFFELE A2
th o] oM 27) BY L Aolrt gl ARl sl Y A5Ee 1995dE
At Hl5-& ol §sto] =St £t ozt AFEP B = R oM Py
A2 VAR U3 FF Ao|r} ExfstH, o2 U3} AFAEER FRH tix
2217F A& el gith

2. 7129 AAA 9 AFA e nj2L

7t d3=29y

HA v Y (FERE) FlAYRY ] F3 2 2H(Base Solution)2} 1995 % 2Hd A
A A g Pakerg ulas] Bt

AFRYe] B¢ Azt FYA| 7t zlo]7} 10% o] o] Hi= AEFF £HL v
2 ZEE ohd xjo|E Bolx ot AAx} HFX| e xo|r} 10% o]l 2HEe
= ZAdo] 17124 713 25, thgo] Ay 27, 724 371, ¢ AE g FBo] 4,
5ol 671oln, F7I} AFI IAZ M W AL YelWrKE 6-3a, 3b, 3.

Mz 4, 313, ohy, 582E, u]89, §A, A, R4 52 AAX e
AR o] ey} 2 b, AJdALFo HKELS Axp & Aog el &
3] H]REL] F$ RE x| oA 20~30%2] 2jo]F Rolil glo] ABate] xjod Y uf
4 tie 471 ode e nichsich

F3A4E =¥2 B} 7AYo Anrd, Frlee F¢ B, 23, RS,
SAMLR, Bsol 5838, vSE, S, 4 T2 A4 Havh vex FE
S Az v AY Ao yejyrl st #4g ZTUY IERF, TS,
Q4718 AT AdALT, ARl Sol ¥, 58E, ¥SF, AR, FH4L 52
Aarziazt, b Uojx] 2482 ga3vbrt a3 AW Ao 2 Jelych 335X
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BT H FReulE, Ve, b @ HE A AL, A, R,
A, Ha T2 BaAdart, 3 % A5 A3t v ARd Aeg yepych
FREET HE ALY FER, IF, JlEkeANL, HFol, nhed A FAR
=, HSF, HIRE, S 52 BddFol, 3 wte] AES yatyorl ayd e
2 nichdct. AR F¥ 7lEEE, 2F, 7RER, VlEleAA4, 918 Ay
Aldal4, AREE ARt AU RF, nHe, 5838, S, A4 & ARash a9
o] A5 A7 v e Aes eyt Adzidse 4, Re, &R, A
Aaut W A2, v, Bgol, 2, ulsg MY FAXE, v SF, 4 TS P4
Zzol, 1 ute) HBE syl Weyd Ros AUl AAEE A 7]&t
&, 7R, AldALRF, A i, uE ¥ FAAE, 585, AMA T
< Az arh O FAE2 ST dadid e vckdct FAddsE 4,
Bel, Aldpet @ A9, ohsd AT FAAE, uES, NKE, AR 52 4
Heizh, I gt 252 Jatdsel v d JAeg APt AF=e F9 4,
7IeHEE, 7R, el SAIAE, v&E T2 B4a57E 2 o3y AR gazta

L=}
e
7} vl gd Zlo g veytch
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¥ 6-3a. THY X5Y ANMAX|QL SFHX| H|2(1995H 7|F)
el @ ha, ¥, W4

2 7 2 d 3 &
R max | 2R | BAA | x| 222 | Ba)a | aan [ 232 ] 6
(A) (B) (%) (A) (B) (%) (A) (B) (%)

2| 151306 | 151814 0.3 | 48439 | 46847 -3.3| 60147 | 58713 -2.4
Xel 169 135 | -19.9° 298 257 | -13.9° 82 89 9.1
71etE 10122 11411 12.7° | 14839 | 14604 -1.6 [ 11095 | 11123 0.3
a3 7505 7466 -0.5| 6910 | 7038 1.8 13748 | 13810 0.4
7heui 2174 2037 -6.3 847 804 -5.0 918 905 -1.4
MR 2340 2647 13.1° 646 657 1.7 433 582 |  34.4"
7! E}fﬂz 9268 9558 3.1 2682 | 2729 1.8 4262 | 4194 -1.8
Al ﬁ@f‘g 337 88| 152 72 67| -6.8 77| 383 1.6
Al "7 12 15 224" 46 . 50 8.7 164 151 -7.9
Al ;g_fi?g 8531 8622 11| 39| 29| -14.6 203 | 229 | -21.8"
71etAAd 2065 2227 7.8 976 940 -3.7 625 563 -9.9
Atz 1790 1880 5.0 464 460 -1.0 5219 | 4991 -4.4
uj 3142 3171 0.9 289 293 1.6 856 870 1.7
&0l 503 46 | -11.3° 361 342 -5.4 1082 1221 12.8°
2T 2772 3361 21,2" 81 89 9.7 4728 | 4048 | -14.4°
g 0 0 0.0 0 0 0.0 0 0 0.0
el 1578 1541 -2.4 681 712 4.5 1365 1468 7.6
Rl 21 19| -10.1° 5 5 -3.7 0 0 0.0
RN aew | soa|  -s2| 7| 746 14| mn3| 85| 143
5825 14386 13323 -7.4 | 8542 8497 -0.5 | 19921 | 20918 5.0
u]-S-9 | 254038 | 272367 7.2 | 159927 | 157758 -1.4 | 175334 | 185411 5.7
H| &= | 1857757 | 1298572 | -30.1" | 238467 | 310246 30.1% | 297047 | 386458 30.1%
A | 144320 | 139193 -3.6 | 21028 | 21901 4.1 | 34498 | 36788 6.6
ARREAl | 143415 | 143570 0.1 | 19245 | 18043 -6.2 | 16926 | 16277 -3.8
B2 | 240987 | 239166 -0.8 | 26267 | 26198 -0.3 | 2ms0 | 25752 -5.1

F 10 x & AARAY AP xpo]7}t 10~20% +=FUS 0]

20w & A4 Y2 Aol 7} 20% o} FUE 2o

- 123 -



H 6-3b Y 5

AR MR FHA] H]22(19954 2|F)

<] ¢ ha, F, w4
2 o 3 3
A5 uagxn | 234 eava | amx | 230 6ava | axgx | 238 B-2)a
(A) (B) (%) (A) (B) (%) (A) (8) (%)
| 170518 | 170927 0.2 | 158459 | 159268 0.5 | 201483 | 200064 0.7
e 339 | 277 | -18.3° | 11805 | 12049 2.1| 21653 | 21458 -0.9
serzz | 9808 | 9740 07| 8823 8194 -7.1| 390341 39534 0.5
22| e138| 8085 0.7| 1m3s2| n237| -1.0| 12576 [ 12583 0.1
steuix | 3024 | 3157 4.4 1911| 2090 9.4| 2929 3163 8.0
Hee 1786 | 1823 21| 3023| 2660 -12.0°| 3995| 3723 6.8
7l E};z 11599 | 11083 -4.5| 9027 | 8645 4.2 16623 | 1719 3.4
HATH | sm0 | ases 24| 2170 2080 | -4.2| 2098| 2866 4.4
A A=ty 1300 1464 12.6° 397 409 2.9 1175 1179 0.3
MERE L me | 16w 91| 1au1| 1054| -13.0°| 232 2521 8.6
71ELA A 1805 | 1833 1.5 886 | 811 -8.5| 4594 | 4812 4.7
x| ares | s199 8.6 910 | 93 2.9 200 | 209 4.6
vl 3357 | 3540 5.5 835 | 816| -23| 329 3179 -1.5
Bgol 1048 | 982 -6.3 s07 | 489| -3.5 559 | 541 -3.3
re 3567 | 3692 3.5 1030 980 | -10.1° 849 903 6.3
22 0 0 0.0 0 0 0.0 14 12| 164
ok 5035 | 5061 0.5 855 | 819 -4.2| 16922 | 17508 3.5
orz} q12| 385 -6.6 a4 | 479 0.9 716 | 7767 -0.1
HEA um | | a3z | a9 | 136 8.5| 3396| 3150 7.2
sg22 | 20813 21494 33| 15937 | 15677 | -1.6] 18508 | 19344 4.5
)99 | 402265 | 396477 -1.4 | 213420 | 219713 2.9 | 469412 | 427320 -9.0
u)RE | 1206634 | 843437 | -30.17 | 519247 | 675540 | 30.1" | 589380 | 766783 | 30.1"
s | 7521 | 72628 35| 78552 | 77400 | -1.5| 46884 | 49964 6.6
stz | 49410 | 49848 0.9 | 31465 | 32346 2.8 | 33547 | 34737 3.5
M4 | 84334 | 90466 7.3| 34304 | 32466 | -5.4| 35001 | 34770 3.1
Z1: » = AAXL} FAXY xlo] 7} 10~20% £2¢US ¢n|
2.+ = A HAA 2 Hol7h 20% ol HUE o]
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# 6-3c. TH SY MR YLxiet FHX H|22(1995H I|FE)

9l : ha, ¥, W4

okl A A
TE | | 232 G-a [ ama [ 232 G-a | A [ 220 ] @
(A) (B) (%) (A) (B) (%) (A) (B) (%)

4 | 141042 | 141408 0.3 | 124391 | 126742 1.9 143 145 1.7
Rl | 4322 4368 1.1 7098 { 7134 0.5 9 7 -18. 4"
Z1ebE | 19272 | 19089 -0.9 [ 16614 | 15959 -3.9 | 12382 | 12641 2.1
33| 23008 | 23114 0.5 4213 | 4118 -2.2 19 18 -6.1
7HSui3 | 1553 | 1315 -15.3' 2391 | 2276 -4.8 263 263 0.0
7H& 5 928 | 1082 16.6" 1104 | 1035 -6.2 269 315 17.1°
7 E}:Ez 9246 | 9788 5.9 9172 | 9059 -1.2 2602 | 2230 14,3
*"éﬁ;ﬁ 9000 | 8939 0.7 9953 | 10108 1.6 75 62| -17.3°
Al Adw7] 607 544 -10.3° 2479 | 23719 -4.0 21 11 -49.9"
* '_g_fﬂf; 20| 710 -1.4| 1527|1409 7.7 66 3% | -45.7"
71etA 4 1347 | 1280 -5.0 4415 | 4264 -3.4 235 218 -7.0
bz} | 34770 | 34483 -0.8 1965 | 1945 -1.0 0 0 0.0
v | 2241 | 2201 -1.8 1803 | 1680 -6.8 0 0 0.0
4ol | 5403 ] 5498 1.8 778 723 -7.1 0 0 0.0
25 [ 11447 | 11538 0.8 1096 | 1019 -7.0 0 0 0.0
Edge 0 ] 0.0 ] 0 0.0 | 23608 | 2359 0.0
vhe | 5213 4870 -6.6 6539 | 6283 -3.9 1448 | 1374 -5.1
3t | 2966 | 2992 0.9 3364 | 3372 0.2 799 798 -0.1
NREA| a2 | 2am 02| 3u6| 3555 32( 2823 2929 3.8
5835 | 23409 | 22801 -2.6 7696 | 7193 -6.5 1732 1696 -2.1
Hl&-% | 528175 | 529830 0.3 | 359339 | 374977 4.4| 32117 ] 30174 -6.1
& | 766191 | 942988 |  23.1° | 746648 | 925164 23.9" | 239808 | 311990 30.1*
%7 | 45392 | 48553 7.0 | 25785 | 25414 -1.4 3695 3575 -3.3
kA | 86901 | 86393 -0.6 | 46428 | 47494 2.3 5543 | 4174 | -24.7"
A2 | 56610 | 57845 2.2 43641 | 43555 -0.2 4273 | 3248 | -24.0"

F 10 x = ARG AFR Y 2lo]7t 10~20% 2L 2in|

0 = AAX 2 PR 2o} 20% o] ¥YUS 2nm]
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U 3= =28

1= AlEEE JEERe] AAY A YoM 7 AZ YA FHAE v
3) Bokch WA FIIEu ZAIEE E (6-4)¢ o] 57U A o2 FEsto] HE3}r)
E JItKE 6-5a,b,c,d,el,e2).

¥ 64 Folzo AY P&

I EETE
SHUSE | 9F, 43, ¥4, 1%, 9aF
Axsjerd | 2E w0
dRUsiH | £, P, 8, (L4, 3
SHUSH | FF, ¥, AF, old
o 2A, &%, g (HH), AF(FE, FE, ¢4,
*']‘é'q_ﬁ'.@. o ) L =3N | } -]1,} ShLb
B E(FFH), 1Y (T2, 3he)

F ()Y A2 ARRFoR A AFA el HUAA E4FIAS.

AA FHUSHA &3le 295 718, @9F OF A9 1~270 5] A
2ot HAHX| o] 10% 0]4Fe] zlo]§ Kol glon}, EHA|HS 47], AFAHL 670
ZpEol A 10% o]4e] AAHE el olch MRt x| qQd X} vFE 574 &
Fofl chsll 10% o]3e] xto]& Holx olrt. 53] mhe] F9 Al wut U e date]
olo] Fctigr zlo]l& vehfa glrh. didsidel st A|dF FH, =Y, ¢4
T2 3~47 A& oM 10% o] xlolE Holi gle W, §UAAH2 6/%E
53] =240t Egololla] ARt YA  AAE Hola givh. FEHUSH
2 F AF © 174 AFoAM 15% Fx2 Aol7l e A2 FHH NHH, o|H 6
7N, #F 570, B2 871 FFoA 10% o3 xlo]& Ro|i Ut A& AFAJL t}

£ dool vj3) driH ez HA R} HYA| R Aol E A= £7t W2 A= U}
Ehvta gleh R F= 12T, o9 U e S, O R 2 7, FH 8, AF
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A g2 97 ZEofA 10% o]ide] AALE Rolz glch 53] AlFe F9 Ald +9 d
Aol Azt 2 AolE Hola ol o= yelyich

3bE, A o2 A Hef glo] 4, Rel, 3%, Az, wf, v]&F, HISE, A
T2 AAA ot HPALL] A2} 10% oA Aoz iyt wbE Jhgws W R,
At 9 A2, Jgol Ex, JERsAX4L 52 W 2 Fell4 10% o] 32 2ol &

2
71V R 199598 $FZAE AYEs Bl FAFoE AnEd FHUSUR

[

BFTY ZF A, HISE, SA, AL, dAILL 1F, 5E&AE, HSE, 4 X
FE2 25, Adey 9 Hel, v, Ziets A4, 58348, HSE, Rd, HEES
A,

g, e AL, AL, RE, HISE, S, AL, GFES A ElRE,
28 AT vnjx] 25 Paks Hoiste Zlo] Yalld Reg Ueiyltt
Apeietde] ZEFLY] FPole JEleAAs W dF AdAL, Ex, HSE, 4

wckHch e AEIIe el A, R, At W R, dl, vKE, AE
A 2 9] P2 AFe] A3 dadld o2 oA,

B gl B¢ a3 gAY, Aagest 2oy A5 £ gt 2%
He Sl vlsl wWold i, £d3 e wjEde RAx, 3PS
FTYEN 2 Ueisich £40 F9 4, heS " 7, JlebealAl4, AldujR - 7o
B, s AT AR, S82E, AR 52 LS AL E ] &
5 gAte] Foivl vidAYd Reg wlch wbd HYA YL 4, ISR, Al
U A E ALY AL, Hgol, b ZAr2 Hristes tH 1 9o AEE 4
e &she Zlol "edld Ao yeldth

SHUFYA dojMe FFet GBA AL Gy AE47 Aoy ez g bl
ol WAL At Fo] Wadd 2AE,rt wWddd Hog, AFHL2 FAPEe)R e}

-
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EUHAY FF 2%, B AE AFF AL FdHd AEeI Yoo
RbE Rd, e, A% A A 9 4 2AESI) vy Aes Yeiy
th 2FAGoME 4, BT, ek A4, AAdulE - F - 35, AL nhe, ¥S
T, Ao e Folt did U] ZAEY] Qe Hrjsh= Zo] Walld AR
Uetsdct. AZHAGLS 2F, JhSF, JlEleAAL, AdulS - 7G5, v, 583
£, HISE, Ao A2 ZASshs Wi 3 ke AFe tisiA s BAEIHE fEs

= o] Wy Zlog Helr],
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6-5a. FI|= AlZY MM YLX[t FHX| H|ZA(1995H = 7|&E) SEBUHEA
the] : ha, &, W
7t = wF 3 F d A * A
2 & AM2R] [ SBR[ (B-A)/A | AAMA] | £32] | (B-A)/A | AA2R] | x| (B-A)/A | AAA] | 23X | (B-A)/A | AAA] | 2] | (B-A)/A
(A) (B) (%) (A) (B) (%) (A) (B) (%) (A) (B) (%) (A) (B) (%)
4 1910 [ 1902 -0.4| 2106 | 2114 0.4 | 2906 2923 0.6 4800 | 4924 2.6 | 6039 6044 0.1
B3 3 4 5.7 0 0 1 1 2.4 0 [) 1 1 5.6
71etzta 531 543 2.2 254 263 3.8 259 267 3.1 810 847 4.7 637 645 1.3
& 159 160 0.4 194 199 2.6 221 225 1.9 267 262 -1.8 347 341 -1.7
7hEu) 42 46 11.6° 111 122 9.9 116 127 9.0 197 224 13.7° 108 108 0.1
72 46 48 3.9 106 104 -1.8 84 84 0.5 146 156 7.0 135 151 | 12.0°
7 Eb e X2 & 39 38 -3.7 807 822 1.9 150 153 2.2 199 212 6.5 241 258 6.8
Al 4=+ 2t 9] 0 0 0.0 4 4 13.0° 0 0 0.0 11 15 26.5™ 10 5| -49.6"
A @““4"?"‘;’: 10 10 1.8 | 2437 2504 28| 132 142 7.7 16 19| 254" 63 771 213"
Z1EFA] A2 A 4 4 3.7 519 470 -9.5 48 48 1.7 15 15 3.5 41 45 7.7
A}z} 357 354 -0.6 24 24 -2.7 4 4 -0.6 14 14 2.7 115 118 1.9
vl 32 33 2.9 644 651 1.0 42 43 1.4 12 13 2.9 16 16 -0.1
&5} 5 5 8.8 14 14 5.8 0 0 0.0 0 0 0.0 1 1 7.0
33 128 120 -6.0 51 51 1.0 4 5 29.1" 6 8 31,0 110 131 19.5°
ok 36 37 4.0 45 45 0.8 26 26 0.4 8 8 7.8 30 31 2.7
7IEHE A2l A 24 23 -5.3 214 172 | -19.8° 53 62 17.0° 22 28 26.5" 81 78 -3.9
5835 100 100 0.0 82 80 -1.6 107 110 3.0 731 718 -1.7 460 441 -4.0
H)] ]9 | 7506 | 7887 5.1 11130 | 11178 0.4 8983 9021 0.4 4851 5162 6.4 11170 | 11715 4.9
U] S E | 12710 | 12623 -0.7 | 42930 | 42754 -0.4 | 152400 | 151874 -0.3 | 64030 | 57610 [ -10.0" | 162600 | 155988 -4,1
< A 5992 5826 -2.8 | 3024 | 3139 3.8 4378 4017 -8,3| 8759 | 959 9,6 | 10210 | 10576 3.6
ARHA] 690 722 4.6 | 6246 | 6585 5.4 [ 18030 | 19031 5.5| 5830 | 6192 6.2 | 23220 | 24393 5.1
AA | 4243 4064 -4.2 | 17480 | 16898 -3.3 | 13480 | 12594 -6.6 | 9027 | 8791 -2.6 | 16010 | 15433 -3.6

Z

11 % & AAAIS AR o)}
2: 85 &AM AN 2lo]7} 20% o] AAF o]

10~20% 42L& 5]
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H 6-5b. ZFI|T Al2Y ARNAMALX|IQ RHX| H|Z(1995HE J|E) : A{Rs{oHA
49 : ha F, WF
z = i &
% 5 INETEY 23 (B-A)/A N 232 (B-A)/A
(A) (B) (%) (A) (B) (%)
N 7843 7786 -0.7 10450 10421 -0.3
e 0 0 0.0 1 1 -1.5
71Eepd 153 127 -17.1° 470 477 1.4
ks 243 237 -2.4 383 386 0.9
7HSul & 63 63 -1.1 128 137 6.5
W T 78 74 -5.4 156 157 0.7
7 Ebe 2] 2l A& 87 120 37.9" 320 330 3.3
Ald gt 29 0 0 0.0 16 3 -83.2"
Al e oAb 153 155 0.9 168 214 27.5"
C ZIERA ML 14 13 -3.3 84 85 1.0
Apz4 37 36 -4.4 72 73 1.2
uf 77 77 -0.6 24 24 -0.4
%ol 6 5 -8.4 2 3 10.2°
Zx 444 458 3.2 23 28 22.6"
uhs 62 54 -12.6' 76 77 2.2
71 EFE A2l A 42 40 -4.6 92 107 16.3°
5£3E 90 79 -12.%" 404 410 1.5
H) & 7799 7661 -1.8 11220 11880 5.9
vl {-E 82790 83910 1.4 148200 146198 -1.4
27 5573 5518 -1.0 12890 13342 3.5
AFEHA) 4420 4819 . 9.0 6471 6857 6.0
AL 4898 4278 -12.6 17150 15922 -7.2
F 11 s 2= AAXY HPR|Y 2o} 10~208 +EUE 20]

2: a2

rr o

A X2} AR 2] Alo]7} 20% ol U &u



H 6-5c. FI|= Al2Y AAYLR|et FHR| 6|2(1995H S J|F) - LEASHA
©9 : ha ¥, 4%
T & & 4 £ <l EA 3 4
3 5 AAA | SFX] | (B-A)/A | AMA] [ M) [ (B-A)/A| AR [ 2AA [ (B-A)/A| AMRA [ 2FR] [ (B-A)/A | AAHX | B2 [ (B-A)/A
(A) (B) (%) (4) (B) (%) (A) (B) (%) (A) (B) (%) (A) (B) (%)
4 1642 1611 -1.9 | 11520 [ 11694 1.5 6839 6700 -2.0] 16850 | 17148 1.8 | 18880 | 18840 -0.2
CX]] 1 1 6.0 3 3 0.1 0 0 0.0 31 29 -3.3 14 14 2.2
b 110 114 3.4 455 445 -2.1 498 505 1.4 368 342 -7.0 851 812 -4.6
I 58 58 0.1 580 563 -2.8 382 381 -0.1 330 317 -3.8 933 938 0.5
-3 S 22 22 -0.6 115 11 -2.6 94 81 | -13.6° 152 120 | -21.2" 311 285 -8.3
Hnegs 23 22 -4.2 109 141 | 28.9" 99 91 -8.2 142 197 | 38.6" 357 355 -0.7
7)Ebe x| A A 67 58 | -14.4" 233 227 -2.5 227 177 | -22.3" 412 404 -2.0 893 840 -6.0
. AjAd 4=}t 20 e) 0 0 0.0 17 17 0.6 5 6 18.4° 48 43| -10.5 77 30| -61.3"
— Al duf e oAb 133 131 -1.5 56 64 13.1° 529 472 | -10.8' 384 400 4.0 196 225 14,6
= ZIERAl A 2 A 18 20 13.5° 114 115 0.4 108 112 4.0 199 201 1.0 145 154 5.9
! Atz 5 5 -4.2 169 154 -9.1 23 21 -7.6 96 93 -3.0 64 59 -7.2
vl 8 9 1.3 784 790 0.7 23 23 -1.4 686 677 -1.3 192 185 -3.9
&0} 3 3| -26.1" 40 41 1.8 14 9] -31.1% 7 7 3.3 87 75| -13.4°
EX3 30 29 -5.1 706 695 -1.5 18 17 -8.2 30 30 -1.1 354 333 -5.8
nhg 16 18 10.1° 97 97 0.5 111 117 5.7 130 125 -4.2 198 198 0.1
71 eHE Al 4 27 31 13.2° 39 47| 211" 105 109 3.6 51 50 -3.1 128 128 0.0
S8 25 24 -3.5 731 710 -2.8 252 241 -4.7 280 264 -5.6 755 762 0.9
U] % 1684 1703 1.1 | 46970 [ 45709 -2.7 9829 9616 -2.2 9306 9806 -1.0 | 33810 | 33596 -0.6
H]-8-& | 10570 | 11595 9.7 | 151700 | 158424 4.4 | 250900 | 263264 4.9 | 82050 | 75614 -7.8 | 117600 |125897 7.1
%7 891 898 0.8 8698 | 8588 -1.3 | 18500 | 18257 -1.3 [ 7669 7628 -0.5 | 10880 | 10833 -0.4
AbghA 178 169 -5.1 | 10850 | 8980 | -17.2°| 5955 | 5238 | -12.0°| 7879 7029 | -10.8" | 10790 | 11549 7.0
A4 | 2213 2318 4.7 14210 | 15131 6.5] 7990 | 8662 8.4 | 23260 | 25372 9.1 | 37280 | 37897 1.7

-3

T 3

o
g

2ju|

1 < AAA L AR 2ol7} 10~20% +EUE on]
2: s & AR} HYA]e xlo]7} 20% o]
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B 6-5d TS Al2Y ANAAIX|QF HFHX HIZI(1995HE 7|E) : EHURA
@9 : ha F, ¥WF
% = & = q = N
3 &5 AM2A | AFA | B-A/A | AAA | A | (B-A)/A | AAA | RBA | (B-A)A | AR | AN | (B-A)A
{A) {B) (%) (A) (B) (%) (4) (B) {x) (a) (B) (%)

2 2137 2100 -1.7 6369 5943 8.7 11110 11084 -0.2 10450 10624 1.7

Be 0 0 0.0 2 2 7.7 2 2 7.6 0 0 0.0
Z1Eerar s 307 276 -10.1° 877 928 5.9 1362 1417 4.1 825 561 -10.3"
ey 247 253 2.6 505 517 2.4 584 586 0.4 623 617 -0.9

7l 4 59 52 -12,4° 74 87 16.9° 121 120 -0.2 75 59| -22.5"
prrX-1 60 58 -3.9 95 72| -24.2" 138 152 9.3 83 66| -20.8"
ZIEhm 2] a) & 68 71 4.2 201 216 7.9 397 389 -2.0 263 228 -13.4°
Al gt H e 1 2 32.5" 18 19 10.0° 102 117 15,3 15 5| -65.8"
A e B} B 156 158 1.5 165 186 12.4' 65 61 -6.4 110 108 -2.0
7IERA A A & 72 70 -3,2 39 39 -1.4 73 67 -8.8 73 73 -0.1
Az} 10 10 -6.4 88 90 1.5 223 211 -5.4 468 451 -3.6

1] 23 23 0.0 84 1.7 106 105 -0.8 155 153 -1.0

o} 7 6 -5.7 11 13 10.8° 31 33 6.5 235 246 4.7

2E 10 10 0.7 5 6 25.9" 7 7 3.2 45 44 -1.8

ol 40 43 7.0 117 118 1.1 147 152 3.3 98 94 -4.2

Z1EHs Al 4 32 24| -28.2" 59 51 13,4 137 126 -7.9 64 65 1.3
2T 133 133 0.0 436 489 12.3° 1513 1527 0.9 1463 1468 0.0

8] 8- 5501 5379 -2.2 23150 23147 0.0 11460 11446 -0.1 12260 12252 -0.1
HIR-E 19280 18902 -2.0 46000 42698 7.2 35820 98042 2.3 177000 166433 -6.0

7] 1160 1164 0.3 11710 11739 0.2 9891 9880 -0.1 14040 13075 -6.9

AR 6216 5816 -6, 4 1858 1859 0.1 4906 4536 -7.6 12010 10984 -8.5

Ha 2844 3201 12,6 6454 6200 -3.9 10860 10485 -3.4 18720 20719 10.7°

z 1

3 = AARle} AR 2lo]7} 10~20% +EUE 2]

20 o £ A2 AP Y Ape]7} 20% o] AU E o]
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E 6-5el V= AlZ2Y ANYLUX[et FHX| H|2(1995HE J[E)

P AMSAU™AQ)

¥ : ha,

C‘_‘ﬂi/\

T, T
Iz % 2 ox 4 ¢ Al E
3 5 Al 2] 23 (B-A)/A | A=A 232 (B-A)/A | A=A 232 (B-A)/A A A 2] 232 (B-A)/A
(A) (B) (%) (A) (B) (%) (A) (B) (%) (A) (B) (%)
4 3565 3553 -0.3 746 746 -0.1 280 275 -1.9 3719 3738 0.5
X 1 1 1.9 0 0 0.0 0 0 0.0 0 0 0.0
Jletzt= 124 124 0.0 16 11 -30.4" 81 89 9.2 254 244 -3.9
a5 125 130 4.0 13 13 2.2 40 40 0.3 185 192 3.8
7hg a3 67 68 1.6 11 12 9.9 17 18 6.4 76 96 25.9"
=) 71 31 -56.2% 10 12 11.0° 15 14 -9.5 72 48 -33.6™
7] Eb e x) 2] A 217 204 -5.7 45 60 33.7" 110 11 0.3 191 264 37.7"
Al b 2H9) 1 2 34.6" 0 0 0.0 0 0 0.0 5 63 { 1133.0™
Al AU e e Al 1791 1611 -10.0° 14} 145 2.8 184 199 8.1 306 327 6.6
Z1EFAl A A & 256 269 5.0 15 14 -1.2 59 41 -30.0™ 61 100 62.3"
A}z} 3 2 -2.8 0 0 0.0 1 1 -5.1 1 57 | 4333.7"
Ll | 52 54 5.5 3 3 -0.7 13 13 2.5 8 9 5.7
H¢ol 1 1 12.4° 8 5 -35.9" 1 1 -15.9° 13 11 -10.1°
FX3 4 5 31.3" 14 16 10,3 4 4 -0.4 547 541 -1.1
s 32 k)| -5.3 5 4 -21.2" 5 5 12.6° 57 54 -5.5
71ERE A 2 4 130 153 17.5° 3 3 2.1 27 28 1.3 46 52 13.0°
583F 37 42 12.5° 4 4 -8.8 19 20 5.7 78 87 12,3
o) 8- 3773 3762 -0.3 427 416 -2.7 314 313 -0.2 9107 9186 0.9
v K& 71310 74634 4.7 4975 5022 1.0 618 666 7.7 24620 26045 5.8
A 2429 2509 3.3 40 39 -1.5 939 941 0.2 325 325 0.1
AVHA 3677 3834 4.3 15 13 -13.4° 9 8 -12.1° 238 226 -5.2
AA 6245 5665 -9.3 629 535 -14.9° 490 435 -11.1° 11830 10800 -8.7

F 1 s & AR A2 2|7} 10~208 £2U g Yu]
2: #s & AL HAAL A7} 20w ol UG 2lu]



H 652 FJ|T Al2Y ARAMAX|Q 2K HZ2(1995HE J[=) : ASAHAQ2)
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7 15}3:} 56| -20.8| -50.9 21| 273 -23.3| 3.7
=gxnz|  -19.5| -28.6 2.7 16.1 90| -125| -17.0
wgo | -13.8| -13.8| -13.2 93| -107| -13.3| -11.7
w&=| -36.7| -34.6| -37.0| -26.8| -30.4| -30.6| -32.8
<7 33.0 39.3 87| 683 41.3 34.9 49.8
Areh 17.9 21.6 28.8 33.3 23.2 16.8 24.0
24| -150| -12.6] -13.1| -100| -10.5| -10.9{° -12.1
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I 6-10b. A NEY F5L=E - Alug1
el %
s FEUSY

&
Fd | Hd | &Y | BY | B4 F 33 F | oA
&1 -17.0| -15.8 | -17.3| -15.6 | -16.6 | -17.8| -19.0| -14.8| -16.4
el | -20.0} -41.0 -50.2 | -43.6 -| -34.5 59.7 -
7lepzt=z | -38.9| -25.8| -57. -35.5 | -40.0| -42.5| -33.6 -48.4| -34.5
23| 51| -40]| -L -13.9( -3.9 -3.4 -8.0| -150] -5.1
7hguR3 | -41.8 | -12.0| -4. -0.6 | -3.1 9.5| -53.7| -43.3| -16.0
7Me | -44.3| -16.4| -20. -23.0 | -34.7 2.1 -55.4| -54.6| -34.3
715}:&2 11.4| -28.8| 13.2| -40.7| -226| -17.1] - 46| 1.4
*'%23 -| 216.2| 660.7| 993.1 |1205.5| 284.8| 398. 105.2 | 3745.1
f]fg: 88.9| 26.3| ss.2| -1.1] 129 185| 13.3| -23.3| -14.3
7l E}:E 22.8| 10.2| s2. 2.21 107| 286| 20.1| 26.7| 20.8
Azt 4.1 -6.5 | 10, -2.7| -0.5 6.9 4.3 5.5 8.3
v | 17.2 6.1 37. 15.2 | 12.7 33.1 20.4 22.0| 24.3
%o} 0.9 -8.1]| 27. -25.3| -7.1 12.6 4.5 30.4| 29.2
®XT | 9.5| 53.4| 578. -39.9| 85.5| 240.4| 2061.7 | 1672.2 | 146.2
vhs | -24.5| -23.8| -14. -26.5| -24.0| -18.3| -24. 1.3| -13.8
7]5}311 19.2| -22.8] 37.1| -26.0| -11.7| -4.8| 13, 80.3| 8.7
5&3& 0.4 -18.4| -45. -18.8 3.6 -7.3| -15.5 9.6 10.9
&9 | -11.0| -10.6 | -9. -11.6 | -10.6 -5.6 | -13.5| -14.4| -11.0
v-&&= | -36.9| -30.3{ -38. -27.0| -33.8| -29.0| -25.8| -39.8| -36.4
LA | 43.4| 37.9| 49 41,2 41.0 43.9 41.4 36.9| 55.8
A | 24.2| 14.9| 38, 18.6 | 22.3 30.5 22.6 13.1]| 220
A4 | -11.9| -12.0| -11.3| -12.1| -10.7| -11.8| -12.8| -16.9| -12.9
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H 6-10c. AlZY X854 FZUS : A1
el %
BRIk E
=
3% 22 i k3 Qe o g R R
23] -19.8 -16.9 -17.9 -16.3 -16.0 -14.7 -17.8
B3 -62.3 - - - - - -
7]}tz -64.7 -27.2 -43.0 -22.1 -51.0 -28.9 -34.9
o8 -29.9 -16.8 -19.5 -19.2 -3.0 -7.1 -11.5

7h-Euf 3 -52.8 -42.1 -53.0 50. 4 -61.0 -18.8 -17.0
g 0= -66.2 -43.0 -55.0 159.0 -60.6 -50.5 -16.2

7} el R}

-22.8 -36.6 6.2 -53.0 9.8 12.6 -5.8
24
AjAd gt
-42.2 - - 171.9 - - 256.6
+39
Al du S
R 37.3 14.6 31.0 9.4 40.1 50,5 16.3
71EbAl A
-12.7 32.0 -0.9 15.5 17.1 20.9 -4.1

PYPS
Abz} -7.1 - -2.8 84.5 -0.1 0.0 -0.6
v 1.4 19.7 14.8 9.9 18.6 33.7 13.8
4o} -46.1 -1.0 -23.3 1.6 - -74.9 -10.9
2E 1564.0 67.8 123.6 15.6 125.4 102.4 166.2
uls -42.8 -16.4 -31.6 -8.2 -17.0 -8.5 -29.4

ZiE
IEFe A 54,9 -1.9 -29.5 195.6 -53.8 -19.2 -44.6

2}]_&«_

A R -49.8 7.5 -35.1 -18.5 -1.8 29.5 -5.7
Hj &2 -14.8 -10.7 -11.6 -13.6 -12.8 -10.4 -11.6
H-SE -40,0 -29.9 -37.7 -32.8 -38.2 -34.4 -35.6

A 40.8 40. 4 42.4 34.0 6.7 45.5 40.3
At 27.4 10.6 13.5 12.2 19.1 12.7 25.0
Aa -14.9 -8.8 -10.9 -13.1 -10.7 -11.0 -11,5
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¥ 6-11a. Al2Y x5d gz S22 @ Alu2l 1
che] @ %
- FEUSH Aot
= 7+ dgF | @F dx =2 2 | 7
2 -1. -1.7 -1.8 -1.5 -1.6 -1.4 -1.7
Be -1. - -5.5 - -8.5 - -7.4
7)E}Z
letat -3.6 -3.1 -4.6 -3.4 -4.2 -3.0 -4.7
.@l.
- -1.3 -1.4 -0.3 -0.5 -0.4 -0.9 -0.9
7}
Hei -5.0 -2.6 -3.7 2.7 1.7 45| -08
;1'5.
A= -5.1 -2.9 -4.9 -3.2 0.6 -4.5 -0.8
7€l
-1.6 0.4 -1.3 -2.1 -4.9 -3.6 -1.5
=] 2f A
Al d 4
upex9) - 14.5 - 16.0 54.5 -1 189.0
Al duy
2,5, 6.6 0.7 3.1 6.3 2.8 8.9 2.7
&3
71E}A|
3.5 -0.2 1.8 2.1 -0.3 0.8 -0.1
A4
b2} 0.4 0.0 0.2 0. 0.3 -0.3 0.4
uj 0.7 0.7 1.7 1.7 0.6 0.4 0.8
H4o} 1.4 -1.8 - - 0.4 -0.7 -0.4
e 2.6 2.7 29.2 23.8 4.9 1.8 11.1
nHs -2.4 -2.6 -3.0 -2.1 -3.2 -1.7 -2.5
7Z|€
lebs: 4.0 -1.7 -3.2 1.1 -2.3 -2.1 -1.9
A2 4
L= .3
?%j -1.6 -2.3 0.4 1.5 -0.6 1.0 | -1.1
=
H]-&-<$ -1.2 -1.2 -1.2 -0.8 -0.9 -1.2 -1.0
H]-&-E -3.2 -3.0 -3.2 -2.3 -2.6 -2.7 -2.8
27 2.4 2.8 3.4 4.5 2.9 2.5 3.4
AtgHA 1.4 1.7 2.1 2.4 1.8 1.3 1.8
A4 -1.3 -1.1 -1.1 -0.8 -0.9 -0.9 -1.0
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E 6-11b. AlZE A=Y g3 SEES : A1
el %
pag i B Sdusd
.
+ Nl 221 By | Ay 33 | 3% AqF | oA
S 5 -1.4| -1s| -1.4] -1.5{ -1.6| -1.7| -1.3]| -1.4
33 -1.31 -3.7 -1 -45] -4.3 - -2.8 4.2 -
ZIE}R=2 -3.8 -2.4 -5.5 -3.2 -4.1 -4.5 -3.2 -5.1 -3.3
33| -0.2{ -0.2 0.2 -1.0| -0.1 00| -0.5| -1.1 -0.2
7hgu ! -39 0.9} -0.3 61| -0.2 0.9 -5.1 -4.4 -1.3
AR 4.0 -1.2 -1.1 -1.1 -3.1 0.5 -5.1 -5,7 -2.8
7 Eb 2]
0.7 -2.4 2.1 -3.7] -1.9| -0.5] -0.3 1.3 1.1
A
A}d 4t
R -1 10.9{ 204} 2.1} 28.2| 13.0| 16.1 6.3 140.6
Al e 3
Y 6.3 2.9 3.9 2.3 2.5 1.6 1.2] -1.3] -0.1
71efAl A
1.9 1.0 3.9 0.5 1.0 2.4 2.0 2.4 2.0
A
Abz} 0.4 -0.5 0.9 -0.1 0.0 0.6 0.4 0.5 0.7
] 1.5 0.6 3.2 1.3 1.1 2.9 1.9 1.8 2.1
B0} 0.3| -0.6 23| -1.7] -0.4 1.2 0.7 2.4 2.3
rs 5.9 3.7 19.3 2.3 5.4 11.3| 30.9] 28.5 8.0
ks | -2.21 -2.2 -1.1 2.1 -2.2 -1.6 -2.2 0.2 -1.1
Z|E
Iebs A -1.1 -1.8 3.0f -2.0f -0.9 -0.4 1.2 5.3 0.8
L P
5435 0.5| -1.4 -3.6| -1.3 0.5 -0.5 -0.9 0.9 0.9
¥&¢| -1.0| -09; -0.8f -10] -0.9) -0.5| -1.2] ~-1.3 -1.0
H&=| -3.2| -2.6 -3.3 2.4 -2.9 -2.5 -2.3 -3.5 -3.1
A 3.1 2.7 3.4 2.9 2.9 3.1 2.9 2.7 3.8
Kbz 1.8 1.2 2.8 1.5 1.7 2.3 1.7 1.1 1.7
HAx! -1.0 -10| -09{ -1.1| -09| -10{ -1.1 -1.5 -1.1
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¥ 6-11c. AlZYE AxY dfgg sLE(Alug(21)
chel:%
AgUddHd
&

3¢ | oA | A | A% | ew | g% | 93y

2 -1.8 -1.5 -1.6 -1.4 -1.4 -1.3 -1.6

He -4.0 - - - - - -
71Eb b -6.7 -2.3 -3.9 -2.0 -4.9 -2.5 -3.2
a3 -2.6 -1.3 -1.5 -1.6 -0.5 -0.3 -0.7
A0 B -3.0 -4.2 -5.0 4.8 -6.0 -1.4 -1.2
eR -4.6 -4.1 -5.1 10.6 -5.8 -4.3 -1.1

71et e 2|

Mk -0.9 -1.3 0.8 -2.7 2.1 1.2 -0.3
*I)é;::: 0.4 - - 48.1 - - 14.0
*Eg: 3.4 1.3 2.9 0.9 3.2 4.0 1.8
715}:]::%_ -0.8 2.5 0.0 1.5 1.4 1.7 0.1
Abz} -0.5 - -0.2 6.9 0.0 0.0 0.0

uj 0.4 1.7 1.4 0.9 1.8 2.7 1.2

H ol -3.4 0.1 -1.3 0.2 - -7.1 -0.5
xE 30.5 4.8 7.3 1.2 7.2 6.6 9.0
ks -4.0 -1.2 -2.7 -0.7 -1.2 -0.5 -2.7
715:!5;2 4.5 1.9 -1.7 9.9 -4.2 -0.8 -2.4
S&3tE -4.6 0.8 -2.6 -1.5 0.3 2.7 -0.2
u] &% -1.3 -0.9 -1.0 -1.2 -1.1 -0.9 -1.0
NE-N3 -3.8 -2.6 -3.3 -2.9 -3.4 -3.0 -3.1
2 2.9 2.9 3.0 2.5 0.5 3.2 2.9
AHHA 2.0 0.9 1.1 1.0 1.5 1.0 1.9
AL -1.3 -0.7 -0.9 -1.1 -0.9 -0.9 -1.0
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Auigle 20 4% AYIIL F 3FHE A dBIESHES E (6-12a,bc) X E
(6-13a,b,c)ollq Hi= ufe} gl

A ALl 1o wis] Az BF 4 Pugago] yopzioy, Aan|go] 2 &
A tha %}017} oo} 1, B, ¥F, LIEF. T ©2E UEthlth
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APdulE - B A3 o blgo] € A9 ede Al 13 goked, Aizda
7t 3o A9E BE, @Y Qo8 rid xolF Reola glrh

EY AUl 1oME BE AdolA uf JaFsvt ey Aeg FHHHA,
AutElR 20 E 29, e AY2 Aagart 235 E 2o yehydch Al F
& Azl 104 2] izt 2jdol dgo] HE T FFAHo] FIHE AL L}
Elgton], Xx= A2l 13} opaivirz FejR]ont gaiziart 4oy Aoz £
alct.

rg to
o¥
il
d
F{[Z
¥
flo
>
L
Al
o
Lo
ot
e
3]_:’
2
o
L
oX
>
2 o

r
o
¥
)
lo
ku
A
o
)
°
N
£
1
pacd
=2

- 155 -



¥ 6-12a. Alzd 354 Z3US : AU 2
E}o
F5USH A H-sherd
&
7+3 i dF a2 A X nhE
2} -23.5 -24.6 -25.5 -22.1 -23.6 -21.2 -24.5
Ba -30.9 - -64.9 - -64.3 - -57.3
71 erzt= -30.9 -35.3 -44 .4 -31.1 -38.1 -28.7 -42.1
3 -9.4 -3.8 52.7 23.6 22.6 -4.0 16. 4
rda-n) - -42.5 7.5 -21.2 -4.5 4.9 -40.8 19.2
p A -41.1 -2.7 -36.7 -10.9 28.0 -38.8 21.3
71 €f2eX]
4.4 18.0 3.7 -14.9 -46.9 -20.0 -5.8
2 4
Al Af 2~
12t - -19.7 - 500.2 | 5213.7 - | 13684.1
+39]
A duf 3
Bogn 92.3 17.7 3.1 51.8 22.3 160.0 43.4
71epx] 4
68.1 -26.5 28.2 33.0 -12.1 11.1 -11.7
PV
ALz} 3.8 -5.1 -1.5 2.9 0.3 -3.6 2.5
uj 5.7 5.0 18.7 20.2 4.7 5.3 7.4
Ho} 11.1 -39.0 - - -18.6 -8.7 -14.8
xS 30.4 44.6 896.1 731.3 61.0 22.6 225.6
ohs -29.7 -39.3 -36.3 -27.0 -35.7 -18.8 -31.7
71 EFEA
1eFeA 54.1 -32.8 -38.7 -7.5 -32.0 -21.4 -40.0
g2
rgzg -22.7 -27.3 -8.1 9.0 -1.7 -15.6 -25.4
u} 8- -10.5 -9.0 -8.4 -5.2 -7.0 -9.2 -7.9
o] {-= -35.8 -33.4 -35.9 -26.0 -29.8 -29.9 -32.0
=7 33.0 42.3 51.5 72.9 43.6 36.3 49.0
AtghA 18.2 25.3 31.7 35.1 26.9 17.0 24.8
AL -14.3 -10.5 -11.2 -8.7 -9.9 -10.1 -11.0
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¥ 6-12b. A|FY NS5Y FEFUS : Al 2
chef: %
b ik B Edusd
=
T4 | o | &9 | WY | Y + aF qF ol
% -225| -20.8} -22.6| -21.0| -21.8} -23.5! -24.4] -22.0} -21.9
Bal| -43.9§ -40.5 -] -56.41 -41.9 -1 -55.4 - -
Zebd=2 | -37.91 -20.9) -52.81 -32.6| -34.7| -43.0! -30.5! -31.1} -30.7
I3 47.2 56| 59.8] 13.7| 15.5 32.2 38.4 16.9| 16.9
Zhgufx | -17.2| -7.01 10.3] 16.4| -3.8 58] -31.2 -7.81 -7.6
ke | -22.9| -8.1 2.8 1.8} -32.2 14.8] -34.4| -17.7| -17.5
7] ebex]
224 -17.4| 94.2] -49.4) -3.3 49.1 26.3 61.5| 61.9
24
A k- ]
]'%;z;; -1 303.9| 601.3]1027.5| 853.8| 336.8| 464.0 | 3240.8 | 3248.9
A )
‘fi = 103.6 | 13.7| 24.5] -40.7] 115.3 26.6 -5.7 29.9| 29.0
+ B At
71}
15,31 141} 71.2 2.0{ -8.0 25.2 24.6 40.8| 41.5
g4
Abzt 03! -57{ 102| -50| -1.6 4.4 1.4 6.4 6.4
wil 14.0 7.91 33.9] 158 13.7 18.9 20.2 24.5| 24.5
HBol| 591 -58| 27.51 -29.6] -11.4 0.6 -8.2 31.9 31.9
X% | 76.4| 53.4| 427.8) -29.2| 85.6| 106.3| 1396.2| 136.3| 135.0
ol | -32.7| -22.41 -18.5| -30.6| -24.21 -25.21 -28.5! -13.6} -13.8
iy
TeFs A -36.3] -12.8| 30.3| -34.5| -84 0.8 -4.1 28.0| 23.9
A
sozx21 82| -21.2| -37.4] -13.2| -0.3 -9.7{ -18.2 -1.8 -1.6
sl&e! -7.4] -69! -39, -7.6] -7.4 -2.7 -8.9 -7.71 -1.%
H|{= | -36.4| -29.7| -37.1| -26.6| -33.8| -28.6| -25.3{ -35.5| -35.5
&7 | 44.5] 39.1) 52.4| 42.6| 40.8 46.4 43.9 58.8| 58.7
abebAl | 20,21 15.0] 40.4] 18.2] 18.3 30.8 22.6 17.61 17.4
Al -12.0| -10.9) -8.2| -10.8) -11.0f -11.1] -11.3} -12.6} -12.6
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2 6-12c. AlZY =H5Y FEEZUS : AU 2
chel %
A
T8
Y 2 A A& qtof 28 LR
4t -25.7 -22.8 -25.0 -21.7 -21.4 -20.5 -23.6
LR -56.8 - - - - - -
ZIEb3 = -67.9 -32.9 -49.3 -21.1 -45,7 -29.0 -33.0
1P -23.2 1.9 -22.6 -11.7 34.4 20.1 -4.3
7}Suf 3 -16.1 -9.9 -33.4 86.7 -41.6 1.6 30.3
xR -37.5 -11.9 -36.1 164. 4 -45.4 -30.4 21.4
71 ER ]
73.9 5.0 36.0 -17.9 129.1 62.6 32.4
FU PN
Al 4t
Py -70.6 - - 238.0 - - 70.6
Alady
Lé b 55.7 21.6 63.4 5.3 60.8 100.7° 38.8
R
PR ]
-42.0 19.7 -17.0 41.0 -10.7 -12.8 -27.4
2 A
Ab -16.8 - -9.4 42.7 10.4 0.0 -3.5
uj -18.0 7.1 -5.8 9.0 16.3 18.1 g.1
4o} -65.9 -21.8 -50.7 -2.6 - -97.3 -35.8
e 43.5 47.9 28.1 14.3 120.0 47.2 155.9
uh -55.9 -31.6 -46.7 -15.5 -14.8 -21.2 -32.9
VAR
TersA -78.7 -14. 4 -46.6 180.6 -73.3 -24.6 -57.7
PV
5828 -71.8 11.1 -62.8 -19.0 3.5 3.9 -14.7
H} 8- -12.9 -7.1 -13.0 -9.9 -8.7 -8.9 -8.5
&&= -41.2 -28.9 -40.2 -32.1 -37.4 -35.5 -34.9
A 38.5 41.9 35.0 35.1 7.4 43.9 41.7
AbgtA 15.7 8.7 1.3 12.8 18.3 6.6 23.0
HA -19.5 -8.2 -17.4 -12.3 -9.4 -14.0 -11.3
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H# 6-13a. AlzY XHSY Ag3 FAUS : AUz 2
el %
FEUSH Aoty
I
718 oy *F A N nx npF
£ -2.1 -2.3 -2.3 -2.0 -2.2 -1.9 -2.3
Ha -2.4 - -6.7 - -7.2 - -5.8
Zletd = -3.0 -3.2 -4.2 -2.9 -3.8 -2.7 -4.3
a2 -0.6 -0.1 4.0 2.1 2.1 -0.1 1.5
7Hgu 3 -4.3 1.9 -0.6 0.0 3.6 -4.0 2.2
N1 -3.9 1.2 -1.7 -0.2 2.4 -3.5 2.3
ARARY
1.4 1.5 0.5 -0.7 -3.7 0.5 -0.1
PPN
Al A] Z=n
1 - 2.5 - 17.4 56.9 | 4339
+32k9]
Al duj 3
(Boara 7.0 1.5 0.9 6.0 3.6 10.2 5.5
ZIEFA] A
JetA A 5.3 -1.9 2.5 2.9 -0.3 1.1 -0.3
E S .
Az} 0.3 -0.4 -0.1 0.3 0.1 -0.3 0.2
vl 0.7 0.5 1.8 1.7 0.5 0.5 0.8
Hgol 1.1 -2.9 - - -1.1 -0,7 -0.8
X% 2.3 3.6 25.0 21.4 4.5 1.7 11.4
s -2.8 -3.7 -3.5 -2.5 -3.5 -1.7 -3.1
Z1EbEA
lets A 4.1 -2.9 -1.6 0.3 -2.8 -1.9 -2.9
a4
Egaztg -2.0 -2.1 0.2 1.0 0.1 -1.3 -2.0
H] &% -0.9 -0.8 -0.7 -0.4 -0.6 -0.8 -0.7
5= -3.1 -2.9 -3.1 -2.2 -2.5 -2.6 -2.7
27 2.4 3.0 3.5 4.7 3.1 2.6 3.4
atetA 1.4 1.9 2.3 2.6 2.0 1.3 1.9
- -1.2 -0.9 -0.9 -0.7 -0.8 -0.9 -0.9
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H6-13b. AlFY ASY A¥PIF FUS : AUz 2

e %

2y gy-gsid FEUs

e | 8a | B9 | | B2 | @y | A4F | aF
51 -2.0 -1.9 -2.1 -1.9 -2.0 -2.1 -2.2 -1.8 -2.0
By -3.9 -3.6 - -5.4 -4.0 - -5.4 3.5 -
71ebd % -3.7 -1.9 -4.6 -2.9 -3.4 -4,5 -2.8 -5.0 -2.9
a3 36 0.6 4.4 1.4 1.5 2.7 3.1 0.5 1.7
bt B -0.8 -0.5 1.1 1.4 -0.2 0.6 -1.6 -3.4 -0.5
e -1.1 -0.5 1.7 2.0 -2.6 1.4 -1.7 -3.7 -1.0
7iebeA]

qa 2.1 -1.2 7.6 -4.0 -0.1 5.3 2.4 4.6 5.6
Hg:’:; - 13.7 19.5 25.5 25.1 14.4 17.4 58] 157.6
Algi: 7.0 2.0 2.2 0.8 7.9 2.2 -0.1 0.9 3.4
715}:5_ 1.4 1.3 5.0 0.5 -0.3 2.2 2.3 4.3 33
Az} 0.1 -0.5 0.9 -0.3 -0.1 0.4 0.2 0.4 0.5
uj 1.2 0.7 2.9 1.3 1.2 1.7 1.9 2.1 2.1
Ho} -0.2 -0.4 2.3 -2.0 -0.7 0.3 -0.1 2.2 2.5
E:13 4.9 3.7 16,5 1.5 5.3 6.5 27.9 27.0 7.8
oy -3.1 -2,0 -1.5 -2.6 -2.2 -2.3 -2.7 -0.5 -1.1
4 Eﬁi -2.9 -0.9 2.5 -2.8 -0.6 0.1 0.2 5.3 2.3
A -0.2 -2.3 -2.3 -0.6 0.4 -0.6 -0.9 0.7 0.0
-2 -0.6 -0.6 -0.3 -0.6 -0.6 -0,2 -0.8 -1.1 -0.7
NE-X -3.2 -2.5 -3.1 -2.3 -2.9 -2.4 -2.2 -3.4 -3.0
%7 31 2.8 3.6 3.0 2.9 33 3.1 2.5 4.0
A 1.6 1.2 2.9 1.4 1.4 2.3 1.7 0.6 1.4
AL -1.0 -0.9 -0.6 -0.9 -0.9 -0.9 -1.0 -1.7 -1.1
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B 6-13c. AlzY 34 Hd¥7 S - AU2e 2
chel: %
2m AgdHd _
329 il by A1 MYy °)% oy
2 -2.4 -2.1 -2.3 -2.0 -2.0 -1.9 -2.2

Re -2.7 - - - - - -
71ebE 5 -7.4 -2.9 -4.8 -1.9 -4.0 -2.5 -3.0

23 -1.7 0.5 -1.6 -0.8 2.9 1.8 0.0
7FSul 3 1.3 -0.1 -2.0 7.4 -2.4 0.5 3.0

75 0.0 -0.1 -2.0 10.9 -2.9 -1.2 2.2
71 €} %]

A2 6.9 3.7 3.0 2.9 9.8 4.5 2.6
”%gj -3.6 - - 53.4 - - 6.4
fﬁ";: 4.6 1.8 4.9 0.6 4.5 6.9 3.3
715}:;3_ -3.3 1.7 -1.4 3.4 -0.4 -0.5 -1.9
A}z} -1.4 - -0.7 4.8 0.9 0.0 -0.2
uj -1.4 0.7 -0.3 0.8 1.6 1.6 0.8
ot -5.8 -1.6 -4.3 -0.2 - -15.0 -2.6
e 17.6 3.8 2.8 1.2 7.3 3.8 8.6
oHs -6.1 -2.8 -4.6 -1.4 -0.8 -1.7 -3.1
7 Eﬁi -3.9 0.7 -4.0 9.4 -7.4 -1.8 -4.1
5838 -8.6 1.1 -6.8 -1.6 1.3 0.9 -1.0
H] -9 -1.1 -0.6 -1.1 -0.9 -0.7 -0.8 -0.7
LI -3.8 -2.5 -3.7 -2.8 -3.3 -3.1 -3.0
24 2.8 3.0 2.5 2.5 0.6 3.1 3.0
A3 1.2 0.7 0.2 1.0 1.4 0.6 1.7

PN -1.8 -0.7 -1.6 -1.1 -0.8 -1.2 -1.0
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# 6-14. TH 2obd ofAtu|FY

e %

+ =335 w2 2 Ald Al 4 4t
a3 100.0 100.0 100.0 100.0 100.0
A 7 5.6 6.9 3.9 16.0 15.2
Z2 9 3.8 9.1 2.4 2.4 7.5
z = 4.8 7.5 7.0 3.3 5.4
% e 14.7 10.0 6.3 12.9 15.0
a5 28.6 11.2 2.9 2.3 11.1
qd 21.0 15.4 13.1 20.3 13.4
3 5 11.5 16.0 40.8 8.1 15.5
7z 9.9 10.0 23.4 24.6 11.8
A F 0.1 13.4 0.2 10.1 5.1

F 1 1994304 1998 A7A] o 4FS- §HAHEE vj2Q)

BUEE =35 3¢ PitulFol vlz] o4t v v]Fo] i A whd, W2ty
e, AldAE, F4 Foks 238 olatulFo] & Ziog AZNc)
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¥ 615, =Y FoiY HIHMAX] °|E
gk o %
+ ¥ =38 gz E 2 Al 24 ZAt
4 = 1998" 100.0 100.0 100.0 100.0 100.0
e 2010 100.0 100.0 100.0 100.0 100.0
" 1998 13.1 9.0 7.9 14.8 26.6
S 71
2010 13.3 9.3 9.1 16.4 26.9
2« 1998 4.1 8.4 1.0 1.8 5.0
2010 4.1 9.0 0.8 0.9 6.0
2 = 1998 5.4 10.8 8.0 1.7 6.0
1 2010 5.4 11.1 8.0 1.7 6.8
2 % 1998 15.2 11.1 11.0 12.6 14.2
2010 15.5 12.0 12.6 12.6 14.3
o | 1998 15.0 9.8 2.9 6.5 9.8
A =5
2010 15.1 9.8 3.1 7.2 9.9
A u | 1998 21.4 21.4 5.1 16.4 11.0
= = | 2010 21.0 19.6 5.2 16.7 10.6
?_, o | 1998 13.4 16.6 39.1 19.1 15.3
(<] =
2010 13.3 16.2 39.5 18.0 14.2
s | 1998 12.3 9.7 4.9 26.8 10.6
[+] f=
2010 12.2 9.3 4.5 26.4 9.9
A = 1998 0.1 3.2 20.1 0.2 1.6
T 2010 0.1 3.7 17.2 0.1 1.6
F 1: 19984 i 7]&
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51 Aladold =2a38

KREI-ASMO 98 MODEL

SET DEFAULTS

SET GLOBAL TOLERATE  30:

SET FIT TOLERATE 30:

SET FORMAT OFFLINE :

SET FORMAT DEPTH 120:

SET FORMAT CAPTURE BOTH :

SET FORMAT LISTING KMSIN.OQUT :
SET FORMAT FONT HTRIPLEX, FNT:
SET FORMAT SCROLL YES:

SET FORMAT HOLD 0:

SET FREQ A:

SET PER 1997 2010:

1

éYS ‘DEL KMSIN.BNK' :
OPEN <PRI> KMSIN.BNK :
OPEN BKREI2:

!
!
! 1. MACRO OR EXGENEOUS VARIABLE
!

SERIES<1975 1997> TEXPDEF=EXP(-0.13240+!

0. 94631 LOG(GNPDEF ) +0. 0613674LOG(SEXCH) ):
SERIES<1975 1997> AEXPDEF=BKREI2: EXPDEF-TEXPDEF :
SERIES<1998 2010> AEXPDEF-AEXPDEF[1997A1] REPEAT %

SERIES <1975 2010> EXPDEF=(EXP(-0.13240+!
0.94631*LOG(GNPDEF ) +0. 061367#LOG(SEXCH) ) ) + AEXPDEF:

EQUATION <AUTOFIT NO» EINPUTP LOG( INPUTP) = !
LOG(GNPDEF), !
LOG(SEXCH), !
SPIKE(1993,1)+SPIKE(1994,1)!
+SPIKE(1995, 1)+SPIKE(1996, 1) +SPIKE(1997,1):
FIT<COEFF>:
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SERIES<1975 1997> TINPUTP=!
EXP(EINPUTP. COEFF[4, 1]+EINPUTP. COEFF[1, 1 ]LOG(GNPDEF)
+EINPUTP. COEFF[2, 1]*LOG(SEXCH)!
+EINPUTP, COEFF[3,1]%1):

'

SERIES<1975 1997> AINPUTP=BKREI2: INPUTP-TINPUTP:

SERIES<1998 2010> AINPUTP=AINPUTP[1997A1] REPEAT %:

]

fommmmmmmmmmnee YT —

SET PER 1978 1997:

EQUATION <AUTOFIT NO> EMACHP LOG(MACHP) = !
LOG(GNPDEF), '
LOG(SEXCH), !
SPIKE(1993, 1)+SPIKE(1994, 1)+SPIKE(1995,1)
+SPIKE(1996, 1)+SPIKE(1997,1):

FIT<COEFF>:

[}

SERIES<1975 1997> TMACHP=!
EXP(EMACHP. COEFF[4, 1]+EMACHP. COEFF([1, 1]%LOG(GNPDEF)
+EMACHP. COEFF[2, 1]*LOG(SEXCH) !
+EMACHP, COEFF[3, 1]*1):

SERIES<1975 1997> AMACHP=BKREI2:MACHP-TMACHP:

SERIES<1998 2010> AMACHP=AMACHP[1997A1] REPEAT *:

SET PER 1978 1997:

EQUATION <AUTOFIT NO» ECURTP LOG(CURTP) = !
LOG(GNPDEF),
LOG(SEXCH):

FIT<COEFF>:

]

SERIES<1975 1997> TCURTP = EXP(ECURTP.COEFF[3,1]
+ECURTP. COEFF[1, 1]*LOG{GNPDEF) !
+ECURTP. COEFF([2, 1 J¥LOG(SEXCH) ):
BKREI2: CURTP-TCURTP:
ACURTP[1997A1] REPEAT *:

SERIES<1978 1997> ACURTP
SERIES<1998 2010> ACURTP

tommmm - WAGE -----------=--""---—-
SERIES<1975 1997> TWAGE=( (WAGE. 1)/GNPDEF. 1%100)!
%(1+0, 95%GINCOM/100 ) *GNPDEF /100:
SERIES<1975 1997> AWAGE=BKREIZ2: WAGE-TWAGE :
SERIES<1998 2010> AWAGE=AWAGE[1997A1] REPEAT *:
SERIES <1998 2010> WAGE=(((WAGE. 1)/GNPDEF.1¥100)x*!
(1+0. 95%GINCOM/100)*GNPDEF /100 ) +AWAGE :

SET PER 1981 1997:

EQUATION <AUTCFIT NO> ERENT LOG(RENT/GNPDEF%100) = !
LOG(RENT, 1/GNPDEF, 1%100), !
LOG(WAGE/GNPDEF*100), !
LOG(FP11/GNPDEF%100%YD11/445), !
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LOG( INPUTP/GNPDEF*100) :
FIT<COEFF>:
]

SERIES<1981 1997> TRENT=(EXP(ERENT, COEFF[5,1] !
+ERENT. COEFF[1, 11*LOG(RENT, 1/GNPDEF, 1%100)
+ERENT, COEFF(2, 1]*LOG(WAGE/GNPDEF#100) !
+ERENT, COEFF[3, 1]#LOG(FP11/GNPDEF#1002YD11/445) !
+ERENT. COEFF[4, 1 ]*LOG( INPUTP/GNPDEF#100) ) ) *GNPDEF /100
SERIES<1975 1997> ARENT=BKREIZ:RENT-TRENT:
SERIES<1998 2010> ARENT=ARENT[1997A1] REPEAT *:

! 2. IMPORT PRICE

'RICE 11 ‘

SERIES{1975 2004> FP11TE=0, 0 REPEAT *:

SERIESC2005 2010> FPIRTE=((EXPRI11%1,005+0,03)*(1+TE11/100)*SEXCH+!
0.015%SEXCH+60)*1,05/1674, 32114, 9:

*APPLE 41

SERIES<1975 1997> FP41TE=0.0 REPEAT *:

SERIES<1998 2010> FP41TE=(EXPRI41%1.75%(1+TE41/100)%1.1%SEXCH)/941.1%76.0:

'

'PEAR 42

SERIESC1975 1997> FP42TE=0.0 REPEAT #:

SERIESC1998 2010> FP42TE=(EXPRI42%(1+TE42/100)#1. 1#SEXCH)/1703. 62104, 5:
1

1GRAPE 43

SERIESC1975 1997 FP43TE=0.0 REPEAT #:

SERIES<1998 2010> FP43TE=(EXPRI43#(1+TE43/100)%1. 0$SEXCH)/1571.9%97. 4:
[]

'PEACH 44

SERIESKIS75 1997> FP44TE=0.0 REPEAT ¢:

SERFESCIS98 2010> FP44TE=(EXPRI44*1. 75+(1+TE44/100)%1. S#SEXCH)/1439. 1%97. 7;
1]

TORANGE 45

SERIESCE975 1997> FPASTE=0.0 REPEAT #:

SERIESC1998 2010> FPASTE=(EXPRI45%(1+TE45/100)+SEXCH)/ [059.7497.7:
[)

iGARLIC(Bll)

SERIESC1975 1997> FP311TE=0.0 REPEAT *:

SERIES<1998 2010> FP311TE=(EXPRI311#(1+TE311/100)*SEXCH)/1633.0%62, 5:
]

IONION(312)

SERIES<1975 1997> FP312TE=0.0 REPEAT *:

SERIESC1998 2010 FP312TE=(EXPRI312#(1+TE312/100)+SEXCH)/278. 4%153. 10:
1

ipaper(SlOl)

SERIES<1975 1997)> FP3101TE=0.0 REPEAT #:

SERIES<2998 2010> FP3101TE=(EXPRI3101*(1+TE3101/100)=1, 1*SEXCH)/4928%80.7:
'

" 3. ACREAGE FUNCTION

! FRUIT ACREAGE FUNCTION
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SERIES<1975 2010> CONV40=0.2799 REPEAT s:
[}

éERlES<1975 1997> TACR40=(ACR41+ACR42+ACR43+ACR44+ACR45)/(1-CONV40):

SET PER 1975 1997:
EQUATIONCAUTOFIT NO> EACR41 LOG(ACR41)= !
LOG(ACR41.1),!
LOG(FP41/INPUTP#100) FROM 1 TO 3 DEGREE 1 far,!
SPIKE(1983, 1)+SPIKE(1996, 1)+SPIKE(1997.1):
FIT<COEFF):
'

SERIES<1975 1997> TACR41=EXP(EACR41.COEFF[6,1]
+EACR41. COEFF([1, 11#LOG(ACR41.1)
+EACR41. COEFF[2, 1]$LOG(FP41. 1/INPUTP. 15100)
+EACR41 . COEFF[3, 1]¢LOG(FP41. 2/ INPUTP. 2¢100)
+EACR41. COEFF[4, 1)}#LOG{FP41. 3/ INPUTP. 35100)
+EACR41 . COEFF(5, 1)#(SPIKE{1983,1)+SPIKE(1996, 1)+SPIKE(1997,1)))

éERIES<1975 1997> AACR41=BKREI2:ACR41-TACR41:
SERIES<1998 2010> AACR41=AACR41([1997A1] REPEAT %:

SET PER 1987 1997:

EQUATION <AUTOFIT NO> EACR42 LOG(ACR42) = !
LOG(ACR42.1), !
LOG(FP42/INPUTP#100) FROM 1 TO 3 DEGREE 2 FAR ,!
LOG(WAGE, 1 /INPUTP_1£100) AR-1:

FIT<COEFF>:

'

SERIES<1975 1997) TACR42-=EXP(EACR42.COEFF[6,1]
+EACR42. COEFF([1, 1}1$LOG(ACR42. 1)
+EACR42. COEFF[2, 1]*LOG(FP42. 1/INPUTP. 1#100)
+EACR42. COEFF[3, 1]1$LOG(FP42. 2/ INPUTP, 2¢100)
+EACR42. COEFF[4, 1 ]$LOG(FP42_3/INFUTP. 32100)
+EACR42, COEFF[5, 1] ¢LOG(WAGE. 1/INPUTP. 1#100) ):

P

SERIES<1975 1997> AACR42-BKREI12:ACR42-TACR42:
SERIES<1998 2010> AACR42-AACR42[1997A1] REPEAT s=:

SET PER 1985 1997:
EQUATION <AUTOFIT NO)> EACR43 LOG(ACR43) = !
LOG(ACR43.1), !
LOG(FP43/INPUTP#100) FROM 1 TO 3 DEGREE 2 FAR :

FIT<COEFF)>:
'

SERIES<1975 1997> TACR43=EXP(EACR43. COEFF{5,1]
+EACR43. COEFF[1, 1]4LOG(ACR43.1)
+EACR43. COEFF[2, 11=LOG(FP43. 1/INPUTP, 1¥100)
+EACR43. COEFF[3, 1]#LOG(FP43. 2/INPUTP. 2#100)
+EACR43. COEFF[4, 1]%LOG(FP43_3/INPUTP. 3%100)):

-t ® e
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SERIESC1975 1997> AACR43=BKREI2:ACR43-TACR43:
SERIES<1998 2010> AACR43-AACR43[1997A1] REPEAT #:
!

Yo~ PEACH ------------ememe

SET PER 1975 1997:

EQUATION <AUTOFIT NO> EACR44 LOG(ACR44)= !
LOG(ACR44.1), !
LOG(FP44/INPUTP#100) FROM 1 TO 3 DEGREE 1 FAR ,!
SPIKE(1985, 1)+SPIKE(1995,1)+SPIKE(1996,1), !
LOG(WAGE. 1/INPUTP. 1%100):

FIT<COEFF):

'

SERIES<1975 1997> TACR44=EXP(EACR44.COEFF[7,1] !
+EACR44. COEFF[1, 1}#LOG(ACR44.1) !
+EACR44. COEFF([2, 1 JsLOG(FP44._1/INPUTP, 1#100) !
+EACR44, COEFF[3, 1]+LOG(FP44. 2/ INPUTP. 2#100) !
+EACR44. COEFF([4, 1]sLOG(FP44. 3/ INPUTP, 3¢100) !
+EACR44, COEFF(5, 1)#(SPIKE(1985, 1)+SPIKE(1995,1)+SPIKE(1996,1))!
+EACR44. COEFF{6, 1]#LOG(WAGE. 1/INPUTP, 1#100) ):

SERIESC1975 1997) AACR44=BKREI2:ACR44-TACR44:
SERIES<1998 2010> AACR44-AACR44[1997A1] REPEAT 3.
]

SET PER 1983 1997:
EQUATION <AUTOFIT NO)> EACR45 LOG(ACR45) = !
LOG(ACR45.1), !
LOG(FP45/INPUTP*100) FROM 1 TO 3 DEGREE 1 FAR :
FIT<COEFF):
’

SERIES<1975 1997)> TACR45=EXP(EACR45. COEFF[5,1] !
+EACR4S5, COEFF[1, 1]#LOG(ACR45.1) !
+EACR45, COEFF[2, 1 J#LOG(FP45. 1/INPUTP, 1#100) !
+EACR45. COEFF([3, 1]18LOG(FP45. 2/ INPUTP. 2%100) !
+EACR45. COEFF(4, 118LOG(FP45. 3/INPUTP. 3%100) ):

SERIES<1975 1997> AACR45=BKREI2:ACR45-TACR45:
SERIES<1998 2010> AACR45=AACR45[1997A1] REPEAT »*:

! SUMMER ACREAGE FUNCTION

SERIES<1978 1997> TACR=(ACR11+ACR22+ACR31+ACR32+ACRS0):

SERIES<1978 1997> WTACR=(LOG(ACR11/TACR)+LOG(ACR22/TACR)+LOG(ACR31/TACR)!
+LOG(ACR32/TACR)+LOG(ACR50/TACR) )/5:

SERIES<1978 1997> W11=ACR11/TACR:

SERIES<1978 1997> W22-ACR22/TACR:

SERIES<1978 1997> W31=-ACR31/TACR:

SERIES<1978 1997> W32=ACR32/TACR:

SET PER 1985 1997:

EQUATION <AUTOFIT NO> EW1l (LOG(W11)-WTACR) =!
LOG(FP11. 1/GNPDEF, 1#100), !
LOG(FP22, 1/GNPDEF, 1#100), !
LOG(FP31. 1/GNPDEF, 1#100), !
LOG(FP32. 1/GNPDEF, 12100), !
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LOG(FP50. 1/GNPDEF . 1#100), !
LOG(WAGE. 1/GNPDEF, 1%100), ¢
LOG( INPUTP. 1 /GNPDEF. 1%100):

IMPOSE M,M, M, 1, M, M, MM, -0, 2160292:
IMPOSE 1,1,1,1,1,1,1,M,0:
NORMALIZE W¥l11= EXP(7?~WTACR):
FIT<COEFF>:

SET PER 1985 1997:

EQUATION <AUTOFIT NOY EW22 (LOG(W22)-WTACR) =!
LOG(FP11. 1/GNPDEF. 1¥100), !
LOG(FP22. 1/GNPDEF . 1%100), !
LOG{FP31. 1/GNPDEF. 1¥100), !
LOG(FP32. 1/GNPDEF. 1%100), !
LOG(FP50. 1/GNPDEF. 1¥100), !
LOG(WAGE, 1/GNPDEF . 1%100), !
LOG( INPUTP, 1/GNPDEF. 1%100):

IMPOSE 1,1,1,1,1,1,1,M,0:

NORMALIZE W22=EXP(?7+WTACR):

FIT<COEFF):

SET PER 1985 1997:

EQUATION <AUTOFIT NO) EW31 (LOG(W31)-WTACR) =!
LOG(FP11.1/GNPDEF. 15100),
LOG(FP22. 1 /GNPDEF. 1%¥100),
LOG(FP31.1/GNPDEF. 1%#100),
LOG(FP32. 1/GNPDEF. 1%100),
LOG(FP50. 1 /GNPDEF. 1%100),
LOG(WAGE. 1/GNPDEF. 1%¥100),
LOG( INPUTP. 1/GNPDEF . 1¥100):

IMPOSE 1,1,1,1,1,1,1,M,0:
NORMALIZE W31=EXP(??+WTACR):
FIT<COEFF>:

SET PER 1985 1997:

EQUATION <AUTOFIT NO> EW32 (LOG(W32)-WTACR) =!
LOG(FP11. 1/GNPDEF. 1¥100),
LOG(FP22. 1/GNPDEF. 1¥100),
LOG(FP31. 1/GNPDEF. 1¥100),
LOG(FP32. 1/GNPDEF. 1%100),
LOG(FP50. 1/GNPDEF, 1%100),
LOG(WAGE. 1/GNPDEF, 1%100),
LOG( INPUTP. 1 /GNPDEF. 1%100):

IMPOSE 1,M,M,M,M,M,M,M, 0, 09508490:
IMPOSE M, 1,M,M,M,M,M,M, 0. 04062136
IMPOSE M, M, 1,M,M,M,M,M,0,1081122:
IMPOSE M,M,M,M,1,M,M,M, -0, 002445152:
IMPOSE M,M,M,M,M, 1,M,M, 0. 6492689:
IMPOSE 1,1,1,1,1,1,1,M,0:

NORMALIZE W32=EXP(??+WTACR)
FIT<COEFF>:

SERIES<1985 1997> WS0=EXP(!
-(EW11.COEFF[1, 1]+EW22 COEFF([1,1]+EW31. COEFF[1,1]!
+EW32. COEFF[1,1])%LOG(FP11, 1 /GNPDEF, 1¥100)
-(EW11.COEFF[2, 1]+EW22. COEFF(2, 1]+EW31, COEFF{2,1]!
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+EW32. COEFF{2, 1] )*LOG(FP22. 1 /GNPDEF. 12100}
-(EW11, COEFF[3, 1)+EW22. COEFF[3, 1]+E¥31.COEFF[3, 1]!
+EW32. COEFF[3, 1])*LOG(FP31. 1 /GNPDEF, 1%100)!
-(EW11. COEFF[4, 1]+EW22, COEFF[4, 1]+E%31. COEFF[4, 11!
+EW32. COEFF[4, 1 ] )*LOG{FP32. 1 /GNPDEF, 12100)!
-{EW11, COEFF[5, 1]+EW22, COEFF[S, 1 ]+EW31. COEFF[5, 1]t
+EW32. COEFF[S5, 1] )#LOG{FP50. 1 /GNPDEF, 1%100)!
~(EW11.COEFF{6, 1}+EW22, COEFF[6, 1]+EW31. COEFF[6, 11!
+EW32. COEFF[8, 11 )#LOG{ WAGE. 1 /GNPDEF. 1¥100)
~(EW11.COEFF[7, 1]+EW22, COEFF[7, 1]+EW31. COEFF{7,1]!
+EW32. COEFF[7, 1] )*xLOG( INPUTP. 1 /GNPDEF, 1%2100)
-{EWi1.COEFF[8, 1)+EW22. COEFF[8, 1}+EW31.COEFF[8,1]!
+EW32. COEFF[8, 1] )+WTACR):

SERIES<1985 1997>T®11=!

EXP(EW11. COEFF([8,1] !
+EW11. COEFF[1, 1 }#LOG(FP11. 1 /GNPDEF, 1£100)!
+EW11, COEFF([2, 1]*LOG(FP22, 1/GNPDEF, 1#100)!
+EW11. COEFF([3, 11#LOG(FP31. 1 /GNPDEF, 1%100)*
+EW11. COEFF[4, 1]*LOG(FP32, 1 /GNPDEF, 1¥100)!
+EW11. COEFF[5, 1 ]1%LOG(FP50, 1 /GNPDEF, 1%100)!
+EW11.COEFF[86, 11%LOG(WAGE, 1 /GNPDEF, 12100)!
+EWL11. COEFF[7, 1 1xLOG{ INPUTP, 1/GNPDEF, 1%100)+WTACR)

SERIES<1985 1997>TW22=!

EXP{EW22. COEFF[8,1] H
+EW22, COEFF(1, 1 ]1#LOG(FP11. 1/GNPDEF, 1*100)!
+EW22. COEFF{2, 11#LOG(FP22, 1/GNPDEF. 1x100)!
+EW22, COEFF(3, 1]*LOG(FP31, 1/GNPDEF, 1%100)!
+EW22. COEFF[4, 1}*LOG(FP32, 1/GNPDEF, 12100)!
+EW22. COEFF]5, 1]*LOG{FP50. 1 /GNPDEF, 1%100)!
+EW22. COEFF[6, 1 }*LOG(WAGE, 1 /GNPDEF, 1%100)!
+EW22. COEFF(7, 11%LOG( INPUTP, 1/GNPDEF, 1*100) +WTACR)

SERIES<1985 1997>TW31=!

EXP(EW31. COEFF[8,1] !
+EW31 . COEFF[1, 1]*LOG({FP11. 1/GNPDEF, 1*100})!
+EW31. COEFF[2, 1]#LOG(FP22. 1 /GNPDEF, 1%100)!
+EW31, COEFF(3, 1]*LOG(FP31, 1 /GNPDEF, 1%100)!
+EW31. COEFF[4, 1]5LOG(FP32, 1 /GNPDEF. 1%100)!
+EW31. COEFF[S, 1]*LOG(FP50. 1 /GNPDEF, 1%100)!
+EW31. COEFF[6, 1 }%LOG(WAGE, 1 /GNPDEF, 1%100)!
+EW31. COEFF{7, 1 }*LOG( INPUTP. 1/GNPDEF ., 1*100) +WTACR):

SERIES<1985 1997>TW32=!

EXP(EW32, COEFF[8,1]} l
+EW32, COEFF(1, 1]+LOG(FP11.1/GNPDEF, 1%100)!
+EW32, COEFF(2, 1]#LOG(FP22. 1/GNPDEF, 1%100)!
+EW32. COEFF[3, 1 ]*LOG(FP31, 1/GNPDEF, 1%100)!
+EW32, COEFF[4, 1 ]1#LOG(FP32, 1 /GNPDEF, 1¥100)!
+EW32. COEFF[5, 1]*LOG(FP50. 1/GNPDEF. 1#100)!
+EW32. COEFF[6, 1 ]#LOG{WAGE, 1/GNPDEF . 1%100)!
+EW32. COEFF[7, 1 }*LOG(INPUTP, 1/GNPDEF. 1%100)+¥TACR):

SERIES<1985 1997> AW11=W11-TW1l:
SERIES<1998 2010> AW11=AW11[1997A1] REPEAT »:
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SERIES<1985 1997> AW22-W22-TW®22:
SERIES<1998 2010> AW22-=AW22[1997A1] REPEAT %:
SERIES<1985 1997> AW31-W31-TW31:
SERIES<1998 2010> AW31=AW31[1997A1] REPEAT 3:
SERIES<1985 1997> AW32-W32-TW32:
SERIES<1998 2010> AW32=AW32[1997A1] REPEAT #:

SERIES<1979 1997>
SERIES<13879 1997>
SERIES<1979 1997>
SERIES<1979 1997>
SERIES<1979 1997>
SERIES<1979 1997>
SERIES<1979 1997>
SERIES<1979 1997>
SERIES<1979 1997>
SERIES<1979 1997>
SERIES<1998 2010>
SERIES<1998 2010>
SERIES<1998 2010>
SERIES<1998 2010>
SERIES<1998 2010>

SERIES<1984 1997>
SERIES<1984 1997>

SERIES<1984 1997>
SERIES<1984 1997)>
SERIES<1984 1997>

SET PER 1985 1997:

tacr11=(w11/{w1l+w22+w31+w32+wS50) )#(land-tacr40-1did):
tacr22=(w22/(wl1l+w22+w31+w32+w50) )%(land-tacrd0-1did):
tacr31=(w31/(wl1+w22+w31+w32+w50))%(land-tacr40-1did):
tacr32=(w32/(wl1+w22+w31+w32+w50) )#( land- tacrd0-1did):
tacr50=(w50/ (wl1+w22+w31+w32+w50) )#(land-tacr40-1did):
aacrll=bkrei2:acrll-tacrll:
aacr22=bkrei2: acr22-tacr22:
aacr3l=bkrei2:acr3l-tacr3l:
aacr32=bkrei2: acr32-tacr32:
aacr50=bkrei2: acr50-tacr50:
aacrl1=AACR11[1997A1] repeat
aacr22=AACR22(1997A1] repeat
aacr31=AACR31{1997A1] repeat
aacr32=AACR32[1997A1] repeat
aacr50=AACR50[1997A1] repeat

# 2 #H %

TACR3100=( ACR3101+ACR3102+ACR3103+ACR3104):

WTACR3100=(LOG(ACR3101/TACR3100)+LOG(ACR3102/TACR3100)
+LOG( ACR3103/TACR3100) +LOG(ACR3104/TACR3100) ) /4

¥3101=ACR3101/TACR3100:

W¥3102=ACR3102/TACR3100:

W¥3103=ACR3103/TACR3100:

EQUATION <AUTOFIT NO> EW3101 (LOG(¥3101)-WIACR3100) = !

LOG(FP3101. 1/GNPDEF, 1#100), !
LOG(FP3102. 1 /GNPDEF, 1¥100), !
LOG(FP3103. 1/GNPDEF. 1#100), !
LOG(FP3104. 1/GNPDEF. 1#100), !
LOG(WAGE. 1/GNPDEF. 1%100), !
LOG( INPUTP. 1/GNPDEF, 1%¥100):

IMPOSE 1,1,1,1,1,1,M,0:
NORMALIZE W3101=EXP(??+WTACR3100):

FIT<COEFF>:

SET PER 1985 1997:

EQUATION <AUTOFIT NO> E¥3102 (LOG(W3102)-WTACR3100) = !

LOG(FP3101. 1/GNPDEF, 1¥100), !
LOG(FP3102. 1/GNPDEF. 1¥100), !
LOG(FP3103. 1/GNPDEF. 1¥100), !
LOG(FP3104. 1/GNPDEF . 1¥100), !
LOG(WAGE. 1/GNPDEF, 1¥100), !
LOG( INPUTP. 1/GNPDEF, 1%100):

IMPOSE 1,1,1,1,1,1,M,0:
NORMALIZE W3102=EXP(?7?+WTACR3100):

- 182 -



FIT<COEFF>:

SET PER 1985 1997:

EQUATION <AUTOFIT NO) EW3103 (LOG(%3103)-WTACR3100) =
LOG(FP3101. 1/GNPDEF. 1*100),
LOG(FP3102. 1/GNPDEF, 1%100),
LOG(FP3103. 1/GNPDEF, 1%100),
LOG(FP3104. 1/GNPDEF. 1*100),
LOG(WAGE. 1/GNPDEF . 1%100),
LOG( INPUTP. 1 /GNPDEF . 1%100):

IMPCSE 1,1,1,1,1,1,M,0:
NORMALIZE W3103=EXP(??+WTACR3100):
FIT<COEFF>:

SERIES<1985 1997> W3104=EXP(!
-(EW3101. COEFF[1, 1]+EW3102. COEFF[1, 1]+EW3103. COEFF[1,1])!
*LOG(FP3101. 1 /GNPDEF, 1%100)!
-(EW3101.COEFF[2, 1}+EW3102. COEFF[2, 1]+EW3103. COEFF[2,1])!
#LOG(FP3102, 1/GNPDEF. 1%100)!
-(EW3101.COEFF[3, 1]+EW3102. COEFF[3, 1]+EW3103. COEFF([3,1])!
*LOG(FP3103. 1 /GNPDEF, 1%100)!
-(EW3101.COEFF[4, 1]+EW3102. COEFF[4, 1]+EW3103. COEFF[4,1])!
*LOG(FP3104. 1 /GNPDEF. 1%100)!
-(EW3101. COEFF[5, 1]1+EW3102. COEFF[5, 1]1+EW3103. COEFF[5, 1] )!
#LOG(WAGE. 1 /GNPDEF, 1%100)!
-(EW3101. COEFF[G 1]+EW3102. COEFF[6, 1]+EW3103. COEFF[6,1])!
*LOG( INPUTP. 1/GNPDEF, 1%¥100)!
-(EW3101 . COEFF(7, 1]+EW3102. COEFF[7, 1] +EW3103. COEFF[7,1])!
+WTACR3100):

SERIES<1985 1997>TW3101=!

EXP(EW3101.COEFF([7,1] !
+EW3101. COEFF[1, 1]*LOG(FP3101. 1/GNPDEF. 1%100)!
+EW3101. COEFF[2, 1]#LOG(FP3102. 1/GNPDEF. 1%100) !
+EW3101. COEFF(3, 1]%LOG(FP3103. 1/GNPDEF, 1*100)!
+EW3101, COEFF[4, 11#LOG(FP3104. 1 /GNPDEF. 1%100)!
+EW3101. COEFF(S, 1]*LOG(WAGE. 1/GNPDEF. 1%100)!
+EW3101, COEFF[6, 1]#LOG( INPUTP. 1/GNPDEF. 1%100)+WTACR3100)

SERIES<1985 1997>T¥3102=!

EXP(EW3102, COEFF([7,1] !
+EW3102. COEFF(1, 1]*LOG(FP3101. 1/GNPDEF. 1¥100)!
+EW3102. COEFF(2, 1]*LOG(FP3102. 1/GNPDEF. 1%100)!
+EW3102. COEFF(3, 11*LOG(FP3103. 1/GNPDEF. 1¥100)!
+EW3102. COEFF[4, 1]%LOG(FP3104, 1 /GNPDEF. 1%100)!
+EW3102. COEFF(S, 1]*LOG(WAGE, 1/GNPDEF. 1%100)!
+EW3102. COEFF (6, 1]%LOG( INPUTP, 1/GNPDEF. 1*100)+WTACR3100)

SERIES<1985 1997>T¥3103=!
EXP(EW3103. COEFF[7,1] !
+EW3103. COEFF([1, 1]%LOG(FP3101. 1/GNPDEF. 1%¥100)
+EW3103. COEFF(2, 1]#LOG(FP3102. 1/GNPDEF. 1*100)!
+EW3103, COEFF(3, 1]%LOG(FP3103. 1/GNPDEF. 1¥100)!
+EW3103. COEFF[4, 1]#LOG(FP3104. 1 /GNPDEF. 1%¥100)!
+EW3103. COEFF[5, 1]*LOG(WAGE. 1/GNPDEF. 1%100)!
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SERIES<1985

1997>

+EW3103, COEFF[6, 1]8LOG( INPUTP. 1/GNPDEF. 1¥100) +WTACR3100)

AW3101-¥3101-TW3101:

SERIES<1998 2010> AW3101=AW3101[1997A1] REPEAT %:

SERIES<1985
SERIES<1998
SERIES<1985
SERIES<1998

SERIES<1985
SERIES<1985
SERIES<1985
SERIES<1985

SERIES<1985
SERIES<1985
SERIES<1985
SERIES<1985
SERIES<1998
SERIES<1998
SERIES<1998
SERIES<1998
'

SERIES<1980
SERIES<1980

SERIES<1978
SERIES<1978
SERIES<1978

SET PER 1986 1997:

1937>
2010>
1997>
2010>

1997
1997>
1997>
1997>

1997>
1997>
1997>
1997>
2010>
2010>
2010>
2010>

1997>
1997>

1997>
1997>
1997>

EQUATION <AUTOFIT

AW3102=¥3102-TW3102:
A¥3102=-A¥3102[1997A1] REPEAT 3:
AW3103-%3103-T¥3103:
AW3103-A¥3103(1997A1] REPEAT %:

tacr3101=(w3101/(w3101+w3102+w3103+w3104 ) )sACR31:
tacr3102=(w3102/ (w3101 +w3102+w3103+w3104 ) )$ACR31:
tacr3103=(w3103/ (w3101 +w3102+w3103+w3104) )*ACR31:
tacr3104=(w3104/ (w3101 +w3102+w3103+w3104 ) )sACR31:

aacr3101=bkrei2:acr3101-tacr3101:
aacr3102=bkrei2: acr3102-tacr3102:
aacr3103=bkrei2: acr3103-tacr3103:
aacr3104-bkrei2:acr3104-tacr3104:
aacr3101=AACR3101[1997A1] repeat
aacr3102=AACR3102[1997A1] repeat
aacr3103=AACR3103[1997A1] repeat
aacr3104=AACR3104[1997A1] repeat

% o # "

TACR3200=( ACR3201 +ACR3202+ACR3203+ACR3204 )

WTACR3200=( LOG( ACR3201 /TACR3200 ) +LOG( ACR3202/TACR3200) !
+LOG(ACR3203/TACR3200)+LOG( ACR3204/TACR3200) ) /4:

¥3201=ACR3201/TACR3200:

W3202-ACR3202/TACR3200:

W3203-ACR3203/TACR3200:

NO> EW3201 (LOG(W3201)-WIACR3200) = !
LOG(FP3201. 1/GNPDEF. 1¥100), !
LOG(FP3202. 1/GNPDEF. 1%100), !
LOG(FP3203. 1/GNPDEF. 1100}, !
LOG(FP3204. 1 /GNPDEF . 1%100), !
LOG(WAGE. 1/GNPDEF, 1%100), !
LOG( INPUTP. 1/GNPDEF. 12100):

IMPOSE 1,1,1,1,1,1,M,0:
NORMALIZE W3201=EXP(?7?+WTACR3200):

FIT<COEFF)>:

SET PER 1986 1997:

EQUATION <AUTOFIT NO> EW3202 (LOG(W3202)-WTACR3200) = !

LOG(FP3201. 1 /GNPDEF. 1#100), !
LOG(FP3202. 1 /GNPDEF. 1¥100), !
LOG(FP3203. 1/GNPDEF. 1%100), !
LOG(FP3204. 1 /GNPDEF. 1*¥100), !
LOG(WAGE. 1/GNPDEF, 1¥100), !
LOG( INPUTP. 1/GNPDEF . 1#100):

IMPOSE 1,1,1,1,1,1,M,0:
NORMALIZE W3202=EXP(??+WTACR3200):

FIT<COEFF>:

SET PER 1986 1997:

EQUATION <AUTOFIT NO> EW3203 (LOG(W3203)-WTACR3200) = !
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LOG(FP3201. 1/GNPDEF. 1#100), !
LOG(FP3202. 1/GNPDEF, 12100), !
LOG(FP3203. 1/GNPDEF, 12100), !
LOG(FP3204. 1/GNPDEF, 1#100), !
LOG(WAGE, 1/GNPDEF, 1%100), !
LOG( INPUTP. 1/GNPDEF. 15100):

IMPOSE 1,1,1,1,1,1,M,0:
NORMALIZE W3203=EXP(??+WTACR3200):
FIT<COEFF>:

SERIES<1986 1997> W3204=EXP(!
-(EW3201. COEFF[1, 1]+EW3202, COEFF[1, 1]+EW3203. COEFF[1,1])!
*L0G(FP3201. 1 /GNPDEF. 1#100)!
-(EW3201. COEFF[2, 1]+EW3202, COEFF[2, 1]+EW3203. COEFF[2,1])!
*L.OG(FP3202. 1 /GNPDEF. 1%100) !
-(EW3201. COEFF{3, 1]+EW3202, COEFF[3, 1} +EW3203. COEFF{3,1])!
*LOG(FP3203. 1/GNPDEF. 1%100)!
-(EW3201, COEFF[4, 1}+EW3202, COEFF[4, 1]+EW3203. COEFF[4,1])!
*LOG(FP3204. 1/GNPDEF, 12100)!
-(EW3201. COEFF[5, 1]+EW3202, COEFF[5, 1]+EW3203. COEFF{5,1])!
sLOG(WAGE. 1 /GNPDEF. 1x100) !
-(EW3201. COEFF[6, 1] +EW3202. COEFF[6, 1]+EW3203. COEFF[6,1])!
*LOG( INPUTP. 1/GNPDEF. 1#100)!
-{EW3201. COEFF[7, 1}+EW3202. COEFF[7, 1]+EW3203. COEFF{7,1])!
+WTACR3200):

SERIES<1986 1997>TW3201=!

EXP(EW3201 . COEFF([7,1] !
+EW3201. COEFF(1, 1]1$LOG(FP3101. 1/GNPDEF. 1#100)!
+EW3201. COEFF{2, 11sLOG(FP3102. 1/GNPDEF, 1*100)!
+EW3201. COEFF[3, 1]#LOG(FP3103. 1/GNPDEF. 1#100)!
+EW3201. COEFF[4, 11sLOG(FP3104. 1/GNPDEF, 1#100)!
+EW3201. COEFF{5, 1]#LOG(WAGE. 1/GNPDEF. 12100) ¢
+EW3201. COEFF[6, 1 1+LOG( INPUTP. 1/GNPDEF, 1%100)+WTACR3200):

SERIES<1986 1997>TW3202=!
EXP(EW3202. COEFF(7,1] !
+EW3202. COEFF([1, 1]8LOG(FP3101. 1/GNPDEF. 12100)!
+EW3202. COEFF[2, 1]1#LOG(FP3102. 1/GNPDEF. 1%100)!
+EW3202. COEFF{3, 1]+LOG(FP3103. 1/GNPDEF, 1#100)!
+EW3202. COEFF[4, 1]1#LOG(FP3104. 1/GNPDEF, 1%*100)!
+EW3202. COEFF[5, 1]1$LOG(WAGE. 1/GNPDEF, 1#100)!
+EW3202. COEFF[6, 1]#LOG( INPUTP. 1/GNPDEF. 1%¥100)+WTACR3200)
SERIES<1986 1997>TW3203=!
EXP(E¥3203. COEFF[7,1] !
+EW3203. COEFF[1, 1)$LOG(FP3101. 1/GNPDEF, 1#100)!
+EW3203. COEFF[2, 1]1#LOG(FP3102, 1/GNPDEF. 1%100)!
+EW3203. COEFF[3, 1]2LOG(FP3103, 1/GNPDEF. 1¥100)!
+EW3203. COEFF[4, 1]#LOG(FP3104. 1/GNPDEF. 1%100)!
+E¥3203. COEFF[5, 1]#LOG(WAGE, 1/GNPDEF. 1%100)!
+EW3203. COEFF[6, 1]1#LOG( INPUTP, 1/GNPDEF. 1#100) +WTACR3200):

SERIES<1986 1997> A¥3201=W3201-TW3201:

SERIES<1998 2010> A¥3201=A%W3201[1997A1] REPEAT #:
SERIES<1986 1997)> A¥3202=¥3202-TW3202:
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SERIES<1998 2010> AW3202=AW3202[1997A1] REPEAT *:

SERIES<1986

1997>

AW3203=¥3203-Tw3203:

SERIES<1998 2010> AW3203-=-AW3203[1997A1] REPEAT #:

SERIES<1989
SERIES<198%
SERIES<1989
SERIES<1989

SERIES<1989
SERIES<1989
SERIES<1989
SERIES<1989

1987>
1997>
1997>
1997>

1997>
1997>
1997>
1997>

SERIES<1998 2010>

SERIES<1998

2010>

SERIES<1998 2010>
SERIES<1998 2010>

SERIES<1978
SERIESC1978

SERIES<1978
SERIES<1978
SERIES<1978
SERIES<1978

SET PER 1985 1997:

1997>
1997>

1997>
1997>
1997>
1997>

EQUATION <AUTOFIT

tacr3201=(w3201/ (w3201 +w3202+w3203+w3204 ) )*ACR32:
tacr3202=(w3202/ (w3201 +w3202+w3203+w3204 ) }*ACR32:
tacr3203=(w3203/ (w3201 +w3202+w3203+w3204 ) }*ACR32:
tacr3204=(w3204/ (w3201 +w3202+w3203+%w3204 ) }*ACR32:

aacr3201=-bkrei2:acr3201-tacr3201.
aacr3202-bkrei2:acr3202-tacr3202:
aacr3203=bkrei2: acr3203-tacr3203:
aacr3204-bkrei2: acr3204-tacr3204:
aacr3201=AACR3201[1997A1] repeat
aacr3202=AACR3202[1997A1] repeat
aacr3203=AACR3203(1937A1] repeat
aacr3204=AACR3204[1997A1] repeat

3 % 3 3

WINTER ACREAGE FUNCTION

TACRWN=(ACR21 +ACR311+ACR312+ACR313+LDWN):

WTACRWN=!
(LOG(ACR21/TACRWN)+LOG(ACR311/TACRWN)+LOG(ACR312/TACRWN)

+LOG( ACR313/TACRWN )+LOG(LDWN/TACRWN) ) /5:

W21=ACR21/TACRWN:

¥311=ACR311/TACRWN:

W312=-ACR312/TACRWN:

W313=ACR313/TACRWN:

NO> EW21 (LOG(W21)-WTACRWN) = !
LOG(FP21.1/GNPDEF, 1%100), !
LOG(FP311. 1/GNPDEF . 1%100), !
LOG(FP312. 1/GNPDEF. 1%¥100), !
LOG(FP313. 1/GNPDEF, 1%100), !
LOG(WAGE. 1/GNPDEF ., 1¥100), !
LOG( INPUTP. 1 /GNPDEF, 1%100):

IMPOSE 1,1,1,1,1,1,M,0:
NORMALIZE W21=EXP(??+WTACRWN):

FIT<COEFF>:

SET PER 1985 1997:

EQUATION <AUTOFIT NO> EW311 (LOG(W311)-WTACRWN) = !

LOG(FP21, 1/GNPDEF . 1¥100), !
LOG(FP311. 1/GNPDEF, 1%100), !
LOG(FP312. 1/GNPDEF. 1*100), !
LOG(FP313. 1/GNPDEF. 1%100), !
LOG(WAGE. 1/GNPDEF. 1¥100), !
LOG( INPUTP, 1/GNPDEF . 1%100):

IMPOSE 1,1,1,1,1,1,M,0:
NORMALIZE W311=EXP(??+WTACRWN):

FIT<COEFF>:
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SET PER 1985 1997:

EQUATION <AUTOFIT NO> EW312 (LOG{W312)-WTACRWN) = !

IMPOSE 1,1.1,1,1,1,M,0:

LOG(FP21. 1/GNPDEF. 1#100), !
LOG(FP311.1/GNPDEF. 1#100), !
LOG{FP312.1/GNPDEF. 1¥100}, !
LOG(FP313. 1/GNPDEF . 1#100), !
LOG{WAGE. 1/GNPDEF . 12100), !
LOG(INPUTP. 1 /GNPDEF. 1#100):

NORMALIZE W312=EXP(?7+WTACRWN):

FIT<COEFF>:
SET PER 1985 1997:

EQUATION <AUTOFIT NO> EW313 (LOG(W313)-WTACRWN) = 1

IMPOSE 1,1,1,1,1,1,M,0:

LOG(FP21.1/GNPDEF, 13100), !
LOG{FP311. 1/GNPDEF. 1%100), !
LOG{FP312. 1 /GNPDEF. 1#100), !
LOG{FP313. 1/GNFDEF, 12100), !
LOG(WAGE. 1/GNPDEF, 1%100), !
LOG{ INPUTP. 1/GNPDEF. 1#100):

NORMALIZE W313=EXP(?7?+WTACRWN):

FIT<COEFF>:

SERIES<1985 1997> VLDWN=EXP{!
-(EW21, COEFF[1, 11+EW311, COEFF[1, 1] +EW312, COEFF[1,1]!

+EW313, COEFF{1, 1] )*LOG(FP21, 1 /GNPDEF, 12100)!

~(EW21. COEFF[2, 1] +EW311.COEFF[2, 1]+EW312, COEFF{2,1]!

+EW313. COEFF(2, 1] }*LOG(FP311. 1/GNPDEF, 1#100)!

-(EW21. COEFF[3, 11+EW311, COEFF[3, 1]+EW312, COEFF[3,1]!

+EW313. COEFF[3, 1] )sLOG(FP312. 1 /GNPDEF. 12100)!

-(EW21.COEFF[4,1)+EW311, COEFF[4, 11+EW312. COEFF{4,1]!

+EW313, COEFF{4, 1])=LOG(FP313, 1/GNPDEF, 12100)!

-(EW21. COEFF[5, 1]+E¥311, COEFF[5, 1]1+EW312, COEFFI5, 1]

+EW313. COEFF[S5, 1] ) #LOG(WAGE. 1/GNPDEF, 1#100)!

-(EW21. COEFF[6, 1]+EW311, COEFF[6, 1] +EW312. COEFF{6,1]!

+EW313. COEFF[6, 1] )*LOG({ INPUTP. 1 /GNPDEF, 1#100)!

-(EW21.COEFF{7, 1]1+EW311, COEFF[7, 1]+EW312, COEFF[7,1}!

SERIES<1985 1997>TW21=!

+EW313. COEFF{7, 1])+WTACRWN):

EXP(EW21, COEFF([7,1] !

SERIES<1985 1997>TW311=!

+EW21, COEFF(1,1]#LOG(FP21. 1/GNPDEF, 1#100)!
+EW21, COEFF[2, 1]#LOG(FP311. 1 /GNPDEF. 1%100) ¢
+EW21. COEFF([3, 1 ]#LOG(FP312, 1/GNPDEF, 1%100}!
+EW21, COEFF([4, 1]*LOG(FP313. 1/GNPDEF, 1%100)!
+EW21, COEFF{S, 11#LOG(¥AGE, 1/GNPDEF, 1%100)!

+EW21. COEFF[6, 1J*LOG( INPUTP. 1/GNPDEF, 1¥100)+WTACRWN)

EXP(EW¥311, COEFF[7,1] !

+EW311.COEFF[1,l}tLOG(FPZI.lfGNPDEF.l#lOO);
+EW311. COEFF{2, 1 J*LOG(FP311. 1/GNPDEF, 1%100)!
+EW311, COEFF([3, 115LOG(FP312. 1/GNPDEF, 1%100)!
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+EW311. COEFF (4, 1]*LOG(FP313. 1/GNPDEF. 13100)!
+EW311. COEFF([5, 1 ]1*LOG(WAGE. 1/GNPDEF . 1¥100)!
+EW311. COEFF([6, 11#LOG( INPUTP, 1/GNPDEF. 1¥100)+WTACRWN):

SERIES<1985 1997>T%312=!

EXP(EW312. COEFF{7,1] '
+EW312. COEFF[1, 1]*LOG(FP21.1/GNPDEF. 1%100)!
+EW312. COEFF([2, 1)*LOG(FP311. 1/GNPDEF, 1%100}!
+EW312. COEFF(3, 11#L0OG(FP312. 1/GNPDEF, 1¥100)!
+EW312. COEFF[4, 11%LOG(FP313. 1/GNPDEF . 1¥100)!
+EW312, COEFF[S5, 1]%LOG(WAGE. 1/GNPDEF, 12100)!
+EW312. COEFF(6, 11*LOG( INPUTP. 1/GNPDEF . 1%100)+WTACRWN):

SERIES<1985 1997>T#313=!
EXP(EW313. COEFF(7,1] !
+EW313. COEFF([1, 1]*LOG(FP21. 1/GNPDEF. 1¥100)!
+EW313. COEFF (2, 1)*LOG(FP311. 1/GNPDEF. 1%¥100)!
+EW313. COEFF[3, 1}%LOG(FP312. 1/GNPDEF ., 1%100)!
+EW313. COEFF[4, 1]%L0OG(FP313. 1/GNPDEF . 1¥100)!
+EW313. COEFF[5, 1]*LOG(WAGE. 1/GNPDEF, 1*100)!
+EW313. COEFF([6, 1]*LOG( INPUTP, 1/GNPDEF. 1%100)+WTACRWN):

SERIES<1985 1997> AW21=W21-TW21:

SERIES<1998 2010> AW21=AW21[1997A1] REPEAT *:
SERIES<1985 1997> AW311=%311-TW311:

SERIES<1998 2010> AW311=AW311[1997A1] REPEAT *:
SERIES<1985 1997> AW312-=-W312-TW312:
SERIES<1998 2010> AW312-=AW312[1997A1] REPEAT *:
SERIES<1985 1997> AW313=W313-TW#313:
SERIES<1998 2010> AW313=AW313[1997A1] REPEAT x*:

SERIES<1979 1997> tacr21=(w2l1/(w21+w311+w312+w313+wldwn))%*(land-tacr40-1did)
SERIES<1979 1997> tacr311=(w311/(w21+w311+w312+w313+wldwn))*(land-tacr40-1did):
SERIES<1979 1997> tacr312=(w312/(w21+w311+w312+w313+wldwn))*(1and-tacrd0-1did):
SERIES<1979 1997> tacr313=(w313/(w21+w311+w312+w313+wldwn))*(land-tacrd0-1did);
SERIES<1979 1997> tldwn=(wldwn/(w21+w311+w312+w313+wldwn))%(land-tacr40-1did):

SERIES<1979 1997> aacr2l=bkrei2:acr2l-tacr2l:
SERIES<1979 1997> aacr3ll=bkrei2:acr311-tacr3ll:
SERIES<1979 1997> aacr312=bkrei2:acr312-tacr312:
SERIES<1979 1997> aacr313=bkrei2:acr313-tacr313:
SERIES<1979 1997> aldwn =bkrei2:ldwn-tldwn:
SERIES<1998 2010)> aacr2l =AACR21[1997A1] repeat x*:
!SERIES<1998 2010> aacr311=AACR311{1997A1] repeat *:
'SERIES<1998 2010> aacr312=AACR312[1997A1] repeat *:
SERIES<1998 2010> aacr311=0.0 repeat *:

SERIES<1998 2010> aacr312=0.0 repeat *:

SERIES<1998 2010> aacr313=AACR313[1997A1] repeat *:
SERIES<1998 2010> aldwn =ALDWN[1997Al] repeat x*:

4. YIELD FUNCTION

éERIES{lQSO 1997> SOUNG41=( (ACR41.3/ACR41)>=1)*1+((ACR41.3/ACR41 )<1 )*(ACR41. 3/ACR41)
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SERIESC1980 1997> SOUNG42=((ACR42. 3/ACR42)>=1)*1 +({ACR42. 3/ACR42)<1 )#(ACR42, 3/ACR42)
SERIES<1980 1997> SOUNG43=( (ACR43. 3/ACR43)>=1)#1+((ACR43. 3/ACR43)<1 )*(ACR43. 3/ACR43)
SERIESC1980 1997> SOUNG44=((ACR44.3/ACR44)>=1)31+((ACR44. 3/ACR44 )<1 }2(ACR44, 3/ACR44)
SERIESC1980 1997 SOUNG45=((ACR45. 3/ACR45)>=1)#1+({ACR45, 3/ACR45)<1 )*(ACR45, 3/ACR45)

SET PER 1980 1997:
EQUATION <AUTCFIT NO> EYD41 Y41 = ¢

(TEC-1970): !
FIT<COEFF):

SERIESC1975 1997> TYD41=SOUNG41#(EYD41.COEFF(2, 1]+EYD41. COEFF[1, 1]#(TEC-1970)):
SERIES<1975 1997> AYD41=BKREI2:YD41-TYD41:
SERIES<1998 2010> AYD41=AYD41{1997Al] REPEAT %:

SET PER 1980 1997: :
EQUATION <AUTOFIT NO> EYD42 YD42 = !
(TEC-1970): !
FIT<COEFF>:
'

éERIES(lSTS 1997> TYD42=SOUNG42#(EYD42. COEFF{2, 1]+EYD42. COEFF(1, 1]#{TEC-1970)):
SERIES<1975 1997> AYD42-=BKREI2:YD42-TYD42:
SERIES<1998 2010> AYD42-=AYD42[1997A1] REPEAT *

SET PER 1980 1997:

EQUATION <AUTOFIT NO> EYD43 YD43 = !
(TEC-1970) :

FIT<COEFF):

¥

éERIES(lQ?S 1997> TYD43=SOUNG43#(EYD43. COEFF[2, 1]+EYD43, COEFF[1, 11#(TEC-1970) ):
SERIES<1975 1997> AYD43-=BKREIZ:YD43-TYD43:
SERIES<1998 2010> AYD43=AYD43[1997A1] REPEAT *:

SET PER 1980 1997:

EQUATION <AUTOFIT NO> EYD44 YD44 = !
(TEC-1970) :

FIT{COEFF):

3

éERIES(lQ?S 1997>TYD44=S0UNG43*(EYD44, COEFF[2, 1]+EYD44, COEFF{1, 1]*(TEC-1970) ):
SERIES<1975 1997> AYD44=BKREI2:YD44-TYD44:

SERIES<1998 2010> AYD44=AYD44[1997A1] REPEAT %:

!

SET PER 1980 1997:

EQUATION <AUTOFIT NO> EYD45 YD45 = !
(TEC-1970), !
SPIKE(1994, 1)+SPIKE(1995, 1)+SPIKE(1996, 1) !
SPIKE(1980, 1)+SPIKE{1981,1)+!
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SPIKE(1984,1)+SPIKE(1986,1)+SPIKE(1988,1)+!
SPIKE(1990,1)+SPIKE(1996,1) :

FIT<COEFF):

]

SERIES<1975 1897>TYD45=SOUNG45%(EYD45. COEFF([4,1] !
+EYD45. COEFF{1, 1]%(TEC-1970) '
+EYD45, COEFF[2, 11s(SPIKE(1994, 1)+SPIKE(1995,1))!
+EYD45. COEFF[3, 1]*(SPIKE(1980, 1 ) +SPIKE(1981,1)+!
SPIKE(1984,1)+SPIKE(1986,1)+!
SPIKE(1988, 1) +SPIKE(1990,1)+!
SPIKE(1996.1))):

SERIES<1975 1997> AYD45=BKRE!2:YD45-TYD45:
SERIES<1998 2010> AYD45-=AYD45[1997A1]) REPEAT s:
]

SET PER 1980 1997:
EQUATION CAUTOFIT NO> EYD21 YD21 = !
LOG(TEC-1975), !
SPIKE(1992,1)+SPIKE(1995,1)+SPIKE(1996,1) :
FIT<COEFF)>:
]

SERIES<1975 1997> TYD21=EYD2}.COEFF[3,1] !
+EYD21 . COEFF(1, 1]8LOG(TEC-1975) !
+EYD21. COEFF{2, 1)#(SPIKE(1992, 1)+SPIKE(1995,1)!
+SPIKE(1996,1)):
SERIES<1975 1997)> AYD21=BKREI2:YD21-TYD21:
SERIES<1998 2010> AYD21=AYD21{1997A1] REPEAT 3%:
[ ]

SET PER 1980 1997:

EQUATION <AUTOFIT NO> EYD2Z YD22 = !
LOG(TEC-1978), !
SPIKE(1994,1) :

FIT<COEFF):
'

SERIES<1975 1997> TYD22=EYD22, COEFF[3,1] !
+EYD22. COEFF{1, 1]%LOG(TEC-1978) !
+EYD22, COEFF[2, 1]#SPIKE(1994,1):
SERIES<1975 1997> AYD22=BKREI2: YD22-TYD22:
SERIES<1998 2010> AYD22-AYD22[1997A1] REPEAT =:
'

SET PER 1980 1997:

EQUATION <AUTOFIT NO» EYD311 YD311 = !
LOG(TEC-1970) :

FIT<COEFF>:

'

éERIES<1975 1997> TYD311=EYD311.COEFF(2, 1}+EYD311.COEFF(1, 1]*LOG(TEC-1970)
SERIES<1975 1997> AYD311=BKREI2:YD311-TYD311:

SERIES<1998 2010> AYD311=AYD311[1997A1] REPEAT #:

]

SET PER 1980 1997:

EQUATION <AUTOFIT NO> EYD312 YD312 = !
LOG(TEC-1970), !
SPIKE(1995,1) :

FIT<COEFF>:

'
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SERIES<1975 1997)>TYD312=EYD312. COEFF[3, 1)+EYD312, COEFF[1, 1]#LOG(TEC-1970) !
+EYD312. COEFF[2, 1]#SPIKE(1995, 1):

SERIES<1975 1997> AYD312=BKREI2:YD312-TYD312:

SERIES<1998 2010> AYD312=AYD312[1997A1] REPEAT #:

'

SET PER 1980 1997:

EQUATION <AUTOFIT NO> EYD3101 YD3101 = !
LOG(TEC-1970):

FITCCOEFF):

!

éERIES<1975 1997> TYD3101=EYD3101.COEFF({2, 1]+EYD3101.COEFF[1, 1]sLOG(TEC-1970)
SERIES<1975 1997> AYD3101=BKREI2: YD3101-TYD3101:

SERIES<1998 2010> AYD3101=AYD3101[1997A1] REPEAT »:

'

SET PER 1980 1997:

EQUATION <AUTOFIT NO> EYD3102 YD3102 = !
LOG(TEC-1970) :

FIT<COEFF):

'

éERIES<1975 1997> TYD3102=EYD3102. COEFF[2, 1}+EYD3102. COEFF[1, 1)*LOG(TEC-1970)
SERIES<1975 1997> AYD3102=BKREI2: YD3102-TYD3102:

SERIES<1998 2010> AYD3102=AYD3102{1997A1] REPEAT #:

[}

SET PER 1980 1997:

EQUATION <AUTOFIT NO> EYD3103 YD3103 = !
LOG(TEC-1970) :

FIT<COEFF)>:

!

éERIES<1975 1997> TYD3103=EYD3103. COEFF{2, 1]+EYD3103. COEFF[1, 1]#LOG(TEC-1970)
SERIES<1975 1997> AYD3103=BKREI2: YD3103-TYD3103:

SERIES<1998 2010> AYD3103=AYD3103[1997A1] REPEAT #:

'

SET PER 1980 1997:
EQUATION <AUTOFIT NO> EYD3104 YD3104 = !
LOG(TEC-1970) :
FIT<COEFF):
!
SERIES<1975 1997> TYD3104=EYD3104.COEFF{2, 1]}+EYD3104. COEFF[1, 1]#LOG(TEC-1970)
SERIES<1975 1997> AYD3104=BKREI2:YD3104-TYD3104:
SERIES<1998 2010> AYD3104=AYD3104[1997A1] REPEAT *:
'

SET PER 1988 1997:

EQUATION <AUTOFIT NO> EYD3201 YD3201 = !
LOG(TEC-1970) :

FIT<COEFF>:

!

éERIES<1975 1997> TYD3201=EYD3201. COEFF[2, 1]+EYD3201. COEFF[1, 1]#LOG(TEC-1970)
SERIES<1975 1997> AYD3201=BKREI2:YD3201-TYD3201:

SERIES<1998 2010> AYD3201-AYD3201[1997A1] REPEAT s:

!

SET PER 1988 1997:

EQUATION <AUTOFIT NO> EYD3202 YD3202 = !
LOG(TEC-1970) :

FIT{COEFF>:
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SERIESK1975 1997> TYD3202=EYD3202. COEFF(2, 1]+EYD3202. COEFF[1, 1]*LOG(TEC-1970)
SERIES<1975 1997> AYD3202=BKREI2: YD3202-TYD3202:

SERIES<1998 2010> AYD3202-AYD3202(1997A1] REPEAT s:

1

1

SET PER 1988 1997:

EQUATION <AUTOFIT NO> EYD3203 YD3203 = !
LOG(TEC-1970)

FIT<COEFF>:

'

éERIES(lQ?S 1997> TYD3203=EYD3203. COEFF[2, 1]+EYD3203. COEFF[1, 1]#LOG(TEC-1970)
SERIES<1975 1997> AYD3203=BKRE12: YD3203-TYD3203:

SERIES<1998 2010> AYD3203-AYD3203[1997A1] REPEAT %:

!

SET PER 1988 1997:

EQUATION <AUTOFIT NO> EYD3204 YD3204 = !
LOG(TEC-1970) :

FIT<COEFF>:

L]

éERIES<1975 1997> TYD3204=EYD3204. COEFF[2, 1]+EYD3204. COEFF[1, 1]*LOG(TEC-1970)
SERIES<1975 1997)> AYD3204=BKREI2: YD3204-TYD3204:

SERIES<1998 2010> AYD3204=AYD3204[1997A1] REPEAT =*:

]

'

'

SERIES <1975 1997>TQ41=ACR41%YD41/100:
SERIES<1975 1997> AQ41=BKREI12:041-T0Q41:
SERIES<1998 2010> AQ41=AQ41[1997A1] REPEAT *:

SERIES <1975 1997>TQ42=ACR42%YD42/100:
SERIES<1975 1997> AQ42-BKREI2:Q42-TQ42:
SERIES<1998 2010> AQ42=AQ42[1997A1] REPEAT x:

SERIES <1975 1997>TQ43=ACR43%YD43/100:
SERIES<1975 1997> AQ43=BKREI2:Q43-TQ43:
SERIES<1998 2010> AQ43=-AQ43[1997A1] REPEAT *:

SERIES <1975 1997>TQ44=-ACR44%YD44/100:
SERIES<1975 1997> AQ44=BKRE12:Q44-TQ44:
SERIES<1998 2010> AQ44-AQ44[1997A1] REPEAT *:

SERIES <1975 1997>TQ45=ACR45%YD45/100:
SERIES<1975 1997> AQ45-=-BKREI2:Q45-TQ45:
SERIES<1998 2010> AQ45=AQ45[1997A1] REPEAT *:

SERIES <1975 1997>TQ11=ACR11%YD11/100:
SERIES<1975 1997> AQl1=BKREI2:Q11-TQl1:
SERIES<1998 2010> AQ11=AQ11[1997A1] REPEAT *:

SERIES <1975 1997)>TQ22-ACR22%YD22/100:
SERIES<1975 1997)> AQ22=BKRE12:Q22-TQ22:
SERIES<1998 2010> AQ22=AQ22[1997A1] REPEAT x:

SERIES <1975 1997>TQ31-03101+Q3102+03103+Q3104:
SERIES<1975 1997> AQ31=BKREI2:Q31-TQ31:
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SERIES<1998 2010> AQ31=AQ31[1997A1] REPEAT *:

SERIES <1975 1997>TQ32=03201 +Q3202+Q3203+Q3204:
SERIES<1975 1997> AQ32=BKREI2:Q32-TQ32:
SERIES<1998 2010> AQ32-AQ32[1997A1] REPEAT =:

SERIES <1975 1997>TQ21=ACR21*YD21/100:
SERIES<1975 1997> AQ21=BKREI2:Q21-TQ21:
SERIES<1998 2010> AQ21=AQ21[1997A1] REPEAT =:

SERIES <1975 1997>TQ311=ACR311%YD311/1G0:
SERIES<1975 1997> AQ311=BKREI2:Q311-TQ311:
SERIES<1998 2010> AQ311=AQ311[1997A1] REPEAT =:

SERIES <1975 1997>TQ312=ACR312%YD312/100:
SERIES<1975 1997> AQ312=BKREI2:Q312-TQ312:
SERIES<1998 2010> AQ312=AQ312[1997A1] REPEAT *:

SERIES <1975 1997>TQ3101=ACR3101%*YD3101 /100:
SERIES<1975 1997)> AQ3101=BKREI2:Q3101-TQ3101:
SERIES<1998 2010> AQ3101=AQ3101[1997A1] REPEAT *:

SERIES <1975 1997>TQ3102=ACR3102%YD3102/100:
SERIES<1975 1997> AQ3102=BKREI12:Q3102-TQ3102:
SERIES<1998 2010> AQ3102-AQ3102[1997A1] REPEAT *:

SERIES <1975 1997>TQ3103=ACR3103%YD3103/100:
SERIES<1975 1997> AQ3103=BKREI2:Q3103-TQ3103:
SERIES<1998 2010> AQ3103=AQ3103([1997A1] REPEAT *:

SERIES <1975 1997>TQ3104=ACR3104%YD3104/100:
SERIES<1975 1997> AQ3104-BKREI2:Q3104-TQ3104:
SERIES<1998 2010> AQ3104=AQ3104[1997A1] REPEAT =:

SERIES <1975 1997>TQ3201=ACR3201%YD3201/100:
SERIES<1975 1997> AQ3201=BKREI2:Q3201-TQ3201:
SERIES<1998 2010> AQ3201=AQ3201(1997A1] REPEAT *:

SERIES <1975 1997>TQ3202=ACR3202%YD3202/100:
SERIES<1975 1997> AQ3202-BKREI2:Q3202-TQ3202:
SERIES<1998 2010> AQ3202-AQ3202[1997A1] REPEAT =*:

SERIES <1975 1997>TQ3203=ACR3203%YD3203/100:
SERIES<1975 1997> AQ3203=BKREI12:Q3203-TQ3203:
SERIES<1998 2010> AQ3203=AQ3203(1997A1] REPEAT x*:

SERIES <1975 1997>TQ3204=-ACR3204%YD3204/100:
SERIES<1975 1997> AQ3204-BKREI2:Q3204-TQ3204:
SERIES<1998 2010> AQ3204-AQ3204[1997A1] REPEAT #:
1

! 5. PRICE DETERMINATION

éERIES<1975 1997> TFP50=( (FP50[1997A1]/EXPDEF*100)*
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(1-0.0108134¢(TEC-1995) ) ) sEXPDEF/100:
SERIES<1975 1997)> AFP50=BKREI2: FP50-TFP50:
SERIES<1998 2010> AFP50-=AFP50[1997A1) REPEAT s:
SERIES<1975 2010> FP50=((FP50[1997A1]/EXPDEF#100s !
{1-0.0108134%(TEC-1995) ) }3EXPDEF/100) +AFP50
[}
SERIES<1975 1997> TFP21=(FP21[1997A1]%0.95) REPEAT s:
SERIES1975 1997> AFP21=BKRE12:FP21-TFP21:
SERIES<1998 2010> AFP21=AFP21[1997A1] REPEAT 3:
SERIES<1975 2010)> FP21=FP21[1997A1]%0.95+AFP21 :
(]

SERIES<1975 1997> CONV11=FP11/CP11:

SERIES<1998 2010> CONVI1 =CONV11[1997A1] REPEAT s:
]

SERIES<1975 1997> CONV22=FP22/CP22:

SERIES<1998 2010> CONV22=CONV22[1997A1] REPEAT s:
]

SERIESC1975 1997> CONV31=FP31/CP31:
SERIES<1998 2010> CONV3I =CONV31{1997A1] REPEAT s:
[)

éERIES<1975 1997> CONV3101=FP3101/CP3101:
SERIES(1998 2010> CONV3101=CONV3101[1997A1] REPEAT s:
'

SERIES<1975 1997> CONV3102=FP3102/CP3102:
SERIES<1998 2010> CONV3102=CONV3102[1997A1] REPEAT s:
[}

éERIES<1975 1997> CONV3103=FP3103/CP3103:
SERIES<1998 2010> CONV3103=CONV3103[1997A1] REPEAT 3:
'

éERIES<1975 1997> CONV3104=FP3104/CP3104:
SERIES<1998 2010> CONV3104=CONV3104[1997A1] REPEAT !
'

éERIES<1975 1997> CONV3201=FP3201/CP3201:
SERIES<1998 2010> CONV3201=CONV3201{1997A1] REPEAT =:
'

SERIESC1975 1997> CONV3202=FP3202/CP3202:
SERIES<1998 2010> CONV3202=CONV3202(1997A1] REPEAT :
]

éERIES(lQ?S 1997> CONV3203-FP3203/CP3203:
SERIES<1998 2010> CONV3203=CONV3203[1997A1] REPEAT !
]

éERIES(lQ?S 1997> CONV3204=FP3204/CP3204:
SERIES<1998 2010> CONV3204=CONV3204[1997A1] REPEAT %:

SERIES<1975 1997> CONV32=FP32/CP32:
SERIES<1998 2010> CONV3Z =CONV32[1997A1] REPEAT s:
)

SERIESK1975 1997> CONV311=FP311/CP311:
SERIES<1998 2010> CONV311=CONV311[1997A1JREPEAT s:
[}

éERIES<1975 1997> CONV312=FP312/CP312:
SERIES<1998 2010> CONV312=CONV312{1997A1 ]REPEAT *:

SERIESC1975 1997> CONV41=FP41/CP41:
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SERIES<1998 2010> CONV4l =CONV41[1997A1] REPEAT =*:
'

SERIESC1975 1997 CONV42-FP42/CP42:
SERIES<1998 2010> CONV42 =CONV42[1997A1] REPEAT =:
]

SERIESC1975 1997> CONV43=FP43/CP43:
SERIESC1998 2010> CONV43 =CONV43[1997A1] REPEAT s:
)

SERIES1975 1997> CONV44=FP44/CP44:
SERIES<1998 2010> CONV44 =CONV44[1997A1] REPEAT :
[]

éERIES<1975 1997> CONV45=FP45/CP45:
SERIES<1998 2010> CONV45 =CONV45[1997A1] REPEAT s:
'

éERIES<1978 2010> FP313=(TEC<=1997)#FP313+(TEC>1997)*FP31:
!

!
! 6. INDIVIDUAL DEMAND
'

!

SET PER 1975 1997:

EQUATION <AUTOFIT NO > EPERD11 (D11/CVPOP$1000) = !
LOG(CPll/EXPDEFthO) !
PERD21,
(PERD61 *PERDGZ*PERD63 ) :

FIT<COEFF>:

!

SERIES<1975 1997> TPERDI1=EPERD11.COEFF[4,1] !
+EPERD11. COEFF[1, 1]*LOG(CP11/EXPDEF#100) !
+EPERDI 1. COEFF{2, 1]#PERD21 !
+EPERD11. COEFF{3, 1}#(PERD61 +PERD62+PERD63 ) :
SERIES<1975 1997> APERD11=BKREIZ2:PERD11-TPERD11:
SERIES<1998 2010> APERD11=APERD11[1997A1] REPEAT s:
]

1= SENARIO ANAYSIS(1)

'SERIES<1975 1897> TD11=!

! (TEC<=1996)#(Q11, 1+STENT11. 1-STENT11-DGA11+MMA1 1FX-SEED1 1~ LOSSll*EIMll)*
! (TEC>1996)=(Q11. 1+STENT11. 1-STENT11-DGA11 +MMAL11FX

! -0.04s(Q11. 1+MMA11FX+STENT11.1)-0.0075%Q11. 1+EIM11):

'SERIES<1975 1997> AD11=BKREI2:D11-TD11:

111SERIES<1998 2010> AD11=AD11[1997A1] REPEAT =*:

'SERIES<1998 2010> AD11=0.0 REPEAT #*:

'SERIES<1975 1997> TD11=!

! (TEC<=1996)*(Q11. 1+STENT11, 1-STENT11-DGA11+MMA11-SEED11-LOSS11+EIM11)+!
! (TEC>1996)*(Q11, 1+STENT11. 1-STENT11-DGA11+MMALL !

! -0.043(Q11. 1+MMA11+STENT11, 1) -0, 0075*Q11. 1+EIM11):

'SERIES<1975 1997> AD11=BKREIZ:D11-TD1l:

1 1SERIES<1998 2010> AD11=AD11[1997A1} REPEAT =:

!SERIES<1998 2010> AD11=0.0 REPEAT #:

!

SERIF.S<1975 1997> TD11=!
(TEC<=1996)*(Q11. 1+STENT11, 1-STENT11-DGA11 +MMA11FX-SEED11-LOSS11+EIM11)+!
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(TEC>1996)#(Q11. 1+STENT11. 1 -STENT11-DGA11 +MMAL1FX Y
-0.043(Q11.1+MMA11FX+STENT11.1)-0.0075%Q11. 1+EIM11):

SERIES<1975 1997> AD11=BKREI2:D11-TDil:

1 1SERIES<1998 2010> AD11=AD11{1997A1] REPEAT %:

SERIES<1998 2010> AD11=0.0 REPEAT =:

]

'SERIES<1975 1997> TD11=!

' (TEC<=1996)%(Q11.1+STENT11, 1-STENT11-DGA11+MMA11-SEEDI1 - LOSSll*EIMll)‘
! (TEC>1996)%(Q11.1+STENT11, I -STENT11-DGAL1 +MMAL1 !

! -0.04%(Q11. 1+MMA11+STENT11.1)-0.0075%Q11. 1+EIM11):

'SERIES<1975 1997> AD11=BKREI2:D11-TD11:

11 1SERIES<1998 2010> AD11=AD11[1997A1] REPEAT %:

'SERIES<1998 2010> AD11=0.0 REPEAT =:

SERIES<1983 1997> TCP11=(EXP((D11/CVPOP%1000!

-EPERDI1. COEFF[2, 1]%PERD21 !

-EPERDI 1. COEFF[3, 1]%(PERD61+PERD62+PERDE3) !

-EPERD11. COEFF (4, 1])/EPERD11, COEFF(1,1]))*EXPDEF/100:
SERIES<1975 1997> ACP11=BKREI2:CP11-TCP1l:
SERIES<1998 2010> ACP11=ACP11[1997A1] REPEAT #:

SET PER 1975 1997:

EQUATION <AUTOFIT NO> ERCP41 LOG(CP41/EXPDEF%¥100) = !
LOG(D41. 1/POP, 1%1000), !
LOG( INCOM/EXPDEF*100)

FIT<COEFF>:

SERIES<1975 1997> TD41=(TEC<=1996)%(041.1+EIM41-L0SS41)+!
(TEC>1996)%(Q41.1-0, 24349+Q41.1):

SERIES<1975 1997> TCP41=(EXP(ERCP41.COEFF[3,1] !
+ERCP41. COEFF([1, 1]*LOG(TD41/POP%1000)!
+ERCP41, COEFF[2, 1]%LOG( INCOM/EXPDEF*100) ) )*EXPDEF /100:
SERIES<1975 1997)> AD41=BKREI2:D41-TD4l:
SERIES<1998 2010> AD41=AD41[1997A1] REPEAT #:
SERIES<1975 1997> ACP41=BKREI2:CP41-TCP41:
SERIES<1998 2010> ACP41=ACP41[1997A1] REPEAT *:

SERIES<1975 1997> TPERD41=(EXP((LOG(CP41/EXPDEF*100) !
~-ERCP41. COEFF[2, 1]*LOG( INCOM/EXPDEF%100) !
-ERCP41. COEFF([3, 1])/ERCP41. COEFF[1,1])):

SERIES<1975 1997)> APERD41=BKREI2:PERD41-TPERD41:

SERIES<1998 2010> APERD41=APERD41([1997A1] REPEAT #:

SET PER 1989 1997:
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EQUATION <AUTOFIT NO)» ERCP42 LOG(CP42/EXPDEF*100) = !
L0G(D42.1/POP, 1%1000), !
LOG( INCOM/EXPDEF#100)
FIT<COEFF):

SERIESC1975 1997> TD42=(TEC<=1996)*(Q42. 1 +EIM42-L0SS42)+!
(TEC>1996)#(Q42.1-0. 332895Q42.1):

SERIES1975 1997> TCP42=(EXP(ERCP42. COEFF[3,1] !
+ERCP42, COEFF[1, 1]#L0G(TD42/P0OP*1000) !
+ERCP42. COEFF([2, 1]*LOG( INCOM/EXPDEF*100) ) ) *EXPDEF/100

SERIES<1975 1997)> AD42=BKREI12:D42-TD42:
SERIES<1998 2010> AD42=AD42[1997A1] REPEAT x*:
SERIES<1975 1997> ACP42-=BKREI12:CP42-TCP42:
SERIES<1998 2010> ACP42-ACP42[1997A1] REPEAT *:

SERIES<1975 1997> TPERD42=(EXP({LOG(CP42/EXPDEF%100) !
-ERCP42. COEFF[2, 1]%LOG( INCOM/EXPDEF*100) !
-ERCP42. COEFF(3, 1] ) /ERCP42. COEFF[1,1]))

SERIES<1975 1997> APERD42-BKREI2:PERD42-TPERD42:

SERIES<1998 2010> APERD42-=APERD42[1997A1] REPEAT *:

SET PER 1975 1997:
EQUATION <AUTOFIT NO> ERCP43 LOG(CP43/EXPDEF#*100) = !
LOG(D43/P0OP*1000), !
LOG( INCOM/EXPDEF*100),
SPIKE(1992, 1)+SPIKE(1993, 1)+SPIKE(1994,1)+SPIKE(1995,1):
FIT<COEFF>:

SERIES<1975 1997> TD43=(TEC<{=1996)*(Q43+EIM43-L0SS43)+!
(TEC>1996)%(Q43-0. 36652%Q43):

SERIES<1975 1997)> TCP43=(EXP(ERCP43.COEFF(4,1]
+ERCP43. COEFF[1, 1]1%*LOG(TD43/POP*1000) !
+ERCP43. COEFF([2, 1]*LOG( INCOM/EXPDEF*100)
+ERCP43. COEFF[3, 1]*(SPIKE(1992, 1)+SPIKE(1993,1)!
+SPIKE(1994,1)+SPIKE(1995, 1)) ) )*EXPDEF/100

SERIES<1975 1997> AD43=BKREI2:D43-TD43:

SERIES<1998 2010> AD43=AD43[1997A1] REPEAT *:

SERIES<1975 1997)> ACP43=BKREI2:CP43-TCP43:

SERIES<1998 2010> ACP43=ACP43([1997A1] REPEAT #:

!

SERIES<1975 1997)> TPERD43=(EXP((LOG(CP43/EXPDEF#*100) !
-ERCP43. COEFF[2, 1]*LOG( INCOM/EXPDEF*100) !
-ERCP43. COEFF{3, 1)*(SPIKE(1992, 1)+SPIKE(1993,1)+ !

SPIKE(1994, 1)+SPIKE(1995,1)) !

-ERCP43. COEFF[4, 1])/ERCP43. COEFF[1,1])):

SERIES<1975 1997> APERD43=BKREI2:PERD43-TPERD43:
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SERIES<1998 2010> APERD43=APERD43[1997A1] REPEAT #:

SET PER 1975 1997:

EQUATION <AUTOFIT NO)> ERCP44 LOG(CP44/EXPDEF#100) = !
LOG(D44/P0P£1000), t
LOG( INCOM/EXPDEF%100):

FIT<COEFF):

SERIES<1975 1997> TD44=(TEC(=1996)*(Q44+EIM44-L0SS44)+!
(TEC>1996)2(Q44-0, 222429Q44):

SERIES<1975 1997> TCP44=(EXP{ERCP44. COEFF[3,1]) .
+ERCP44. COEFF[1, 1 ]*LOG(TD44/POP%1000 !
+ERCP44. COEFF(2, 1)#L0OG( INCOM/EXPDEF%100) ) ) $EXPDEF/100

SERIES<1975 1997> AD44-BKREI2:D44-TD44:
SERIES<1998 2010> AD44=AD44[1997A1] REPEAT s:
SERIES<1975 1997> ACP44=BKREI12:CP44-TCP44:
SERIES<1998 2010> ACP44=ACP44[1997A1] REPEAT s:

SERIES<1975 1997> TPERD44=(EXP((LOG(CP44/EXPDEF*100)!
-ERCP44, COEFF[2, 1]¢L0OG( INCOM/EXPDEF#100) !
-ERCP44. COEFF[3, 1])/ERCP44, COEFF[1,1])):

SERIES<1975 1997> APERD44-BKRE12: PERD44-TPERD44:

SERIES<1998 2010> APERD44=APERD44{1997A1] REPEAT 3!

SET PER 1975 1997:
'

EQUATION <AUTOFIT NO)> ERCP45 LOG{CP45/EXPDEF*100) = !
LOG(D45. 1/POP. 1*1000), !
LOG( INCOM/EXPDEF%100):
FIT<COEFF):

SERIES<1975 1997> TD45=(TEC<=1996)5(Q45. 1 +EIM45-L0SS45+MMA45%(1-0.1) )+!
(TEC>1996)#(Q45. 1-0. 30573#Q45. 1 +MMA45%(1-0.1)):

SERIES<1975 1997> TCP45=(EXP(ERCP45. COEFF[3,1] !
+ERCP45, COEFF[1, 1] *L0OG(TD45/POP¥1000) !
+ERCP45. COEFF[2, 1]#LOG{ INCOM/EXPDEF%100) ) }*EXPDEF/100

SERIES<1975 1997> AD45=BKREI12:D45-TD45:
SERIES<1998 2010)> AD45-AD45[1997A1] REPEAT #:
SERIES<1975 1997> ACP45=BKREIZ2:CP45-TCP45:
SERIES<1998 2010> ACP45=ACP45[1997A1] REPEAT s:

SERIES<1975 1997> TPERD45=( EXP((LOG(CP45/EXPDEF#100)!
-ERCP45. COEFF([2, 1]3L0G( INCOM/EXPDEF%100) !
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-ERCP45. COEFF[3, 1] )/ERCP45. COEFF[1,1])):
SERIESC1975 1997> APERD45=BKREI2: PERD45-TPERD45:
SERIES<1998 2010> APERDA5=APERD45[1997A1] REPEAT =*:

SET PER 1975 1997:
FQUATION <AUTOFIT NO> ERCP311 LOG(CP311/EXPDEF#100) = !
LOG(D311/P0OP#1000), '
. LOG( INCOM/EXPDEF#100),
SPIKE(1994,1)+SPIKE(1995,1):
FIT<COEFF>:

SERIES1975 1997> TD311=(TEC<=1996)#(Q311+EIM311-L0SS311+MMA311)+!
' (TEC>1996)%(Q311-0. 304645Q311+MMA311 ):

SERIES<1975 1997> TCP311=(EXP(ERCP311.COEFF[4,1] '
+ERCP311. COEFF[1, 1]*L0G(TD311/POP$1000) '
+ERCP311. COEFF([2, 1]*L0G( INCOM/EXPDEF#*100)
+ERCP311. COEFF[3, 1]#(SPIKE(1994, 1 )+SPIKE(1995, 1)) ) )*EXPDEF/100:

SERIES<1975 1997> AD311=BKREIZ2:D311-TD311:
SERIES<1998 2010> AD311=AD311[1997A1] REPEAT #:
SERIES<1975 1997> ACP311-BKREI2:CP311-TCP311:
SERIES<1998 2010> ACP311=ACP311[1997A1] REPEAT %:

SERIES<1975 1997> TPERD311=(EXP((LOG(CP311/EXPDEF#100)!
-ERCP311. COEFF[2, 1)#LOG( INCOM/EXPDEF*100) !
-ERCP311. COEFF(3, 1]*(SPIKE(1994, 1)+SPIKE(1995,1))
-ERCP311. COEFF[4, 1})/ERCP311, COEFF[1,1])):

SERIES<1975 1997> APERD311=BKREI2:PERD311-TPERD311:

SERIES<1998 2010> APERD311=APERD311[1997A1} REPEAT %:

SET PER 1986 1997:
EQUATION <AUTOFIT NG> ERCP312 LOG(CP312/EXPDEF#100) = !
LOG(D312/POP*1000), !
LOG( INCOM/EXPDEF#100),
SPIKE(1991,1)+SPIKE(1994,1):
FIT{COEFF):

SERIESK1975 1997> TD312=(TEC{=1996)*(Q312+EIM312-L0SS312+MMA312)+!
(TEC>1996)#(0312-0. 23216#0312+MMA312):

SERIES<1975 1997> TCP312=(EXP(ERCP312. COEFF([4,1] !
+ERCP312. COEFF[1, 1]1¢L0OG(TD312/POP21000) !
+ERCP312. COEFF[2, 1]#LOG( INCOM/EXPDEF*100)
+ERCP312. COEFF[3, 1]1%(SPIKE(1991, 1 )+SPIKE(1994,1))) )*EXPDEF /100

SERIES<1975 1997)> AD312=BKREIZ2:D312-TD312:

SERIESC1998 2010> AD312=AD312[1997A1] REPEAT #:

SERIES<1975 1997> ACP312=BKRE12:CP312-TCP312:

'SERIES<1998 2010> ACP312=(ACP312[1997A1]+ACP312[1996A1]+ACP312[1995A1]+!
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! ACP312{1994A1]+ACP312[1993A1])/5 REPEAT 3!
SERIES<1998 2010> ACP312=0.0 REPEAT =:
SERIES<1975 1997> TPERD312=(EXP((LOG(CP312/EXPDEF#100)!
-ERCP312, COEFF[2, 1}+LOG( INCOM/EXPDEF#100)
-ERCP312. COEFF{3, 1}#(SPIKE(1991,1)+SPIKE(1994,1))
-ERCP312, COEFF(4, 1])/ERCP312. COEFF([1,11])):
SERIES<1975 1997> APERD312=BKREI2:PERD312-TPERD312:
SERIES<1998 2010> APERD312=APERD312([1997A1] REPEAT #:

SET PER 1981 1997:

EQUATION <AUTOFIT NO> ERCP3101 LOG(CP3101/EXPDEF*100)= !
LOG(D3101/P0OP%1000), !
LOG( INCOM/EXPDEF*100),
SPIKE(1992,1)+SPIKE(1995,1) AR=1

FIT<COEFF>:

SERIES<1982 1997> TD3101=-Q3101+MMA3101+EIM3101:

SERIES<1982 1997> TCP3101=(EXP(ERCP3101. COEFF[4,1] !
+ERCP3101. COEFF[1, 1]1*LOG(TD3101/POP*1000)*
+ERCP3101 . COEFF[2, 1]*L0OG( INCOM/EXPDEF*100)

+ERCP3101. COEFF(3, 1]1%(SPIKE(1992, 1)+SPIKE(1995,1)) ) )*EXPDEF/100

SERIES<1975 1937> AD3101=BKREI2:D3101-TD3101:
SERIES<1998 2010> AD3101=AD3101[1997A1] REPEAT *:
SERIES<1975 1997> ACP3101=BKREI2:CP3101-TCP3101:
SERIES<1998 2010> ACP3101=ACP3101([1997A1] REPEAT x:

SERIES<1975 1997> TPERD3101=(EXP((LOG(CP3101/EXPDEF%100)!
-ERCP3101. COEFF[2, 1]*LOG( INCOM/EXPDEF*100)
-ERCP3101. COEFF[3, 1 1%(SPIKE(1992,1)+SPIKE(1995,1))
-ERCP3101. COEFF([4,1])/ERCP3101, COEFF[1,1]))

'

SERIES<1975 1997> APERD3101=BKRE12:PERD3101-TPERD3101:

SERIES<1998 2010> APERD3101=APERD3101[1997A1] REPEAT *:

SET PER 1989 1997:
EQUATION <AUTOFIT NO> ERCP3102 LOG(CP3102/EXPDEF#100)= !
L0G(D3102/P0OP*1000), !
LOG( INCOM/EXPDEF*100),
SPIKE(1988,1)}+SPIKE(1989,1)+SPIKE(1990,1):
FIT<COEFF>:
SERIES<1975 1997> TCP3102=(EXP(ERCP3102. COEFF[4,1] !
+ERCP3102. COEFF{1, 1]*L0G(D3102/P0OP*1000) !
+ERCP3102. COEFF[2, 1]*LOG( INCOM/EXPDEF%100) !
+ERCP3102. COEFF[3, 1]#(SPIKE(1988,1)+SPIKE(1989,1) !
+SPIKE(1990, 1)) ) )*EXPDEF/100:
SERIES<1975 1997> ACP3102-BKREI2:CP3102-TCP3102:
SERIES<1998 2010> ACP3102=ACP3102[1997A1] REPEAT *:

SET PER 1989 1997:

EQUATION <AUTOFIT NO> ERCP3103 LOG(CP3103/EXPDEF#100)= !
LOG(D3103/POP*1000), !
LOG( INCOM/EXPDEF*100) AR=1:
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FIT<COEFF>:
SERIES<1975 1997> TCP3103=(EXP(ERCP3103. COEFF[3,1] !
+ERCP3103. COEFF(1, 1]*L0G(D3103/POP*1000) !
+ERCP3103, COEFF([2, 1 ]*LOG( INCOM/EXPDEF*100) ) }*EXPDEF/100
SERIESC1975 1997> ACP3103=BKREI2:CP3103-TCP3103:
SERIESC1998 2010> ACP3103-ACP3103[1997A1] REPEAT =:

SET PER 1987 1997:
EQUATION <AUTOFIT NO> ERCP3104 LOG(CP3104/EXPDEF%100) = !
LOG(D3104/POP*1000), !
LOG{ INCOM/EXPDEF*100) AR=! ;
FIT<COEFF):
SERIES<1975 1997)> TCP3104=(EXP{ERCP3104.COEFF[3,1] !
+ERCP3104, COEFF(1, 1 }*L0OG(D3104/POP%1000) !
+ERCP3104. COEFF[2, 1 ]*LOG( INCOM/EXPDEF*100) ) ) *EXPDEF /100
SERIES<1975 1997> ACP3104=BKREI2: CP3104-TCP3104:
SERIES<1998 2010> ACP3104=ACP3104[1997A1] REPEAT =:

SET PER 1988 1997:
EQUATION <AUTOFIT NO> ERCP3201 CP3201/EXPDEF%100 = !
LOG(D3201 /POP%1000), !
LOG( INCOM/EXPDEF*100) :
FIT<COEFF>:
SERIES<1975 1997> TCP3201=( (ERCP3201. COEFF[3,1] !
+ERCP3201 . COEFF[1, 11#L0OG(D3201/POP%1000) !
+ERCP3201. COEFF[2, 1]#LOG( INCOM/EXPDEF%100} ) }*EXPDEF /100
SERIESC1975 1997> ACP3201=BKREI2:CP3201-TCP3201:
SERIES<1998 2010> ACP3201=ACP3201[1997A1] REPEAT *:

SET PER 1988 1997:
EQUATION <AUTOFIT NO> ERCP3202 CP3202/EXPDEF#100 = !
LOG(D3202/P0P*1000), ¢
LOG({ INCOM/EXPDEF*100) :
FITCCOEFF>:
SERIES<1975 1997)> TCP3202=( (ERCP3202.COEFF[3,1] !
+ERCP3202. COEFF[1, 1)%L0OG(D3202/POP*1000) !
+ERCP3202. COEFF[2, 1 }*LOG( INCOM/EXPDEF*100) ) )*EXPDEF /100
SERIES<1975 1997> ACP3202=BKREI2:CP3202-TCP3202:
SERIES<1998 2010> ACP3202=ACP3202[1997A1] REPEAT x:

SET PER 1988 1997:
EQUATION <AUTOFIT NO» ERCP3203 CP3203/EXPDEF#100 = !
LOG(D3203/P0OP*1000), !
LOG( INCOM/EXPDEF#100) AR=1
FIT<COEFF):
SERIESC1975 1997> TCP3203=({ERCP3203.COEFF[3,1] !
+ERCP3203. COEFF[1, 1 }*LOG(D3203/P0OP%1000} !
+ERCP3203, COEFF[2, 1]#LOG( INCOM/EXPDEF*100) ) }*EXPDEF/100:
SERIES<1975 1997> ACP3203=BKREI2:CP3203-TCP3203:
SERIES<1998 2010> ACP3203=ACP3203[1997A1] REPEAT *:

SET PER 1990 1997:

EQUATION <AUTOFIT NO» ERCP3204 CP3204/EXPDEF%100 = !
LOG(D3204/POP%1000), '
LOG{ INCOM/EXPDEF#100) :

FIT<COEFF>:
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SERIES<1975

SERIES<1975
SERIES<1998

SERIES<1981
SERIESC1981
SERIES<1981

SERIES<1981

SERIES<1989
SERIES<1989
SERIES<1989

SERIES<1989

SERIES<1980
SERIES<1980
SERIES<1980
SERIES<1980

SERIES<1988
SERIES<1988
SERIES<1988
SERIES<1988

SER]ES<1981

SERIES<1989

SERIES<1975
SERIES<1975

1997> TCP3204=({ERCP3204. COEFF{3,1] !
+ERCP3204. COEFF[1, 1]1sL0G(D3204/P0P#1000) !

+ERCP3204. COEFF[2, 1]+LOG( INCOM/EXPDEF#100) ) ) $EXPDEF /100:

1997> ACP3204=BKRE]2:CP3204-TCP3204:
2010> ACP3204=ACP3204{1997A1] REPEAT s:

1997> ED3101=(TEC<=1997)*ED3101+(TEC>1997)=*(ED3101. 1%(1!

+(D3101/P0P£1000-D3101 . 1/POP. 1#1000)/(D3101.1/POP.

+(CP3101-CP3101.1)/CP3101.1)):
19397> ED3102=(TEC<=1997)=ED3102+(TEC>1997)*(ED3102.1%(1!

+(D3102/P0OP%1000-D3102. 1 /POP. 1#1000)/(D3102. 1/POP.

+(CP3102-CP3102.1)/CP3102.1)):
1997> ED3103=(TEC<=1997)sED3103+(TEC>1997)s(ED3103. 1%(1!

+(D3103/P0Px1000-D3103. 1 /POP. 151000)/(D3103. 1/POP,

+(CP3103-CP3103.1)/CP3103.1)):
1997> ED3104=(TEC<=1997)2ED3104+(TEC>1997)*(ED3104, 1%(1!

+(D3104/P0P#1000-D3104. 1 /POP, 1%1000)/(D3104. 1 /POP,

+(CP3104-CP3104.1)/CP3104.1)):
1997> ED3201=(TEC{=1997)*ED3201+(TEC>1997)s(ED3201. 1%(1!

+(D3201/POP%1000-D3201 . 1/POP. 141000} /(D3201. 1/POP.

+(CP3201-CP3201.1)/CP3201.1)):
1997> ED3202=(TEC<=1997)#ED3202+(TEC>1997)#(ED3202. 13(1!

+(D3202/P0P#1000-D3202. 1/POP, 1#1000)/(D3202. 1/POP.

+(CP3202-CP3202.1)/CP3202.1) }:
1997> ED3203=(TEC<=1997)%ED3203+(TEC>1997)s(ED3203. 13(1!

+(D3203/P0OP*1000-D3203. 1/POP. 121000)/(D3203. 1/PQP.

+(CP3203-CP3203.1)/CP3203.1)):
1997> ED3204=(TEC<=1997)*ED3204+(TEC>1997)*(ED3204. 13(1!

+(D3204/POP+1000-D3204. 1/POP. 1#1000)/(D3204. 1/POP.

+(CP3204-CP3204.1)/CP3204.1)):

1997> WED3101=ED3101/(ED3101+ED3102+ED3103+ED3104):
1997> WED3102=ED3102/(ED3101+ED3102+ED3103+ED3104):
1997> WED3103=ED3103/{ED3101+ED3102+ED3103+ED3104):
1997> WED3104-ED3104/(ED3101+ED3102+ED3103+ED3104):

1997> WED3201=ED3201/(ED3201+ED3202+ED3203+ED3204):
1997)> WED3202=ED3202/(ED3201+ED3202+ED3203+ED3204):
1997)> WED3203=ED3203/(ED3201 +ED3202+ED3203+ED3204):
1997> WED3204=ED3204/(ED3201 +ED3202+ED3203+ED3204):

1997> CP310=CP310. 15(1+(!
(CP3101-CP3101.1)/CP3101. 13WED3101!
+(CP3102-CP3102. 1)/CP3102, 1WED3102!
+(CP3103-CP3103. 1)/CP3103. 1*WED3103!
+(CP3104-CP3104.1)/CP3104. 1*WED3104)):
1997> CP320=CP320. 13(1+(!
(CP3201-CP3201.1)/CP3201 . 1*WED3201 !
+(CP3202-CP3202. 1) /CP3202. 1sWED3202!
+(CP3203-CP3203. 1) /CP3203. 1 +WED3203!
+(CP3204-CP3204.1)/CP3204. 15WED3204) ):

1997> TCP31=(CP310/181.41%100) :
1997> ACP31-BKREI2:CP31-TCP3L:
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SERIES<1998 2010> ACP31=ACP31[1997A1] REPEAT x:

SERIES<1975 1997)> TCP32=(CP320/184.132100):
SERIES<1975 1997> ACP32=BKREI2:CP32-TCP32:
SERIES<1998 2010> ACP32=ACP32[1997A1] REPEAT s:

!
!

SERIES<1975 1997> PERD21=BKREI2: PERD21:

SERIES<1998 2010> PERD21=1.60%(1-0,008164)*2(TEC-1996):

SERIES <1975 1997>° CP22=BKREI2: CP22:
SERIES <1998 2010> CP22=105.61 REPEAT % :
ik CP(95+96+97)/3=105, 61

"
' 7. INDIVIDUAL DEMAND
"
SERIES< 1975 1997>TD3102=Q3102:

SERIES<1975 1997)> AD3102=BKREI2:D3102-TD3102:
SERIES<1998 2010> AD3102-AD3102[1997A1] REPEAT .

SERIES< 1975 1997>TD3103=Q3103:
SERIES<1975 1997> AD3103=BKREI2:D3103-TD3103:
SERIES<1998 2010> AD3103=-AD3103[1997A1] REPEAT =:

SERIES< 1975 1997>TD3104=Q3104:

SERIES<1975 1997)> AD3104=BKRE12:D3104-TD3104:
SERIES<1998 2010> AD3104=AD3104[1997A1] REPEAT =:
'

SERIESC 1975 1997>TD3201=Q3201:
SERIESC1975 19975 AD3201=BKREI2: D3201-TD3201:
SERIES<1998 20105 AD3201=AD3201[1997A1) REPEAT #:

SERIES< 1975 1997>TD3202-Q3202:
SERIES<1975 1997> AD3202=BKRE12:D3202-TD3202:
SERIES<1998 2010> AD3202=AD3202[1997A1] REPEAT =:

SERIESC 1975 1997>TD3203-Q3203:
SERIES<1975 1997)> AD3203=BKREI2:D3203-TD3203:
SERIES<1998 2010> AD3203=AD3203[1997A1] REPEAT #:

SERIES< 1975 1997>TD3204-Q3204:
SERIES<1975 1997> AD3204=BKRE12:D3204-TD3204:
SERIES<1998 2010> AD3204=AD3204[1997A1] REPEAT =:

SERIES< 1975 1997>TD31=D3101+D3102+D3103+D3104:
SERIESC1975 1997> AD31=BKREI12:D31-TD31:
SERIES<1998 2010> AD31=AD31[1997A1] REPEAT %:

SERIES< 1975 1997>T032=D3201 +D3202+D3203+D3204:
SERIES<1975 1997)> AD32=BKREI2:D32-TD32:
SERIES<1998 2010> AD32=AD32[1997A1] REPEAT #:

SERIES<1983 1997)FPSUM2=!
(1/(WEIGHTSUM-WEIGHT11 ) ) *(FP22#WEIGHT22+FP31*WEIGHT31 !
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+FP3118REIGHT311 +FP31 2+¢WE1GHT312+FP32+WE IGHT32!
+FP50%WE I GHTS0+FP41*WE I GHT41 +FP42%WEIGHT42+FP43sWEIGHT43
+FP44+WE1GHT 44 +FP45¢WE I GHT45)
]
!
SERIES<1980 1997> LDIDWI=!
{TEC<=1997)%0. 0!
+(TEC>1997)#( (25. 0961 -0. 01054RB-0. 02048%RC+0. 0065RD1 !
-7.6856=LOG(FP11. 1 /GNPDEF, 1¥100)!
+2. 7660%L0G( WAGE. 1/GNPDEF . 1#100))/100):
)
!
SERIES<1980 1997> LDIDW2=!
(TEC<=1997)%0. 0!
+(TECP1997 ) %( (-7.9464+4, 0963+LOG(RD2)!
-6.6988%LOG(FPSUM2. 1 /GNPDEF. 1%100)
+5.0447%LOG(WAGE. 1/GNPDEF. 1¥100))/100):
1
SERIES<1980 1997 LDID1=!
(TEC<=1997)*0. 0!
+(TEC>1997)*(ACR11, 1 *LDIDW1):
SERIES<1980 1997)> LDID2=!
(TEC<=1997)%0. 0!
+(TEC>1997)%( (ACR22. 1+ACR31. 1+ACR32. 1 +ACRS0. 1 )*LDIDW2):
SERIES<1980 1997) LDID=!
{TEC<=1997)LDID!
+(TEC>1997)*(LDID1+LDID2):

! 8. IDENTITY

' z=== ==== =

SET PER 1980 1997:

EQUATIONCAUTOFIT NO CONSTANT NO>ITACR40 TACR40=!
(ACR41+ACR42+ACR43+ACR44 +ACR45) /(1 -CONV40):

SET PER 1975 1997:
EQUATIONCAUTOFIT NO CONSTANT NOD>IACR41 ACR41=!
(TEC<1998)*(EXP(EACR41. COEFF(6, 1] !
+EACR41, COEFF[1, 1 }1*LOG(ACR41.1)
+EACR41. COEFF[2, 1]#LOG(FP41. 1/INPUTP. 1%100)
+EACR41. COEFF([3, 1]*LOG(FP41. 2/INPUTP. 2%100)
+EACR41. COEFF[4, 1]*LOG(FP41. 3/INPUTP. 3%100)
+EACRA41. COEFF[5, 1]%1)+AACR41)+!
(TEC==1998)%34, 692 +!
{TEC>1998 )*(EXP(EACR41 . COEFF[6,1] !
+EACR41. COEFF([1, 1]*LOG(ACR41.1)
+EACR41. COEFF[2, 1]%LOG(FP41.1/INPUTP, 1%100)
+EACR41. COEFF([3, 1]%LOG(FP41. 2/INPUTP. 2%100)
+EACR41. COEFF[4, 1]*LOG(FP41. 3/INPUTP. 3%100)
+EACR41. COEFF[5, 1]%1)+AACR41):

EQUATIONCAUTOFIT NO CONSTANT NO>IACR42 ACR42=!
(TEC<1998)*(EXP(EACR42, COEFF[6,1] !
+EACR42. COEFF[1, 1]*LOG(ACR42, 1) !
+EACR42. COEFF[2, 1]%LOG(FP42. 1/INPUTP, 1x%100) !
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+EACR42, COEFF([3, 11*LOG(FP42. 2/INPUTP, 2%100) !

+EACR42, COEFF[4, 1 ]%LOG(FP42. 3/ INPUTP. 3%x100) !

+EACR42. COEFF[5, 1]#LOG(WAGE. 1 /INPUTP, 1%100) ) +AACR42) + !
(TEC==1998)#24. 612+!
(TEC>1998 )*(EXP(EACR42, COEFF(6, 1] !

+EACR42. COEFF([1,1]*LOG(ACR42.1) !

+EACR42, COEFF[2, 1]1*LOG(FP42, 1/INPUTP, 1%100) !

+EACR42, COEFF(3, 1]1%LOG(FP42. 2/INPUTP, 2%100) !

+EACR42. COEFF(4, 1]*LOG(FP42. 3/INPUTP, 3%100) !

+EACR42. COEFF[5, 1]%LOG(WAGE. 1/INPUTP, 1¥100) ) +AACR42):

i
EQUATIONCAUTOFIT NO CONSTANT NO>IACR43 ACR43-=!
(TEC<1998)*(EXP(EACR43. COEFF[S5, 1] !
+EACR43. COEFF[1, 1]1*LOG(ACR43. 1) !
+EACR43. COEFF([2, 1}%LOG(FP43. 1/INPUTP. 1%100) !
+EACR43. COEFF(3, 1]*LOG(FP43. 2/ INPUTP, 2%100) !
+EACR43. COEFF[4, 1]*LOG(FP43, 3/INPUTP. 3%100) ) +AACR43 ) +!
(TEC==1998)%29.044+!
(TEC>1998)*(EXP(EACR43. COEFF([5, 1] !
+EACR43. COEFF[1, 1]#LOG(ACR43.1) !
+EACR43. COEFF(2, 1]*LOG(FP43. 1/INPUTP, 1%100) !
+EACR43. COEFF[3, 1]*LOG(FP43, 2/ INPUTP, 2%100) !
+EACR43. COEFF([4, 1]#LOG(FP43, 3/INPUTP, 3%100) ) +AACR43):

1
EQUATIONCAUTOFIT NO CONSTANT NO>IACR44 ACR44-=!
(TEC<1998)*(EXP(EACR44, COEFF[7,1] !
+EACR44. COEFF[1, 1 ]*LOG(ACR44.1) !
+EACR44. COEFF[2, 1]%LOG(FP44. 1/INPUTP, 1¥100) !
+EACR44. COEFF[3, 11*LOG(FP44. 2/ INPUTP. 2%100) !
+EACR44, COEFF([4, 1]1%LOG(FP44, 3/INPUTP. 3*100) !
+EACR44. COEFF[S, 1]1*(SPIKE(1985,1)+SPIKE(1995,1)+SPIKE(1996,1))!
+EACR44. COEFF[6, 1]*LOG(WAGE. 1/INPUTP, 1*100) ) +AACR44 ) +!
(TEC==1998)* 12.012+!
(TEC>1998 ) *(EXP(FACR44, COEFF{7,1] !
+EACR44. COEFF[1, 1]*LOG(ACR44. 1) !
+EACR44. COEFF[2, 1]*LOG(FP44.1/INPUTP. 1¥100) !
+EACR44. COEFF[3, 1]*L0G(FP44. 2/ INPUTP. 2%100) !
+EACR44. COEFF(4, 1]1%LOG(FP44, 3/ INPUTP. 3%100) !
+EACR44. COEFF[S5, 1]*(SPIKE(1985, 1)+SPIKE(1995,1)+SPIKE(1996,1))!
+EACR44. COEFF([6, 1]+LOG(WAGE. 1/INPUTP, 1%¥100) ) +AACR44 ):

!
EQUATIONCAUTOFIT NO CONSTANT NO>IACR45 ACR45=!
(TEC<1998)*(EXP(EACR45. COEFF[5, 1] !
+EACR45. COEFF[1, 1]*LOG(ACR45.1) !
+EACR45. COEFF[2, 1 J*LOG(FP45. 1/INPUTP. 1*100) !
+EACR45. COEFF[3, 1 ]*LOG(FP45. 2/ INPUTP, 2%100) !
+EACR45. COEFF[4, 1]#LOG(FP45. 3/INPUTP, 3%¥100) ) +AACR45) +!
(TEC==1998)%24.667+!
(TEC>1998)(EXP{EACR45. COEFF([5, 1] !
+EACR45. COEFF[1, 1])*LOG(ACR45. 1) !
+EACR45. COEFF[2, 1]*LOG(FP45, 1/INPUTP. 1%100) !
+EACR45. COEFF[3, 1]#LOG(FP45. 2/ INPUTP, 2%100) !
+EACR45. COEFF[4, 1]%LOG(FP45. 3/INPUTP, 3%100) ) +AACR45):

— o — —
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SET PER 1983 1997:
EQUATIONCAUTOFIT NO CONSTANT NO>ILDIDW1 LDIDWi=¢
{TEC=1997)%0. 0!
+(TEC>1997)#((25. 0961-0. 01054sRB-0, 02048+RC+0. 00653RD1 !
-7.68565LOG(FP11, 1/GNPDEF . 1¥100)!
+2.76603LOG(WAGE. 1/GNPDEF . 1#100))/100):
]
EQUATIONCAUTOFIT NO CONSTANT NODILDIDW2 LDIDW2=!
(TEC<=1997)%0. 0!
+(TEC>1997)#((-7.9464+4 . 0963+LOG(RD2)!
-6. 6988¢LOG(FPSUM2. 1 /GNPDEF. 1#100)!
+5.0447+LOG( WAGE. 1/GNPDEF, 1¥100))/100):
]
EQUATIONCAUTOFIT NO CONSTANT NO>ILDID1 LDIDi=!
(TEC=1997)%0.0!
+(TEC>1997 )3 (ACR11. 13LDIDW1 ):
EQUATIONCAUTOFIT NO CONSTANT NO>ILDIDZ LDID2-!
(TEC<=1997)%0.0!
+(TEC>1997)*( (ACR22. 1+ACR31, 1 +ACR32. 1+ACR50, 1)4LDID¥2):
EQUATIONCAUTOFIT NO CONSTANT NO>ILDID LDID=!
{TEC{=1997)+LDID!
+(TEC>1997)*(LD1D1+LDID2):

SET PER 1978 1997:
EQUATIONCAUTOFIT NO CONSTANT NO> ITACR TACR=!
(ACR11+ACR22+ACR31+ACR32+ACR50):

SET PER 1978 1997:
EQUATIONCAUTOFIT NO CONSTANT NO> IWTACR WTACR=!
(LOG(ACR11/TACR)+LOG({ACR22/TACR)+LOG(ACR31/TACR)!
+LOG(ACR32/TACR)+LOG(ACRS0/TACR) ) /5:

EQUATIONCAUTOFIT NO CONSTANT NO> IW50 WSO=EXP(!

-(EW11.COEFF[1,1]+EW22, COEFF[1, 1]+EW31.COEFF[1,1]+

EW32. COEFF[1,1])*LOG(FP11. 1/GNPDEF. 1#100)

-(EW11.COEFF[2,1)+E%22. COEFF[2, 1]+EW31, COEFF[2,1]+

EW32. COEFF[2, 1])*LOG(FP22. 1 /GNPDEF. 1¥100)

-(EW11. COEFF[3, 1]+EW22, COEFF[3, 1]+EW31.COEFF[3,1]+

EW32. COEFF[3, 1])=LOG(FP31, 1/GNPDEF, 1¢100)

-(EW11. COEFF[4, 1]+EW22, COEFF[4, 11+EW31,COEFF{4,1]+

EW32. COEFF[4, 1] )*LOG(FP32. 1/GNPDEF. 1#100)

-(EW11. COEFF[5, 1} +EW22. COEFF[5, 11+EW31. COEFF(5,1]+

EW32. COEFF(5, 1] }*LOG(FP50, 1/GNPDEF. 13100)

-(EW11. COEFF[6, 1] +EW22. COEFF[6, 1]+EW31, COEFF[6,1]+

EW32. COEFF[6, 1] }*LOG(WAGE, 1/GNPDEF, 1¥100)

-(EW11.COEFF[7,1)+EW22. COEFF([7, 1]+E¥31. COEFF[7,1]+
EW32. COEFF[7, 1] }*LOG( INPUTP. 1/GNPDEF. 1%100)!

-(EW11, COEFF[8, 1]+EW22, COEFF[8, 1]+EW31. COEFF(8,1]+
EW32. COEFF[8, 1])+WTACR):

e tum s s S um s ws 4eE s e eum b s

EQUATIONCAUTOFIT NO CONSTANT NO)>IACRI1
ACR11= (TEC<1998)8(((Wll/(Wll*W220W31*W32*W50))t'
(LAND-TACR40-LDID) ) +AACR11 )+
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{TEC==1998)%(1058,9)+ t
(TEC>1998)%( ((W11/(W11+W22+W31+W32+W50) ) »!
(LAND-TACR40-LDID) ) +AACR11):
EQUATIONCAUTOFIT NO CONSTANT NODIACR22 ACR22=({(W22/(W11+W22+W31+W32+¥50))»!
(LAND-TACR40-LDID) ) +AACR22:
EQUATIONCAUTOFIT NO CONSTANT NO>IACR31 ACR31=((W31/(W11+W22+W31+%32+W50))s!
(LAND-TACR40-LDID) ) +AACR31:
EQUATIONCAUTOFIT NO CONSTANT NODIACR32 ACR32=((W32/(W11+W22+W31+W32+¥W50))%!
(LAND-TACR40-LDID) )+AACR32;
EQUATIONCAUTOFIT NO CONSTANT NOMIACRS0 ACR50=( (W50/(W11+W22+W31+W32+W50))s!
(LAND-TACR40-LDID) ) +AACR50:

SET PER 1985 1997:
EQUATIONKAUTOFIT NO CONSTANT NO> ITACR3100 TACR3100=!
(ACR3101 +ACR3102+ACR3103+ACR3104 ):
EQUATIONCAUTOFIT NO CONSTANT NO> IWTACR3100 WTACR3100=!
{LOG{ACR3101/TACR3100) +LOG( ACR3102/TACR3100)!
+LOG(ACR3103/TACR3100) +LOG{ ACR3104/TACR3100) ) /4:

SET PER 1985 1997:

EQUATIONCAUTOFIT NO CONSTANT NODIW3104 W3104=EXP(!

~-{EW3101, COEFF[1, 1]+EW3102. COEFF[1, 1]+EW3103. COEFF[1,1])!
*LOG(FP3101. 1 /GNPDEF. 12100)!
~-{EW3101.COEFF([2, 1]+EW3102. COEFF[2, 1]+EW3103. COEFF{2, 11!
*LOG(FP3102. 1/GNPDEF. 1%100)!
-(EW3101. COEFF(3, 1] +EW3102. COEFF[3, 1]+EW3103, COEFF{3,1])!
*LOG(FP3103. 1 /GNPDEF. 1%100)!
-(EW3101, COEFF[4, 1]+EW3102. COEFF[4, 11+E¥3103. COEFF{4,1])!
*LOG(FP3104. 1 /GNPDEF. 1x100)!
-(EW3101. COEFF[5, 1]+EW3102, COEFF([5, 1]+EW3103. COEFF[5,1])!
_ *LOG(WAGE, 1/GNPDEF. 12100) !
~-{EW3101. COEFF[S6, 1]+EW3102. COEFF{6, 1]+EW3103, COEFF[6,1])!
#LOG( INPUTP. 1/GNPDEF . 12100)!
-(EW3101. COEFF[7, 1]+EW3102. COEFF[7, 1 ]+EW3103. COEFF{7, 1])!

+WTACR3100);

SET PER 1989 1997:
EQUATIONCAUTOFIT NO CONSTANT NO> ITACR3200 TACR3200={ACR3201+ACR3202+ACR3203!
+ACR3204):
EQUATIONCAUTOFIT NO CONSTANT NO) IWTACR3200 WTACR3200= !
{LOG(ACR3201/TACR3200) +LOG(ACR3202/TACR3200 !
+LOG(ACR3203/TACR3200)+LOG{ACR3204/TACR3200) ) /4:

SET PER 1989 1997:
EQUATION CAUTOFIT NO CONSTANT NO>IW3204 W3204=EXP(!
-(EW3201. COEFF(1, 1]+EW3202. COEFF[1, 1]+EW3203. COEFF{1,1])!
*LOG{FP3201. 1 /GNPDEF. 12100)!
-(EW3201. COEFF[2, 1]+EW3202. COEFF[2, 1] +EW3203. COEFF[2,1])!
sLOG(FP3202. 1 /GNPDEF. 1#100)!
-(EW3201. COEFF[3, 1]+EW3202. COEFF{3, 1] +E¥3203. COEFF[3,1]}!
#LOG{FP3203, 1/GNPDEF, 18100) !
-(EW3201. COEFF[4, 1]+EW3202, COEFF[4, 1]+E¥3203. COEFF{4, 1} )!
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+LOG(FP3204. 1 /GNPDEF. 1%100)
-(EW3201 . COEFF{5, 1]+E¥3202. COEFF[5, 1]+EW3203. COEFF[S5,1])!
#LOG(WAGE, 1/GNPDEF. 1#100) !
-(E®3201 . COEFF(6, 1]+E¥3202. COEFF[6, 1 ] +E¥3203. COEFF[6,1])!
#LOG( INPUTP. 1/GNPDEF, 1¥100)!
-(EW3201.COEFF([7, 1]+E¥3202. COEFF([7, 1]1+EW3203. COEFF{7,1])!
+WTACR3200):

i! WINTER ACREAGE FUNCTION

SET PER 1981 1997:
EQUATIONCAUTOFIT NO CONSTANT NO> ITACRWN  TACRWN=!
(ACR21+ACR311+ACR312+ACR313+LDWN):
EQUATIONCAUTOFIT NO CONSTANT NO)> IWTACRWN WTACRWN=!
(LOG(ACR21 /TACRWN) +LOG(ACR311/TACRWN) +LOG(ACR312/TACRWN)!
+LOG(ACR313/TACRWN) +LOG(LDWN/TACRWN) ) /5:

SET PER 1981 1997:
EQUATION <AUTOFIT NO CONSTANT NO>IWLDWN WLDWN=EXP((!
-(EW21, COEFF([1, 1]+EW311. COEFF[1, 1] +E¥312, COEFF(1, 1]+EW313. COEFF{1,1])!
*LOG(FP21. 1/GNPDEF, 1%100)
-(EW21.COEFF(2, 1]+EW311. COEFF[2, 1]+E¥312. COEFF[2, 1] +EW313. COEFF(2,1])!
*LOG(FP311, 1/GNPDEF. 1#100)!
-(EW21. COEFF(3, 1] +EW311. COEFF(3, 1]+EW312. COEFF(3, 1]+E¥313. COEFF([3,1])!
*LOG(FP312, 1/GNPDEF, 1%¥100)!
-(EW21. COEFF([4, 1}+EW311. COEFF([4, 1]+EW312. COEFF[4, 1]+EW313. COEFF([4,1])!
*LOG(FP313. 1/GNPDEF. 1¥100)!
-(EW21. COEFF[5, 1]+EW311. COEFF([S5, 1]1+EW312. COEFF([5, 1] +EW313. COEFF[S,1])!
*LOG(WAGE. 1/GNPDEF, 1%¥100) !
-(EW21.COEFF[6, 1]+EW311. COEFF[6, 11+EW312, COEFF[6, 1}+EW313, COEFF[6,1])!
#LOG( INPUTP. 1/GNPDEF . 1%100)
-(EW21. COEFF([7,1]+EW311. COEFF(7, 1]+EW312. COEFF([7, 1]+E¥313, COEFF[7,1]))!
+WTACRWN):

SET PER 1985 1997:
EQUATIONCAUTOFIT NO CONSTANT NO>1W11 Wil=!
EXP(EW11, COEFF({8,1] !
+EW11. COEFF[1, 1]*LOG(FP11. 1/GNPDEF. 1%100)!
+EW11, COEFF[2, 1]*LOG(FP22.1/GNPDEF.1%100)!
+EW11. COEFF[3, 1]*LOG(FP31. 1/GNPDEF. 1%100)!
+EW11. COEFF[4, 1]*LOG(FP32. 1 /GNPDEF. 1%x100)!
+EWl1. COEFF[5, 1]*LOG(FP50. 1/GNPDEF, 1%¥100)!
+EWL1, COEFF(6, 1]*LOG(WAGE. 1 /GNPDEF, 1%100)!
+EW11. COEFF[7, 1]*LOG( INPUTP. 1 /GNPDEF ., 1#%100)+WTACR)+AW11

EQUATIONCAUTOFIT NO CONSTANT NO>1W2Z %22=!

EXP(EW22. COEFF[8,1] !
+EW22. COEFF[1, 1 1*LOG(FP11. 1/GNPDEF, 1%100)!
+EW22. COEFF([2, 1]*LOG(FP22. 1/GNPDEF, 1%100)!
+EW22. COEFF(3, 1]*LOG(FP31.1/GNPDEF, 1%100)!
+EW22. COEFF(4, 1 ]*LOG(FP32. 1/GNPDEF, 1%100)!
+EW22. COEFF[5, 1]*LOG(FP50. 1 /GNPDEF . 1%¥100)!
+EW22. COEFF([6, 1]*LOG(WAGE. 1/GNPDEF, 1%100)!
+EW22, COEFF[7, 1]1*LOG( INPUTP, 1/GNPDEF. 1%100}+WTACR) +AW22
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EQUATIONKAUTOFIT NO CONSTANT NO>1W31 W31-=!

EXP(EW31, COEFF[8,1] !
+EW31. COEFF[1, 1]#LOG(FP11, 1 /GNPDEF. 1%100)!
+EW31. COEFF([2, 1 ]#LOG(FP22. 1/GNPDEF . 1#100)!
+EW31, COEFF(3, 1]1*LOG(FP31. 1/GNPDEF. 1#100)!
+EW31. COEFF (4, 1]+LOG(FP32, 1 /GNPDEF, 1*100)!
+EW31. COEFF(S, 1]#LOG(FP50, 1/GNPDEF, 1%100)!
+EW31. COEFF[6, 1]*LOG(WAGE, 1/GNPDEF. 1%100)!
+EW31. COEFF([7, 1])%LOG( INPUTP, 1/GNPDEF . 1¥100) +WTACR ) +AW31:

EQUATIONCAUTOFIT NO CONSTANT NO>IW32 W32=!

EXP(EW32, COEFF[8,1] !
+EW32. COEFF(1, 1]*LOG(FP11. 1/GNPDEF . 1*100)!
+EW32. COEFF(2, 1]*LOG(FP22, 1 /GNPDEF. 1%100)!
+EW32, COEFF[3, 1]%LOG(FP31. 1/GNPDEF. 1%100)!
+EW32. COEFF(4, 1]*LOG(FP32. 1 /GNPDEF. 1%100)!
+EW32. COEFF[5, 1]*LOG(FP50. 1 /GNPDEF. 1*100)!
+EW32. COEFF(6, 1]#LOG(WAGE, 1 /GNPDEF. 1%100)!
+EW32, COEFF[7, 1 1*LOG( INPUTP, 1/GNPDEF, 1%100) +WTACR)+AW32:

EQUATIONKAUTOFIT NO CONSTANT NO>I%3101 #3101=!

EXP(EW3101, COEFF[7,1] !
+EW3101. COEFF[1, 1]*LOG(FP3101. 1 /GNPDEF. 1¥100)!
+EW3101. COEFF{2, 1]*LOG(FP3102, 1/GNPDEF, 1¥100)!
+EW3101. COEFF(3, 1]*LOG(FP3103. 1/GNPDEF. 1*x100)!
+EW3101. COEFF(4, 1]*LOG(FP3104. 1/GNPDEF . 1%100)!
+EW3101. COEFF[5, 11%LOG(WAGE. 1/GNPDEF, 1¥100)!
+EW3101. COEFF[6, 1]*LOG( INPUTP. 1/GNPDEF, 1#100)+WTACR3100 ) +A¥3101

EQUATIONCAUTOFIT NO CONSTANT NO>1W3102 W3102=!
EXP(EW3102. COEFF[7, 1]
+EW3102. COEFF[1, 11*LOG(FP3101. 1 /GNPDEF . l#lOO
+EW3102. COEFF[2, 1]*LOG(FP3102. 1/GNPDEF. 1%¥100)!
+EW3102. COEFF (3, 1]*LOG(FP3103. 1 /GNPDEF . 1%100)!
+EW3102. COEFF[4, 11*LOG(FP3104. 1 /GNPDEF. 1%100)
+EW3102. COEFF[5, 1]#LOG(WAGE. 1/GNPDEF, 1%100)!
+EW3102. COEFF(8, 1]*LOG( INPUTP, 1/GNPDEF. 1%100)+WTACR3100) +A¥3102

— S —

EQUATIONCAUTOFIT NO CONSTANT NO>IW3103 w3103=!

EXP(EW3103. COEFF[7,1] !
+EW3103, COEFF[1, 1]*LOG(FP3101. 1 /GNPDEF. 1%100)!
+EW3103. COEFF[2, 1]*LOG(FP3102. 1 /GNPDEF. 1%x100)!
+E¥3103, COEFF[3, 1]+LOG(FP3103. 1 /GNPDEF, 1%100)!
+EW3103. COEFF[4, 1]*LOG(FP3104. 1 /GNPDEF. 1*100)!
+EW3103. COEFF[5, 1]*LOG(WAGE. 1/GNPDEF, 1%100)!
+EW3103. COEFF[6, 1]+LOG( INPUTP. 1/GNPDEF. 1%100)+WTACR3100) +A%¥3103

SET PER 1986 1997:
EQUATIONCAUTOFIT NO CONSTANT NO>I1W3201 %w3201=!
EXP(EW3201.COEFF[7,1] !
+EW3201. COEFF[1, 1]*LOG(FP3101. 1 /GNPDEF. 1%100)!
+EW3201. COEFF[2, 1]#LOG(FP3102. 1/GNPDEF. 1%100)!
+EW3201, COEFF[3, 11%LOG(FP3103. 1/GNPDEF. 1%100)!
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+EW3201 . COEFF{4, 1]+LOG(FP3104. 1/GNPDEF. 13100)!
+EW3201. COEFF(S, 1]+LOG(WAGE. 1/GNPDEF. 1%100}!
+EW3201, COEFF[6, 1]1+LOG( INPUTP, 1/GNPDEF. 1#100)+¥TACR3200)+A¥3201

EQUATIONCAUTOFIT NO CONSTANT NODIW3202 ¥3202=!

EXP{EW3202. COEFF[7,1] !
+EW3202. COEFF(1, 1}%LOG(FP3101, 1 /GNPDEF. 12100} !
+EW3202. COEFF[2, 1]$LOG(FP3102. 1/GNPDEF. 1%100)!
+E¥3202, COEFF[3, 1]1#LOG(FP3103. 1 /GNPDEF. 1#100)!
+EW3202, COEFF[4, 1]+LOG(FP3104. 1/GNPDEF. 15100)!
+EW3202. COEFF(5, 1 ]#LOG(WAGE. 1 /GNPDEF. 1#100)!
+EW3202. COEFF(6, 1 }#LOG( INPUTP. 1 /GNPDEF. 1#100)+WTACR3200) +AW3202

EQUATIONCAUTOFIT NO CONSTANT NO>IW3203 W3203=!

: EXP(EW3203. COEFF[7,1] !
+EW3203. COEFF[1, 1]*LOG(FP3101. 1 /GNPDEF. 1#100)!
+EW3203. COEFF(2, 11#LOG(FP3102. 1/GNPDEF. 1%100)!
+E¥3203. COEFF{3, 1 ]1*LOG(FP3103. 1 /GNPDEF. 1%100)!
+EW3203. COEFF(4, 1]1*LOG(FP3104. 1/GNPDEF, 1%100)!
+EW3203, COEFF{5, 1 1%LOG(WAGE, 1/GNPDEF, 1%100)!
+EW3203, COEFF[6, 1 }+LOG( INPUTP. 1 /GNPDEF. 1#100)+WTACR3200)+AW3203

SET PER 1985 1997:
EQUATIONCAUTOFIT NO CONSTANT NO>IW21 #2i=!
EXP(EW21.COEFF[7,1] !
+EW21, COEFF{1, 1]+LOG(FP21, 1 /GNPDEF. 1%100)!
+EW21. COEFF([2, 1 ]%LOG{FP311. 1/GNPDEF, 1%100)!
+EW21, COEFF(3, 1]*LOG(FP312, 1/GNPDEF, 1¥100)!
+EW21. COEFF[ 4, 1]sLOG(FP313. 1/GNPDEF. 18100)!
+EW21, COEFF([5, 1]#LOG(WAGE, 1/GNPDEF. 1¥100)!
+EW21. COEFF[6, 1]*LOG( INPUTP, 1 /GNPDEF. 13100 ) +WTACRWUN) +AW21:

FQUATIONCAUTOFIT NO CONSTANT NODIW311 #311=!
EXP(EW311.COEFF[7,1] !
+EW311. COEFF[1, 1]%LOG(FP21. 1/GNPDEF, 1¥100)!
+EW311. COEFF[2, 1]12LOG(FP311. 1 /GNPDEF. 1%100)!
+EW311. COEFF[3, 1]1%LOG(FP312, 1 /GNPDEF. 1#100)!
+EW311. COFFF[4, 1]#LOG(FP313. 1/GNPDEF. 1£100)!
+EW311. COEFF[5, 1]sLOG{WAGE. 1 /GNPDEF. 1%100)!
+EW311. COEFF[6, 1 1#LOG( INPUTP. 1 /GNPDEF . 1%100 ) +WTACRWN) +AW311:

EQUATIONCAUTOFIT NO CONSTANT NODIW312 W312=!

EXP(EW312. COEFF[7,1] !
+EW312, COEFF[1, 1]1#LOG({FP21. 1 /GNPDEF. 1%100)!
+EW312. COEFF{2, 11#LOG(FP311. 1/GNPDEF, 1%100)!
+EW312. COEFF[3, 1 1=LOG(FP312. 1/GNPDEF, 15100)!
+EW312. COEFF[4, 1]#LOG(FP313. 1/GNPDEF. 1#100)!
+EW312. COEFF (5, 1]2LOG(WAGE. 1/GNPDEF. 1#100)!
+EW312. COEFF[6, 11#LOG( INPUTP. 1/GNPDEF . 1#100)+WTACRWN) +AW312:

EQUATIONCAUTOFIT NO CONSTANT NO>IW313 ¥313=!
EXP{E¥313. COEFF[7,1] !
+EW313, COEFF[1, 11¢LOG(FP21, 1 /GNPDEF, 1%100)!
+EW313. COEFF[2, 1]*LOG(FP311. 1/GNPDEF. 1#100) !
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+EW313. COEFF{3, 1 J*LOG(FP312. 1/GNPDEF, 1%100)!
+EW313. COEFF[4, 1]5LOG(FP313. 1/GNPDEF, 12100)!
+EW313. COEFF{5, 1]+LOG(WAGE. 1/GNPDEF, 12100)!
+EW313. COEFF(6, 1 1#LOG( INPUTP. 1 /GNPDEF. 12100 )+WTACRWN)+AW313:

SET PER 1985 1997:

FQUATIONCAUTOFIT NO CONSTANT NO>IACR3101 ACR3101=!
{FEC<1998)2({(W3101/(W3101+¥W3102+¥W3103+W3104) )5ACR31 J +AACR3101 )+!?
{TEC==1998)#65_ 3+!

(TEC>1998)#{ ( (W3101/(%3101+¥3102+W3103+W3104 ) }*ACR31 ) +AACR3101 ):

EQUATIONCAUTOFIT NO CONSTANT NODIACR3102 ACR3102=((W3102/(¥3101+W3102+W3103!

+¥3104 ) )2ACR31 ) +AACR3102:

EQUATIONCAUTOFIT NO CONSTANT NODIACR3103 ACR3103=((%3103/(¥%3101+¥3102+¥3103!

+¥3104) )#ACR31) +AACR3103:

EQUATIONCAUTOFIT NO CONSTANT NODIACR3104 ACR3104=((W3104/(W%3101+W3102+W3103!

+¥3104) )*ACR31 ) +AACR3104:

1

!

EQUATIONCAUTOFIT NO CONSTANT NODIACR3201 ACR3201=(({W3201/{¥3201+W3202+%3203!

+W3204 ) )*ACR32)+AACR3201:

EQUATIONCAUTOFIT NO CONSTANT NODIACR3202 ACR3202=((W3202/(W3201+W3202+W3203!

+W3204 ) )#ACR32) +AACR3202:

EQUATIONCAUTOFIT NO CONSTANT NO>IACR3203 ACR3203=((%3203/(W3201+W3202+W3203!

+W3204 ) )*ACR32) +AACR3203:

EQUATIONCAUTOFIT NO CONSTANT NODIACR3204 ACR3204=((W3204/(W3201+%3202+W3203!

+W3204) Y2ACR32) +AACR3204:

EQUATIONCAUTOFIT NO CONSTANT NO>IACR21 ACR21=!
(W21/(¥21+W311+W312+W313+WLDWN) }#(LAND-TACR40-LDID)+AACR21:
EQUATIONCAUTOFIT NO CONSTANT NO>IACR311 ACR3i1=!
(TECC1998)#((%311/(¥21+W311+¥312+¥313+FWLDWN) )#{ LAND-TACR40-LDID} +AACR311 ) +!
(TEC==1998)%37.3+!
(TEC>1998)#({W311/(W21 +W311+W312+W313+¥LDWN) }»( LAND-TACR40-LDID)+AACR311):
EQUATIONCAUTOFIT NO CONSTANT NO>IACR312 ACR312=!
(TEC1998)*((¥312/(¥21+¥311+¥312+W313+¥LDWN) )2( LAND-TACR40-LDID) +AACR312) +!
(TEC==1998)214, 8+!
(TEC>1998)#((W312/(W21+W311+W312+W313+WLDWN) )#( LAND-TACR40-LDID)+AACR312):
EQUATIONCAUTOFIT NO CONSTANT NO>IACR313 ACR313=!
(W313/(¥21+W311+W312+W313+WLDWN} ) #( LAND-TACR40-LDID) +AACR313:
EQUATIONCAUTOFIT NO CONSTANT NODILDWN  LDWN=!
(WLDWN/ (W21 +W311+W312+W313+WLDWN) )% ( LAND-TACR40-LDID) +ALDWN:

TR APPLE ----nnmommmmmmmeae
SET PER 1980 1997:

EQUATIONCAUTOFIT NO CONSTANT NO>ISOUNG41

SOUNG41=( (ACR41. 3/ACR41 )>= l)*l*((ACRtll 3/ACR41)<1)=(ACR41. 3/ACR41 ):

EQUATIONKAUTOFIT CONSTANT NO>ISOUNG42

SOUNG42=( (ACR42, 3/ACR42))>=1 )*I+((ACR42 3/ACR42)<1)={ACR42. 3/ACR42):

EQUATIONCAUTOFIT CONSTANT NO>ISOUNG43

SOUNG43=( (ACR43. 3/ACR43)>=1 )1 +( (ACR43. 3/ACR43)<1)*(ACR43. 3/ACR43):

EQUATIONCAUTOFIT NO CONSTANT NO>ISOUNG44

SOUNG44=( (ACR44. 3/ACR44)>=1)=1+( (ACR44. 3/ACR44)<1)%(ACR44, 3/ACR44 ):

EQUATIONCAUTOFIT NO CONSTANT NO> ISOUNG45

SOUNG45=( (ACR45. 3/ACR45)>=1)*1+((ACR45, 3/ACR45)<1 ) #(ACR4S, 3/ACR45):

- 211 -



SET PER 1980 1997:
EQUATIONCAUTOFIT NO CONSTANT NO>1YD41 YD41=!
(SOUNG41%(EYD41 . COEFF[2, 1)+EYD41. COEFF[1,1]*(TEC-1970)))+AYD41

EQUATIONCAUTOFIT NO CONSTANT NOD>IYD4Z2 YD42=!
(SOUNG42%(EYD42. COEFF (2, 1] +EYD42. COEFF[1, 1]%(TEC-1970) )} +AYD42

EQUATIONCAUTOFIT NO CONSTANT NO>IYD43 YD43-=!
(SOUNG43s(EYD43. COEFF[2, 1] +EYD43, COEFF[1, 1]#(TEC-1970)) ) +AYD43

EQUATIONCAUTOFIT NO CONSTANT NO>1YD44 YD44=!
(SOUNG43#(EYD44. COEFF{2, 1]+EYD44. COEFF[1, 1]*%(TEC-1970)))+AYD44

EQUATIONCAUTOFIT NO CONSTANT NO>IYD45 YD45=!

(SOUNG45%(EYD45. COEFF[4,1] !

+EYD45. COEFF(1, 1]%(TEC-1970) !

+EYD45. COEFF[2, 1 ]*(SPIKE(1994, 1)+SPIKE(1995,1))!

+EYD45_ COEFF[3, 1]*(SPIKE(1980, 1)+SPIKE(1981,1)+!
SPIKE(1984,1)+SPIKE(1986,1)+!
SPIKE(1988, 1) +SPIKE(1990,1)+!
SPIKE(1996,1))))+AYD45:

EQUATIONCAUTOFIT NO CONSTANT NO>1YD21 YD21=!
(EYD21. COEFF[3,1]!
+EYD21. COEFF[1, 1]*LOG(TEC-1975) !
+EYD21.COEFF[2, 1]%(SPIKE(1992,1)+SPIKE{1995,1)!
+SPIKE(1996,1)) }+AYD21:

EQUATIONCAUTOFIT NO CONSTANT NO>1YD22 YD22=!
(EYD22. COEFF[3,1]!
+EYD22. COEFF[1, 1 ]*LOG(TEC-1978) !
+EYD22. COEFF([2, 1 ]*SPIKE(1994, 1) }+AYD22: -

EQUATIONCAUTOFIT NO CONSTANT NO>1YD311 YD311=!
(EYD311.COEFF[2, 1]+EYD311. COEFF[1, 1]*LOG(TEC-1970})+AYD311:
EQUATIONCAUTOFIT NO CONSTANT NO>1YD312 YD312=!
(EYD312, COEFF[3, 1]+EYD312. COEFF([1, 1]1*LOG(TEC-1970) !
+EYD312. COEFF([2, 1}%SPIKE(1995,1))+AYD312:

EQUATIONCAUTOFIT NO CONSTANT NO>1YD3101 YD3101=!
(EYD3101. COEFF[2, 11+EYD3101. COEFF[1, 1]*LOG(TEC-1970) ) +AYD3101:

EQUATIONCAUTOFIT NO CONSTANT NO>1YD3102 YD3102=!

(EYD3102. COEFF[2, 1]+EYD3102. COEFF[1, 11%LOG(TEC-1970))+AYD3102:
EQUATIONSAUTOFIT NO CONSTANT NO>1YD3103 YD3103=!

(EYD3103. COEFF[2, 1]+EYD3103. COEFF[1, 1 }*LOG(TEC-1970) ) +AYD3103:

EQUATIONKAUTOFIT NO CONSTANT NO>IYD3104 YD3104-!
(EYD3104. COEFF(2, 1]1+EYD3104. COEFF[1, 1]*LOG(TEC-1970) ) +AYD3104:
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SET PER 1988 1997:
EQUATIONCAUTOFIT NO CONSTANT NO>1YD3201 YD3201=!

(EYD3201. COEFF[2, 1]+EYD3201. COEFF[1, 1]*LOG(TEC-1970) ) +AYD3201
!
EQUATIONCAUTOFIT NO CONSTANT:NO>1YD3202 YD3202=!

(EYD3202. COEFF(2, 1]+EYD3202, COEFF[1, 1]*LOG(TEC-1970) ) +AYD3202:
1
EQUATIONCAUTOFIT NO CONSTANT NO>IYD3203 YD3203=!

(EYD3203. COEFF[2, 1]1+EYD3203. COEFF(1, 1] *LOG(TEC-1970) )+AYD3203:
'
EQUATIONCAUTOFIT NO CONSTANT NO>1YD3204 YD3204=!

(EYD3204. COEFF[2, 11+EYD3204. COEFF[1, 1 1#LOG(TEC-1970) ) +AYD3204:

SET PER 1981 1997: :

EQUATIONCAUTOFIT NO CONSTANT NO>IFP3101 FP3101=CP3101%CONV3101:
EQUATIONCAUTOFIT NO CONSTANT NO>IFP3102 FP3102=CP3102#CONV3102:
EQUATIONKAUTOFIT NO CONSTANT NO>IFP3103 FP3103=CP3103%CONV3103:
EQUATIONCAUTOFIT NO CONSTANT NO>1FP3104 FP3104=CP3104*CONV3104:

EQUATIONCAUTOFIT NO CONSTANT NO>IFP3201 FP3201=CP3201%CONV3201:
EQUATIONKAUTOFIT NO CONSTANT NO>IFP3202 FP3202=CP3202*CONV3202:
EQUATIONKAUTOFIT NO CONSTANT NO>IFP3203 FP3203=CP3203%CONV3203:
EQUATIONCAUTOFIT NO CONSTANT NO>IFP3204 FP3204=CP3204*CONV3204:
Y e
SET PER 1980 1997:
EQUATIONCAUTOFIT NO CONSTANT NO> IFP22 FP22-=!

CP22%CONV22;

SET PER 1980 1997:

EQUATIONCAUTOFIT NO CONSTANT NO> IFP31 FP31=!
CP31*CONV31:

[}

SET PER 1980 1997:

EQUATIONSAUTOFIT NO CONSTANT NO> IFP32 FP32=!
CP32%CONV32:

SET PER 1980 1997:

EQUATIONCAUTOFIT NO CONSTANT NO> IFP313 FP313=!
(TEC<=1997)*FP313+(TEC>1997 )*FP31:

SET PER 1980 1997:

EQUATION <AUTOFIT NO CONSTANT NO>I1Q41 Q41=ACR41xYD41/100+AQ41:
EQUATION <AUTOFIT NGO CONSTANT NO>IQ42 Q42=ACR42#YD42/100+AQ42:
EQUATION <AUTOFIT NO CONSTANT NO>I1Q43 Q43=ACR43%YD43/100+AQ43:
EQUATION <AUTOFIT NO CONSTANT NO>IQ44 Q44=ACR442YD44/100+AQ44:
EQUATION <AUTOFIT NO CONSTANT NO>IQ45 Q45-=ACR45%YD45/100+AQ45:

SET PER 1980 1997:

EQUATION <AUTOFIT NO CONSTANT NO>IQI1 Ql1=!
(TEC<1998)*( (ACR11#YD11/100)+AQ11)+
(TEC==1998)%5097+
(TEC>1998)*( (ACR11*YD11/100)+AQl11):

SET PER 1980 1997:
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EQUATION <AUTOFIT NO CONSTANT NO>1Q22 Q22-ACR22+YD22/100+AQ22:

'SET PER 1984 1997:
1EQUATION CAUTOFIT NO CONSTANT NO>1Q31 Q31=ACR31#YD31/100+AQ31:

'SET PER 1987 1997:

'EQUATION <AUTOFIT NO CONSTANT NO>1Q32 Q32=ACR322YD32/100+AQ32:

!

SET PER 1984 1997:

EQUATION <AUTOFIT NG CONSTANT NO0>1Q31 Q31-03101+Q3102+Q3103+Q3104+AQ31:

SET PER 1987 1997:
EQUATION <AUTOFIT NO CONSTANT NO>1Q32 Q32-03201+03202+Q3203+Q3204+AQ32:

SET PER 1985 1997:
EQUATION <AUTOFIT NO CONSTANT NODIQ21 Q21=ACR218YD21/100+AQ21:

SET PER 1980 1997:
EQUATION <AUTOFIT NO CONSTANT NO>IQ311 Q311=ACR3113YD311/100+AQ311:

SET PER 1980 1997:
EQUATION <AUTOFIT NO CONSTANT NO>IQ312 Q312=ACR312%YD312/100+AQ312:

EQUATION <AUTOFIT NO CONSTANT N0>1Q3101 Q3101=ACR3101#YD3101/100+AQ3101:
EQUATION <AUTOFIT NO CONSTANT N0>1Q3102 Q3102=ACR3102%YD3102/100+AQ3102:
EQUATION <AUTOFIT NO CONSTANT N0>1Q3103 Q3103=ACR3103%YD3103/100+AQ3103:
EQUATION <AUTOFIT NO CONSTANT N0>1Q3104 Q3104=ACR31042YD3104/100+AQ3104:

EQUATION <AUTOFIT NO CONSTANT NO0>1Q3201 Q3201=ACR3201%YD3201/100+AQ3201:
EQUATION <AUTOFIT NO CONSTANT N0>1Q3202 Q3202=ACR32023YD3202/100+AQ3202:
EQUATION <AUTOFIT NO CONSTANT N0>1Q3203 Q3203=ACR32032YD3203/100+AQ3203:
EQUATION <AUTOFIT NO CONSTANT NO>1Q3204 Q3204=ACR3204xYD3204/100+AQ3204:

'
!
! SENARIO ANAYSIS(2)
!

'SET PER 1980 1997:

'EQUATION <AUTOFIT NO CONSTANT NO>ITDI1 TD11=!

! (TEC<=1996)#(Ql1. 1+STENT11. 1-STENT11-DGA11 «MMA11FX-SEED11- LOSSII*EIMII)*
! (TEC>1996)=(Ql11. 1 +STENT11. 1 -STENT11-DGA11+MMAL1FX '

! -0.04%(Q11, 1+MMA11FX+STENT11.1)-0.0075%Q1 1. 1+EIM11)+AD11 :

'SET PER 1980 1997:

1EQUATION <AUTOFIT NO CONSTANT NO>ITDI1 TDI1=!

! (TECC=1996)#(Q11. 1+STENT11. 1-STENT11-DGA11 +MMA11-SEEDI1- LOSSll*EIMll)'r'
! (TEC>1996)=(Q11. 1+STENT11, 1-STENT11-DGA11 +MMALL

! -0.04%(Q11. 1+MMA11+STENT11.1)-0.0075%Q11. 1+EIM11)+AD11:

SET PER 1980 1997:
EQUATION <AUTOFIT NO CONSTANT NOPITDI1 TD11=!
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(TEC<=1996)#(Q11. 1 +STENT11, 1-STENT11-DGA11+MMA11FX-SEED11 - LOSSll*EIMll)*
(TEC>1996)*(Q11. 1+STENT11. 1 -STENT11-DGA11+MMA11FX
-0.04#(Q11. 1 +MMA11FX+STENT11.1)-0.0075%Q11, 1+EIM11)+AD11:

!SET PER 1980 1997:

'EQUATION <AUTOFIT NO CONSTANT NO>ITD11 TDI1=!

! (TEC<=1996)=(Ql11.1+STENT11. 1-STENT11-DGA11+MMA11-SEED11- LOSSII*EIMII)*'
{TEC>1996)*(Q11. 1+STENT11. 1-STENT11-DGA11 +MMAL1

-0.04%(Q11. 1+MMA11+STENT11.1)-0.0075#Q11, 1+EIM11)+AD11:

EQUATION <AUTOFIT NO CONSTANT NO» ITCP11 TCP11=(EXP((D11/CVPOP*1000!
-EPERD11, COEFF[2, 1]#PERD2] !
-EPERD11, COEFF([3, 1)*(PERD61 +PERD62+PERD63 ) !
-EPERD11, COEFF(4, 1} )/EPERD11. COEFF{1, 1] ) )$EXPDEF/100+ACP11:

i
'
' SENARIO ANALYSIS(3)
[}

P SENARIO 1 -=----=--=-----

'EQUATION <AUTOFIT NO CONSTANT NODIFP11 FP11=(TECC1998) #(TCP118CONVII)+!
. (TEC==1998)#123, 42+!

' (TEC>1998) #(TCP11$CONV11):
!

'EQUATION <AUTOFIT NO CONSTANT NO>ID11 D11=TDi1:

R L L bt SENARIO 2 ~--~--=v-memene

'EQUATION <AUTOFIT NO CONSTANT NO>IFP11  FP11=(TECK1998) #*(TCP11%CONV11)+!
(TEC==1998)%123. 42+!

! (TEC>1998) *(TCP11%CONV11):

!

'EQUATION <AUTOFIT NO CONSTANT NO>ID11 D11=TDil:

Pommmmmmm oo SENARIO 3 -----------ceee
EQUATION <AUTOFIT NO CONSTANT NO>IFP11  FPli=
(TECC1998) #(TCP112CONV11)+!
(TEC==1998)#%123. 42+!
(1998<TEC<=2004)*(TCP11%CONV11)!
+(TEC>2004 AND (TCP11%CONV11)>=FP11TE)#FP11TE !
+(TEC)>2004 AND (TCP11*CONV11)<FP11TE)#*(TCP11#CONV1l1):
'
EQUATION <AUTOFIT NO CONSTANT NO>ID11 D11=(TEC<=2004)*TDI11+
(TEC>2004 )*(PERD11*CVPOP/1000):

L atatatate SENARIO 4 ----------m-cue

'EQUATION <AUTOFIT NO CONSTANT NO>IFP11  FPll=

! (TECC1998) #(TCP11#CONV11)+!

! (TEC==1998)#123. 42+!

! (1998<TEC<=2004 )*(TCP115CONV11)!

! +(TEC>2004 AND (TCP11#CONV11)>=FP11TE)#FP11TE !
! +(TEC>2004 AND (TCP11sCONV11)<FP11TE)#(TCP11#CONV11):
!
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YEQUATION <AUTOFIT NO CONSTANT NO>IDi1 D11=(TEC<=2004)#TD11+
! (TEC>2004 ) *(PERD112CVPOP/1000):

]

'

'

éQUATION(AUTOFIT NO CONSTANT NO> ICP11 CPli=!
FP11/CONV1L:

EQUATIONCAUTOFIT NO CONSTANT NO>IPERD11 PERD11=EPERDI1,COEFF[4,1] !
+EPERD11. COEFF[1, 1}*LOG(CP11/EXPDEF*100) !
+EPERD11. COEFF[2, 1 }1#PERD21 !
+EPERD11. COEFF(3, 1]1*(PERD61 +PERD62+PERD63 ) +APERDI 1 :

EQUATION <AUTOFIT NO CONSTANT NO>ITD41 TD41=(TEC<=1996)*(Q41.1+EIM41-L0OSS41)+!
(TEC>1996)#(Q41.1-0. 24349%Q41.1)+AD4l:

EQUATION <AUTOFIT NO CONSTANT NODITCP41 TCP41=(EXP(ERCP41.COEFF[3,1} !
+ERCP41. COEFF([1, 1]*L0G(TD41/POP%1000)!
+ERCP41. COEFF[2, 1]*LOG( INCOM/EXPDEF*100) ) )*EXPDEF /100 +ACP41

EQUATION <AUTOFIT NO CONSTANT NO>1FP41  FP41=!
{TECC1998) *(TCP41%CONV4])+!
{TEC==1998)%95.5 !
+(TEC>1998 AND (TCP41xCONV41)>=FP41TE)*FP41TE !
+(TEC>1998 AND (TCP41%CONV41 )<FP41TE )*(TCP41%CONV41):

EQUATIONKAUTOFIT NO CONSTANT NO> ICP41 CP41=!
FP41/CONV41:

EQUATION <AUTOFIT NO CONSTANT NO>IPERD41 PERD41=(EXP((LOG(CP41/EXPDEF%100)!
~ERCP41. COEFF[2, 1]*LOG( INCOM/EXPDEF*100) !
-ERCP41, COEFF([3, 1])/ERCP41.COEFF[1,1]))+APERD41:

1

EQUATION <AUTOFIT NO CONSTANT NO>ID41  D4l1=!
(TEC<=1997)*TD41+
(TEC>1997 AND (TCP41%CONV41)<=FP41TE)*TD41+
(TEC>1997 AND (TCP41%CONV41)>FP41TE)*PERD41%POP/1000:

'PERD41%POP/1000:

éQUATION <AUTOFIT NO CONSTANT NO>ITD42 TD42=(TEC<=1996)*(Q42. 1+EIM42-L0SS42)+!
(TEC>1996)#(Q42. 1-0. 33289%Q42. 1 ) +AD42:

EQUATION <AUTOFIT NO CONSTANT NO>I1TCP42 TCP42=(EXP(ERCP42 COEFF[3,1]
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+ERCP42. COEFF[1, 1]*LOG(TD42/POP%1000) !
+ERCP42. COEFF[2, 1]*LOG( INCOM/EXPDEF*100) ) ) *EXPDEF /100+ACP42

EQUATION <AUTOFIT NO CONSTANT NO>IFP42  FP42=!
(TEC<1998) *(TCP425CONV42)+!
(TEC==1998)*111.7 !
+(TEC>1998 AND (TCP42%CONV42)>=FP42TE )sFP42TE !
+(TEC>1998 AND (TCP42%CONV42)<FP42TE)*(TCP42%*CONV42);

EQUATIONCAUTOFIT NO CONSTANT NO> ICP42 CP42=!
FP42/CONV42:

EQUATION <AUTOFIT NO CONSTANT NO>IPERD42 PERD42=(EXP((LOG(CP42/EXPDEF%*100)!
-ERCP42. COEFF(2, 1]1%LOG( INCOM/EXPDEF*%100) !
-ERCP42. COEFF([3, 1] )/ERCP42, COEFF[1,1]) ) +APERD42:

1
EQUATION <AUTOFIT NO CONSTANT NO>ID42 D42=!
(TEC<=1997)*TD42+ !
(TEC>1997 AND (TCP42%CONV42)<=FP42TE)*TD42+ !

(TEC>1997 AND (TCP42#CONV42)>FP42TE ) *PERD42+POP/1000:
!'PERD42%POP/1000:

EQUATION <AUTOFIT NO CONSTANT NO>ITD43 TD43=(TEC<=1996)*(Q43+EIM43-L0SS43)+!
(TEC>1996)*(Q43-0. 36652*Q43) +AD43:

EQUATION <AUTOFIT NO CONSTANT NOD>ITCP43 TCP43=
{TEC<=1997)*( (EXP(ERCP43. COEFF{4, 1] !
+ERCP43. COEFF[1, 1]%LOG(TD43/POP%1000) !
+ERCP43. COEFF[2, 1 ]*LOG( INCOM/EXPDEF*100) !
+ERCP43. COEFF[3, 1 }*(SPIKE( 1992, 1)+SPIKE{1993,1)!
+SPIKE(1994,1)+SPIKE(1995,1))))*EXPDEF/100+ACP43)+ !
(TEC>1997 ) *( (EXP(ERCP43. COEFF[4,1] !
+ERCP43, COEFF[1, 1]*LOG(TD43/P0OP*1000) !
+ERCP43. COEFF[2, 1]%LOG( INCOM/EXPDEF*100) !
+ERCP43. COEFF(3, 1]*(1)))*EXPDEF/100+ACP43):

EQUATION <AUTOFIT NO CONSTANT NO>IFP43 FP43=!
(TEC<1998 )*(TCP43*CONV43) !
+(TEC==1998)%78.6 !
+{TEC>1998 AND (TCP43%*CONV43)>=FP43TE )*FP43TE !
+(TEC>1998 AND (TCP43*CONV43)<FP43TE)%(TCP43*CONV43):

EQUATIONSAUTOFIT NO CONSTANT NO> ICP43 CP43-!
FP43/CONV43:

EQUATION <AUTOFIT NO CONSTANT NO>IPERD43 PERD43=(EXP((LOG(CP43/EXPDEF%100) !
-ERCP43. COEFF[2, 1]}*LOG( INCOM/EXPDEF*100) !

-ERCP43. COEFF([3, 1]*(SPIKE(1992,1)+SPIKE(1993,1)+ !
SPIKE(1994,1)+SPIKE(1995,1)) !
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-ERCP43. COEFF[4, 1] )/ERCP43. COEFF[1, 1]))+APERD43:

]

EQUATION <AUTOFIT NO CONSTANT NO>ID43 D43=!
(TEC{=1997)+TD43+
(TEC>1997 AND (TCP43+CONV43)<=FP43TE)*TD43+
(TEC)>1997 AND (TCP433CONV43)>FP43TE)*PERD43+POP/1000:

EQUATION <AUTOFIT NO CONSTANT NO>ITD44 TD44=(TEC<=1996)%(Q44+EIM44-L0SS44)+!
(TEC>1996)%(Q44-0. 22242+Q44 ) +AD44:

EQUATION <AUTOFIT NO CONSTANT NO>ITCP44 TCP44=(EXP(ERCP44.COEFF{3,1] !
+ERCP44, COEFF[1, 1]%LOG(TD44/P0P#1000) !
+ERCP44_ COEFF([2, 1 ]#LOG( INCOM/EXPDEF#100) ) ) sSEXPDEF/100+ACP44:

EQUATION <AUTOFIT NO CONSTANT NO>IFP44 FP44=!
(TEC<1998) =(TCP443CONV44)+!
(TEC==1998)#86.7 !
+(TEC>1998 AND (TCP44%CONV44)>=FP44TE)sFP44TE !
+(TEC>1998 AND (TCP44%CONV44){FP44TE)%(TCP44+CONV44):

EQUATIONCAUTOFIT NG CONSTANT NO)> ICP44 CP44=!
FP44/CONV44:

EQUATION <AUTOFIT NO CONSTANT NOPIPERD44 PERD44= (EXP((LOG(CPM/EXPDEF:IOO)'
-ERCP44. COEFF([2, 1]#LOG( INCOM/EXPDEF%100)
-ERCP44. COEFF[3, 11 )/ERCP44. COEFF([1,1]))+APERD44:
)
1
EQUATION <AUTOFIT NO CONSTANT NOYID44 D44=!
(TEC<=1997 }*TD44+
(TEC>1997 AND (TCP44+CONV44)<=FP44TE)*TD44+
(TEC)>1997 AND (TCP44%CONV44)>FP44TE)*PERD443P0OP/1000:
{PERD44*POP/1000:

EQUATION <AUTOFIT NO CONSTANT NO>ITD4S
TD45=( TEC<=1996)(Q45. 1 +EIM45-L0SS45+MMA45%(1-0.1))+!
(TEC>1996)%(Q45. 1-0. 30573Q45. 1 +MMA45%(1-0, 1))+AD45:

EQUATION <AUTOFIT NO CONSTANT NODITCP45 TCP45=(EXP(ERCP45, COEFF[3,1]!
+ERCP45, COEFF[1, 1]*L0G(TD45/P0P*1000) !
+ERCP45, COEFF([2, 1 ]LOG( INCOM/EXPDEF#100) ) }*EXPDEF/100+ACP45:

EQUATION <AUTOFIT NO CONSTANT NOD>IFP45 FP45=!
(TEC<1998) %(TCP45%CONV45)+!
(TEC==1998)%92.5 !
+(TEC>1998 AND (TCP45%CONV45)>=FP45TE }$FP45TE !
+(TEC>1998 AND (TCP45%CONV45)<FP4STE)%(TCP45%CONV45):
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EQUATIONCAUTOFIT NO CONSTANT NO> ICP45 CP45=!
FP45/CONV45:

EQUATION <AUTOFIT NO CONSTANT NOD>IPERD45 PERD45= (EXP((LOG(CP45/EXPDEF:100)'
-ERCP45. COEFF([2, 1]%LOG( INCOM/EXPDEF#%100)
-ERCP45. COEFF[3, 1] ) /ERCP45. COEFF(1, 1]1) ) +APERD45:
1
EQUATION <AUTOFIT NO CONSTANT NOD>ID45 D45=!
(TEC<=1997)3TD45+
(TEC>1997 AND (TCP45¢CONV45)<=FP45TE )*TD45+
(TEC>1997 AND (TCP45%CONV45)>FP45TE)*PERD45%POP/1000:

EQUATION <AUTOFIT NO CONSTANT NO>1TD311 '
TD311=(TEC<=1996)%(Q311+EIM311-L0SS311+MMA311)+!
(TEC>1996)*(Q311-0. 30464+Q311+MMA311 ) +AD311:

EQUATION <AUTOFIT NO CONSTANT NODITCP311 TCP311=(EXP(ERCP311.COEFF[4,1]!
+ERCP311. COEFF[1, 1]#LOG(TD311/POP*1000) !
+ERCP311. COEFF{2, 1 ]#L0G( INCOM/EXPDEF#100)
+ERCP311. COEFF[3, 1]#(SPIKE(1994, 1)+SPIKE(1995, 1) )) )*EXPDEF/100+ACP311

EQUATION <AUTOFIT NO CONSTANT NO>IFP311 FP311=!
(TEC<1998) #(TCP311#CONV311)+!
(TEC==1998)#103.3 !
+(TEC>1998 AND (TCP3113CONV311)>=FP311TE)*FP311TE !
+(TEC>1998 AND (TCP311#CONV311)<FP311TE)*(TCP311#CONV311):

EQUATIONCAUTOFIT NO CONSTANT NO> ICP311 CP311=!
FP311/CONV311:

EQUATION <AUTOFIT NO CONSTANT NO>IPERD311 PERD311= (EXP((LOG(CP311/EXPDEF‘100)'
~-ERCP311. COEFF(2, 1)4LOG( INCOM/EXPDEF#100)
-ERCP311. COEFF[3, 11*(SPIKE(1994, 1)+SPIKE(1995,1))
-ERCP311, COEFF[4, 1] )/ERCP311. COEFF[1,1]))+APERD311:

EQUATION <AUTOFIT NO CONSTANT NODID311 D311=!
(TEC{=1997)2TD311+
(TEC>1997 AND (TCP311#CONV311)<=FP311TE)*TD311+
(TEC>1997 AND (TCP311#CONV311)>FP311TE)#*PERD311%POP/1000:
'PERD311%POP/1000:

EQUATION <AUTOFIT NO CONSTANT NO>ITD312
TD312=(TEC<=1996)%(Q312+EIM312-L0SS312+MMA312)+!
(TEC>1996)+(Q312-0. 232162Q312+MMA312) +AD312:

EQUATION <AUTOFIT NO CONSTANT NODITCP312 TCP312=(EXP(ERCP312.COEFF[4,1] !
+ERCP312. COEFF[1, 1]2L0G(TD312/P0P*1000) !
+ERCP312. COEFF[2, 112LOG( INCOM/EXPDEF#£100)
+ERCP312. COEFF[3, 1)#(SPIKE(1991,1)+SPIKE(1994, 1)) ) )*EXPDEF /100+ACP312:
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EQUATION <AUTOFIT NO CONSTANT NOD>IFP312 FP312=!
{TEC<1998) #(TCP3122CONV312)+!
(TEC==1998)#139.1 !
+(TEC>1998 AND (TCP312#CONV312)>=FP312TE)sFP312TE !
+(TEC>1998 AND (TCP312%CONV312)<FP312TE)#(TCP312#CONV312):

EQUATIONCAUTOFIT NO CONSTANT NO> ICP312 CP312=!
FP312/CONV312:

EQUATION <AUTOFIT NO CONSTANT NODIPERD312 PERD312= (EXP((LOG(CPBIZ/EXPDEF*IOO)'
-ERCP312. COEFF[2, 1]*L0G( INCOM/EXPDEF%100) '
-ERCP312. COEFF[3, 1]*%(SPIKE(1991,1)+SPIKE(1994,1))
-ERCP312. COEFF[4, 1] )/ERCP312. COEFF[1, 11))+APERD312:

[]

EQUATION <AUTOFIT NO CONSTANT NO>ID312 D312=PERD312%P0OP/1000:
EQUATION <AUTOFIT NO CONSTANT NO>ITD3101 TD3101=03101*MMASIOI*EIMSIOI*AD3101:

EQUATION <AUTOFIT NO CONSTANT NO>ITCP3101 TCP3101=(EXP(ERCP3101.COEFF[4,1] !
+ERCP3101. COEFF[1, 1]1*LOG(TD3101/P0P%1000} !
+ERCP3101 . COEFF[2, 1]*LOG( INCOM/EXPDEF*100)
+ERCP3101. COEFF([3, 1]*(SPIKE(1992, 1)+SPIKE(1995, 1)) ) )*EXPDEF/100+ACP3101

EQUATION <AUTOFIT NO CONSTANT NO>IFP3101 FP3101=!
(TEC<=1998) *(TCP3101+CONV3101) !

! +(TEC==1998)#%103.3 !
+(TEC>1998 AND (TCP3101%CONV3101)>=FP3101TE)*FP3101TE !
+(TEC>1998 AND (TCP3101%CONV3101 )<FP3101TE)*(TCP3101*CONV3101):

EQUATIONCAUTOFIT NO CONSTANT NO> ICP3101 CP3101=!
FP3101/CONV3101:

EQUATION <AUTOFIT NO CONSTANT NO>IPERD3101 PERD3101= (EXP((LOG(CPBIOI/EXPDEF*IOO)'
-ERCP3101. COEFF([2, 1]*LOG( INCOM/EXPDEF*100)
-ERCP3101. COEFF[3, 1]*(SPIKE(1992,1)+SPIKE(1995,1))
-ERCP3101. COEFF[4,1] )/ERCP3101. COEFF([1,1]))+APERD3101:

'

EQUATION <AUTOFIT NO CONSTANT NO>ID3101 D3101=TD3101:
1

SET PER 1988 1997:
EQUATIONCAUTOFIT NO CONSTANT NO>ICP3102 CP3102=(EXP(ERCP3102.COEFF[4,1] !
+ERCP3102. COEFF(1, 1 1¥L0OG(D3102/POP*1000) !
+ERCP3102. COEFF[2, 1 }*LOG( INCOM/EXPDEF*100) !
+ERCP3103. COEFF([3,1]*(SPIKE(1988, 1)+SPIKE(1989,1) !
+SPIKE(1990, 1)) ) )*EXPDEF/100+ACP3102:
EQUATIONCAUTOFIT NO CONSTANT NO>ICP3103 CP3103=(EXP(ERCP3103.COEFF[3,1] !
+ERCP3103. COEFF[1, 1]%L0OG(D3103/P0P%1000) !
+ERCP3103. COEFF({2, 11%LOG( INCOM/EXPDEF*100) ) )*EXPDEF/100+ACP3103:

EQUATIONCAUTOFIT NO CONSTANT NO>ICP3104 CP3104=(EXP(ERCP3104.COEFF({3,1] !
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+ERCP3104. COEFF[1, 11%LOG(D3104/POP*1000) !
+ERCP3104. COEFF([2, 1]#LOG( INCOM/EXPDEF*100) ) )*EXPDEF/100+ACP3104

EQUATIONCAUTOFIT NO CONSTANT NO>ICP3201 CP3201=((ERCP3201. COEFF[3,1] ¢
+ERCP3201. COEFF[1, 11#L0G{D3201 /POP%1000) !
+ERCP3201 . COEFF[2, 1 }*LOG{ INCOM/EXPDEF#100) ) )*EXPDEF/100+ACP3201

EQUATIONKAUTOFIT NO CONSTANT NO»ICP3202 CP3202=((ERCP3202.COEFF[3,1] !
+ERCP3202. COEFF[1, 1]%L0G(D3202/POP%1000) !
+ERCP3202. COEFF([2, 1]#LOG( INCOM/EXPDEF#100 ) ) )*EXPDEF /100+ACP3202

EQUATIONCAUTOFIT NO CONSTANT NO>ICP3203 CP3203=((ERCP3203, COEFF[3,1] !
+ERCP3203. COEFF[1, 11#L0G{D3203/P0P£1000) !
+ERCP3203. COEFF[2, 1]#LOG( INCOM/EXPDEF*100) ) }*EXPDEF/100+ACP3203

EQUATIONCAUTOFIT NO CONSTANT NO>ICP3204 CP3204=((ERCP3204.COEFF[3,1] !
+ERCP3204, COEFF[1, 1]*L0G(D3204/POP%1000) !
+ERCP3204. COEFF[2, 1]+LOG( INCOM/EXPDEF*100) ) }*EXPDEF /100+ACP3204

SET PER 1981 1997:

FQUATION <AUTOFIT NO CONSTANT NO> IED3101 ED3101=!
(TEC<=1997)*ED3101+(TEC>1997)#(ED3101 . 1%(1 !

+(D3101/POP%1000-D3101 ., 1/POP, 1#1000)/(D3101. 1/PQP. 1x1000)!
+{CP3101-CP3101.1)/CP3101.1)):

EQUATION <AUTOFIT NO CONSTANT NO> 1ED3102 ED3102=!

{TEC<=1997 )%ED3102+( TEC>1997 ) 2(ED3102. 1%{1 !
+(D3102/P0OP%1000-D3102. 1/POP, 1%#1000)/(D3102. 1 /PGP, 1%1000)
+(CP3102-CP3102.1)/CP3102.1)):

EQUATION <AUTOFIT NO CONSTANT NO> 1ED3103 ED3103=!

(TEC<=1997 }#ED3103+( TEC>1997)*(ED3103. 1%(1 !
+(D3103/P0P#1000-D3103. 1/POP. 1%1000)/(D3103. 1/POP. 1%1000)!
+{CP3103-CP3103.1)/CP3103.1)):

EQUATION <AUTOFIT NO CONSTANT NOY> IED3104 ED3104=!
(TEC<=1997)*ED3104+{TEC>1997)#(ED3104. 1%(1 !
+(D3104/P0OP*1000-D3104. 1/POP, 1%1000)/(D3104, 1 /POP, 1%1000) !
+(CP3104-CP3104.1)/CP3104.1)):

SET PER 1989 1997:
EQUATION <AUTOFIT NO CONSTANT NO> 1ED3201 ED3201=!

{TEC<=1997 }*ED3201 +{TEC>1997 )*({ED3201 . 1%(1 !
+(D3201/POP*1000-D3201. 1 /POP, 1#1000)/{D3201. 1/POP. 121000)!
+(CP3201-CP3201.1)/CP3201.1)):

EQUATION <AUTOFIT NO CONSTANT NOY IED3202 ED3202=!

(TEC<=1997)*ED3202+(TEC>1997 )*(ED3202. 1%(1 !
+{D3202/P0OP*1000-D3202. 1 /POP, 1%1000)/(D3202. 1 /POP, 11000 )!
+{CP3202-CP3202.1)/CP3202.1)):

EQUATION <AUTOFIT NO CONSTANT NOY IED3203 ED3203=!

(TEC{=1997 )*ED3203+ (TEC)>1897 )% (ED3203. 1%(1 !
+(D3203/P0P%1000-D3203. 1/POP, 1x1000)/{D3203. 1/POP, 1%1000)!
+(CP3203-CP3203.1)/CP3203.1))

EQUATION <AUTOFIT NO CONSTANT NO> IED3204 ED3204=!

{TEC<=1997)%ED3204+({TEC>1997 ) *(ED3204. 1%(1 !
+{D3204/P0OP*1000~D3204. 1 /POP, 121000)/{D3204, 1/POP. 1%1000)!
+{CP3204-CP3204.1)/CP3204.1)):
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SET PER 1980 1997:
EQUATION <AUTOFIT NO CONSTANT NO>

EQUATION <AUTOFIT NO CONSTANT NO>
EQUATION <AUTOFIT NO CONSTANT NOD>
EQUATION <AUTOFIT NO CONSTANT NO>
SET PER 1988 1997:

EQUATION <AUTOFIT NO CONSTANT NO>
EQUATION <AUTOFIT NO CONSTANT NO>
EQUATION <AUTOFIT NO CONSTANT NO>
EQUATION <AUTOFIT NO CONSTANT NOY

SET PER 1981 1997:
EQUATION <AUTOFIT NO CONSTANT NO>

SET PER 1989 1997:
EQUATION <AUTOFIT NO CONSTANT NO>

SET PER 1980 1997:
EQUATION <AUTOFIT NO CONSTANT NO>

SET PER 1988 1997:
EQUATION <AUTOFIT NO CONSTANT NO>
'

'SET PER 1980 1997:

I¥WED3101 ¥ED3101=!
ED3101/(ED3101+ED3102+ED3103+ED3104)
IWED3102 WED3102=!
ED3102/(ED3101+ED3102+ED3103+ED3104)
1¥ED3103 WED3103=!
ED3103/(ED3101+ED3102+ED3103+ED3104)
IWED3104 WED3104=!
ED3104/(ED3101+ED3102+ED3103+ED3104)

IWED3201 WED3201-=!
ED3201 / (ED3201 +ED3202+ED3203+ED3204)
IWED3202 WED3202=!
ED3202/(ED3201+ED3202+ED3203+ED3204)
IWED3203 WED3203=!
ED3203/(ED3201+ED3202+ED3203+ED3204)
IWED3204 WED3204=!
ED3204/ (ED3201 +ED3202+ED3203+ED3204)

ICP310 CP310=CP310, 13(1+( !
(CP3101-CP3101.1)/CP3101. 13WED3101!
+(CP3102-CP3102, 1)/CP3102. 13WED3102!
+(CP3103-CP3103. 1)/CP3103. 1+WED3103!
+(CP3104-CP3104. 1)/CP3104. 1+WED3104)):

ICP320 CP320=CP320. 1%(1+( !
(CP3201-CP3201.1)/CP3201. 1*WED3201!
+(CP3202-CP3202. 1)/CP3202. 1+WED3202!
+{CP3203-CP3203. 1)/CP3203. 1*WED3203!
+(CP3204-CP3204. 1)/CP3204. 1+WED3204) ):

1CP31 CP31=(CP310/181.41%100)+ACP31 :

1CP32 CP32=(CP320/184. 13%100)+ACP32:

'EQUATIONC AUTOFIT NO CONSTANT NO> ID31 D31=Q31+AD31

'SET PER 1980 1997:

{EQUATIONC AUTOFIT NO CONSTANT NO> 1D32 D32=Q32+AD32:

EQUATIONC AUTOFIT NO CONSTANT NO>
EQUATIONC AUTGFIT NO CONSTANT NO>
EQUATIONC AUTOFIT NO CONSTANT NO)>
]

EQUATIONC AUTOFIT NO CONSTANT NO>
EQUATIONS AUTOFIT NO CONSTANT NO>
EQUATIONC AUTOFIT NGO CONSTANT NO>

1D3102 D3102=Q3102+AD3102:
1D3103 D3103=03103+AD3103:
1D3104 D3104=03104+AD3104:

103201 D3201=Q3201+AD3201:
1D3202 D3202=Q3202+AD3202:
1D3203 D3203-03203+AD3203:

EQUATIONC AUTOFIT NO CONSTANT NO> 103204 D3204=Q3204+AD3204:
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EQUATIONS AUTOFIT NO CONSTANT NO> ID31 D31=D3101+D3102+D3103+D3104+AD31:
EQUATIONS AUTOFIT NO CONSTANT NO> 1D32 D32=D3201+D3202+D3203+D3204+AD32:

! =SENARIO ANAYSIS(4)

b 101Y:) (1 [
{EQUATIONCAUTOFIT NO CONSTANT NO> LIMPIITE IMP11TE=(TECC=1998)20.0 '

+(TEC>1998)#(D11-(Q11. 1+STENT11. 1-STENT11-DGA11+MMA11FX-!
! 0.04#(Q11. 1+MMA11+STENTI1.1)-0.00752Q11.1)):

oo SENARIQ 2 -----nmmmmmmmmmmmmmmmm oo oo
'EQUATIONCAUTOFIT NO CONSTANT NO> LIMPLITE IMPILTE= (TEC<=1998)#0.0 '
' +(TEC>1998)#(D11-(Q11. 1+STENT11. 1-STENT11-DGA11+MMAL1-!
' 0.042(Q11. 1+MMA11+STENT11.1)-0.0075Q11.1)):

O SENARIQ 3-------mmmmmmmmmmmm e o oo oo

EQUATIONCAUTOFIT NO CONSTANT NO> 1IMPIITE IMP11TE=(TEC<=1998)%0.0 !
+(TEC>1998)#(D11-(Q11. 1+STENT11, 1-STENT11-DGA11+MMA11FX-!
0.042(Q11. 1+MMA11+STENT11. 1)-0. 0075sQ11. 1+AD11) ):

'EQUATION(AUTOFIT NO CONSTANT NO> IIMPIITE IMP11TE=(TEC{=1998)%0.0 !
+(TEC>1998)*(D11-(Q11. 1+STENT11, 1-STENT11-DGA11 +MMA11-!

! 0.04%(Q11.1+MMA11+STENT11.1)-0, 0075%Q11.1)):

!

!

EQUATIONCAUTOFIT NO CONSTANT NO> 1IMP4ITE IMP41TE=(TEC<=1998)%0_0!
+(TEC>1998)%(D41-(Q41. 1-0. 243495041, 1+AD41) ):
!
EQUATIONCAUTOFIT NO CONSTANT NO 1IMP42TE IMP42TE=(TEC<=1998)%0.0!
+(TEC>1998)#(D42-(Q42. 1-0. 332892042, 1+AD42) ):
!
EQUATIONCAUTOFIT NO CONSTANT NO> 1IMP43TE IMPA3TE=(TEC{=1998)%0.0!
+(TEC>1998)#(D43-(Q43-0. 36652#043+AD43) ):
'
EQUATIONCAUTOFIT NO CONSTANT NOY 1IMP44TE IMP44TE=(TEC{=1998)%0,0!
+(TEC>1998)#(D44-(Q44-0. 224222044 +AD44) ):
'
EQUATIONCAUTOFIT NO CONSTANT NO> 1IMPASTE IMP4STE=(TEC{=1998)%0.0!
+(TECY1998)*(D45-(Q45. 1-0, 305732045, 1+MMA45%(1-0.1)+AD45)):
!
EQUATIONCAUTOFIT NO CONSTANT NOY IIMP311TE IMP311TE=(TEC<=1998)%0.0!
+(TEC>1998)#(D311-(Q311-0. 30464%Q311+MMA311+AD311)):
!
EQUATIONCAUTOFIT NO CONSTANT NOY 1IMP312TE IMP312TE=(TEC<=1998)%0.0!
+(TEC>1998)#(D312-(Q312-0. 23216+Q312+MMA312+AD312))
]
EQUATIONCAUTOFIT NO CONSTANT NO) IIMP3101TE IMP3101TE=(TEC{=1998)%0.0!'
+(TEC)>1998)#(D3101-(Q3101 +MMA3101+AD3101 ) ):
!
SET PER 1983 1997:
EQUATIONCAUTOFIT NO CONSTANT NO> IWEIGHT11 WEIGHT11= !
(TEC<=1997 %534, 33+(TEC>1997 )*(WEIGHT11. 1%(1+!
(FP11-FP11.1)/FP11.1+(Q11-Q11.1)/Q11.1)):
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EQUATIONCAUTOFIT NO CONSTANT NO> IWEIGHT21 WEIGHTZ2I= !
(TEC=1997)*15. 30+(TEC>1997 ) #(WEIGHT21 . 1*(1+ !
(FP21-FP21.1)/FP21.1+(Q21-Q21. l)/QZl 1)):
EQUATIONKAUTOFIT NO CONSTANT NO> IWEIGHT22 WEIGHT22=
{TEC=1997)#41, 60+(TEC>1997 ) #(WEIGHT22, 1%(1+ !
(FP22-FP22.1)/FP22.1+(Q22-Q22. l)/022 1)):
EQUATIONCAUTOFIT NO CONSTANT NO> IWEIGHT31 WEIGHT31=
(TEC<=1997)*101 . 05+(TEC>1997 )% (WEIGHT31. l*(l*‘
(FP31-FP3I.1)/FP31,1+(Q31-Q31.1)/Q31.1)):
EQUATIONCAUTOFIT NO CONSTANT NO> IWEIGHT311 WEIGHT311= !
(TECK=1997)*15, 53+(TEC>1997 )*(WEIGHT311.1%(1+ !
(FP311-FP311.1)/FP311,1+(Q311-Q311.1)/Q311.1))
EQUATIONCAUTOFIT NO CONSTANT NO> IWEIGHT32 WEIGHT32= !
{TEC<=1997)#%89. 22+(TEC>1997 ) *(WEIGHT32. 1¥(1+ !
(FP32-FP32.1)/FP32.1+(Q32-Q32, l)/032 1)):
EQUATIONKAUTOFIT NO CONSTANT NO> IWEIGHT312 WEIGHT312= !
(TECK=1997)7.69+(TEC>1997 )*(WEIGHT312. 1¥(1+ !
(FP312-FP312.1)/FP312.1+(Q312- 0312 1)s7Q312.1))
EQUATIONCAUTOFIT NO CONSTANT NO> IWEIGHTS50 WEIGHTS0= !
(TEC<=1997)%59, 38+(TEC>1997 )*(WEIGHT50. 1%(1+ !
{FP50-FP50. 1) /FP50, 1+(ACR50-ACR50. 1) /ACR50.1})
EQUATIONCAUTOFIT NO CONSTANT NO> IWEIGHT41 WEIGHT41= !
(TEC<=1997)%26. 37+(TEC>1997 )*(WEIGHT41.1%(1+ !
(FP41-FP41.1)/FP41.1+(Q41-Q41.1)/Q41.1)):
EQUATIONCAUTOFIT NO CONSTANT NO> IWEIGHT42 WEIGHT42= !
(TEC<=1997)%9, 74+(TEC>1997)*(WEIGHT42, 1%(1+ !
(FP42-FP42, 1)/FP42, 1+(Q42-Q42, l)/Q42 1)):
EQUATIONCAUTOFIT NO CONSTANT NO> IWEIGHT43 WEIGHT43= '
(TEC=1997)%11.02+(TEC>1997 }*( WEIGHT43, 1*%(1+ !
(FP43-FP43.1)/FP43,1+(Q43-Q43, l)/Q43 1))
EQUATIONKAUTOFIT NO CONSTANT NO> IWEIGHT44 WEIGHT44= !
(TEC{=1997)*15. 85+(TEC>1997 )*(WEIGHT44. 1%(1+ !
(FP44-FP44.1)/FP44, 1+(044-044.1)/044.1)):
EQUATIONKAUTOFIT NO CONSTANT NO> IWEIGHT45 WEIGHT45= !
(TEC{=1997)*19. 18+(TEC>1997 )*(WEIGHT45. 1%(1+ !
(FP45-FP45.1)/FP45.1+(Q45-Q45.1)/Q45.1)):
EQUATIONKAUTOFIT NO CONSTANT NO> IWEIGHTSUM WEIGHTSUM= !
(TECK=1997)%946. 26+(TEC>1997 ) *(WEIGHT11+WEIGHT21 +WEIGHT22+!
WEIGHT31+WEIGHT311+WEIGHT312+WEIGHT32+¥WEIGHT50+WEIGHT41+ !
WEIGHT42+WEIGHT43+WEIGHT44+WEIGHT45):

EQUATIONKAUTOFIT NO CONSTANT NO> IOUTPUTP OUTPUTP=
(TEC<=1997)*0UTPUTP
+(TEC>1997 )% ( (FP11*WEIGHT11/WEIGHTSUM+FP21 *WEIGHT21 /WE I GHTSUM
+FP22%WEIGHT22/WEIGHTSUM+FP31+WEIGHT31/WEIGHTSWM
+FP311*WEIGHT311/WEIGHTSUM+FP312+«WEIGHT312/WEIGHTSUM
+FP32+WEI1GHT32/WEIGHTSUM+FP50%WEIGHTS0/WEIGHTSUM
+FP41*WEIGHT41/WEIGHTSUM+FP42*WEIGHT42/WEIGHTSUM
+FP43*WEIGHT43/WEIGHTSUM+FP44*WEIGHT44/WEIGHTSUM
+FP45%WEIGHT45/WEIGHTSUM) )
EQUATIONCAUTOFIT NO CONSTANT NO>I1FPSUM2 FPSUM2=
(1/(WEIGHTSUM-WEIGHT11))
*(FP22+WEIGHT22+FP31 *WEIGHT31 +FP311+WEIGHT311+FP312%WEIGHT 312+
FP32xWEIGHT32+FP50%#WEIGHT50+FP41%WEIGHT41+FP42*WEIGHT42+FP43*
WEIGHT43+FP44%WEIGHT44+FP454WEIGHT45):
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SET PER 1975 1997:
EQUATIONCAUTOFIT NO CONSTANT NOYIINPUTP INPUTP=!
EXP(EINPUTP, COEFF[4, 1]+EINPUTP. COEFF[1, 1]#LOG(GNPDEF) !
+EINPUTP. COEFF[2, 1 J*LOG(SEXCH)!-
+EINPUTP, COEFF([3, 1]#1 ) +AINPUTP:
'
EQUATIONCAUTOFIT NO CONSTANT NOYIMACHP MACHP=!
EXP(EMACHP. COEFF[4, 1) +EMACHP, COEFF(1, 1]$LOG(GNPDEF) !
+EMACHP. COEFF (2, 1]#LOG(SEXCH) !
+EMACHP. COEFF[3, 1]%1 ) +AMACHP:
1
EQUATIONCAUTOFIT NO CONSTANT NOYICURTP CURTP = EXP(ECURTP.COEFF(3, 1]
+ECURTP. COEFF[1, 1]#LOG(GNPDEF) !
+ECURTP. COEFF[2, 1]%LOG(SEXCH) ) +ACURTP:
]
EQUATIONCAUTOFIT NO CONSTANT NOYIRENT RENT=(EXP(ERENT,COEFF[S5,1] !
+ERENT, COEFF([1, 1]¥LOG(RENT. 1/GNPDEF. 1%100)
+ERENT, COEFF[2, 1]%LOG(WAGE/GNPDEF%100) !
+ERENT. COEFF[3, 1]%LOG(FP11/GNPDEF*100#YD11/445) !
+ERENT . COEFF[4, 1]%LOG( INPUTP/GNPDEF*100) ) ) *GNPDEF /100+ARENT

! 10. SIMULATION TEST
===z = So========—=====
LIST KREIA=!
T INPUTP, IMACHP, ICURTP, !
ITD11, ITD41, 1TD42, ITD43, ITD44, 1TD45, !
1TD311, ITD312, ITD3101, ITCP11, !
1TCP41, ITCP42, ITCP43, ITCP44, ITCP45, ITCP311, ITCP312, ITCP3101, !
1FP41, IFP42, 1FP43, IFP44, IFP45, ! '
ICP41, 1CP42, ICP43, ICP44, I1CP45, !
IACR41, IACR42, IACR44, IACR43, IACR45, !
ICP3201, ICP3202, ICP3203, 1CP3204, !
ICP3101, ICP3102, ICP3103, ICP3104, !
IWED3201, IWED3202, IWED3203, IWED3204,!
IWED3101, IWED3102, IWED3103, IWED3104, !
1ED3201, 1ED3202, IED3203, IED3204, !
1ED3101, IED3102, IED3103, IED3104,!
IACR11, TACR22, IACR31, IACR32, IACRSO0, !
TACR21, IACR311, IACR312, IACR313, ILDWN,
IACR3201, IACR3202, IACR3203, IACR3204, !
ITACR, ITACRWN, IWTACR, IWTACR3200, IRTACR¥N,
ITACR3200, ITACR40, !
ITACR3100, IWTACR3100, !
IACR3101, IACR3102, IACR3103, IACR3104, !
ISOUNG41, ISOUNG42, ISOUNG43, 1SOUNG44, ISOUNG45, !
1YD21, 1YD22, 1YD311, 1YD312, !
1YD3201, 1YD3202, 1YD3203, 1YD3204, !
1YD3101, 1YD3102, 1YD3103, 1YD3104, !
1YD41, 1YD42, 1YD43, 1YD44, 1YD45, !
1Q41, 1Q42, 1Q43, 1044, 1045, !
IQ11, 1Q31, 1Q32, 1Q311, IQ21, 1022, !
1Q312, 1D41, 1D42, 1D43, 1D44, ID45, !
1Q3101, 1Q3102, 123103, 1Q3104, !
1Q3201, 1Q3202, 103203, 103204, !
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1FP11, ICP11, 1IPERDI1, !

1CP310, ICP320, ICP31, ICP32, !

1FP31, IFP32, 1FP311, IFP312, [FP22, IRENT, !
ICP311, ICP312, !

1FP3201, IFP3202, IFP3203, 1FP3204, IFP313, !
IFP3101, IFP3102, IFP3103, IFP3104, ¢

1W11, 1w22, 1W31, IW32, 1¥50, ¢

Iw3101, I¥3102, 1¥3103, 1¥3104, !

1w3201, IW3202, 1¥3203, 1¥3204, !
IW21,1¥311, IW312, 1¥313, IWLDWN, ¢

ID11, 1D31, 1D32, 1D311, 10312, ¢

1D3101, 1D3102, 1D3103, 1D3104, !

1D3201, 1D3202, 1D3203, 1D3204, !

IPERD4S, IPERD41, IPERD311, IPERD312, !
IPERD42, IPERD43, IPERD44, IPERD3101, !
ILDID¥1, ILDIDW2, ILDID1, ILDIDZ, ILDID, ¢
1IMP41TE, I IMPA2TE, 1 IMP43TE, I IMP44TE, !
1IMP45TE, 1 IMP11TE, 1IMP311TE, 1IMP312TE, 1IMP3101TE, !
IWEIGHT11, IWEIGHT21, IWEIGHT22, IWEIGHT31, !
IWEIGHT311, IWEIGHT32, IWEIGHT312, INEIGHT50, !
IWEIGHT41, IWEIGHT42, IWEIGHT43, IWEIGHT44, !
1WEIGHT4S, IWEIGHTSUM, IOUTPUTP, IFPSUM2:

tLIST KREIEQ
'LIST KREIID

#KREIA(E=]:
#KREIA[I%]:

SET PER 1997 2010:
MODEL MKREI20= #KREIA :
SOLVE <SOLUTION=S20>:
FOR XX=#MKREI20. ENDOGENOUS:
PRINT #XX, #XX! S20 'PREDICT’ , (#XX!.S20-#XX) 'DIFF’, !
{(#XX1,520-#XX)/#XX|.S20#100 "%DIFF’ : END:

STOP:
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<BEH N-1> ALtz 10] 28t ZE2Y e HYUEX|(H 7| 2)

g o9l [ 199501 [ 19951 [ 199811 [ 19994 [ 20006t [ 20074t [ 20024 [ 20034 [ 20044 | 2005 | 2006 | 20071 | 2008+ | 2009 | 2010
NN DY
% ha [ 151306 | 151814] 144652] 152837| 155367} 150936| 146981] 144721( 141726 138059| 134659] 131608] 127973] 123861 120231
w2l ha 169 | 135] 1os| 137] 139] 13¢[ 126] 118] 09| 102] 94| s7| 79| es| e
JlEtS ha | 10122 [ 1411] 9782 10716 9450 9359] 9143] sea7| 8214| 7857 7498] 7120] e693] e183] 5860
as ha | 7505 | 7466 s5603] 5881 4987 5746 5703] s507] sas49| sase| s3s1| s201| s1s0] s367] 5097
gy ha | 2174 2037| 1672] 1759] 1653] 1797 1788{ 1693] 1626] 1568 1482] 1385| 1302] 1325] 1360
Ige ha | 2340 2647 1796 2088] 1937] 2180 2129] 19s54| 1839] 1710 1ses| 1as0] 1332 1327] 1324
7| Eb X 3 £ ha | 9268 | 9558] 7608f 6315] 5551] s403] 6133] 6174| 6128 6363 es61] e59s| es77] 6304 6551
A4 S8t &) ha | 337 388] 298| 212] 269] 279] 300| 3s0] 360 398] 4s2| sa3] 81s| 1289 2037
Ad B ha 12 15 13 12 8 10 10 10 10 10 10 10 11 13 13
N+ R+ 42 | ha | 8531 | 8622| 7286| 5928 s728] s046] 6116] 6258] 6431 6613 esoo| 7038| 7720] s937] 8899
I|EFAI 4 3 & ha | 2065 | 2z27] 1225] 1033[ 1013[ 1000] 1062] 1076] 1102] 1130] 11s8| 1194] 1282] 1445|1336
A3 ha | 1790 | 1880| 1498] 1535| 1578 1613 1637] 1ee0] 1680| 1703| 1733 1773] 18s4] 2013] 1740
uf ha | 3142 | 3171) 4se8| 4360 4268] 4120] 3830] a3e98| a722| a3sa0| a9es| a1e8] as2s| a797] 099
=50t ha | 503 | 4a6f 452| 478] a91] 488 476] ass| aa2] a2of 23| a20| 42| 441 a7i
zE ha | 2772 | 3361] 3974] 4402| 4720 4853] s5014] s5217| sa0s] ses7| s933] e260] 32| 7381|7102
s ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
O ha | 1578 | 1sa1] 1222 1214] 1282] 1265] 1251 1236] 121a] 1187 1162] 1137] 1086 993| e7s|
kot ha 21 19 12 12 13 13 13 13 13 13 13 13 12 1 1"
JlErSA 2 ha | 1637 | 1503] 1454] 1586| 1634] 1652] 1651] 1671 1687| 1704 1720] 1771] 18a0| 1778] 1587
2838 ha | 14386 | 13323] 13413] 12711| 14592] 14019] 14101] 1435s| 14277| 1a016] 13746] 13482] 12855] 12178] 12881
H K9 S 254038 | 272367 252569] 249979 247383 248633 248463| 246536| 243571 239680 235088| 229976 | 226254] 225861] 223139
b8 E F 1857757 [1298572[1373370] 959986| 866343 859937] 859184| 860319| 863883 868250| 872444] 876630| 883422 895714 903823
87 1004] 144320 | 139193 142662] 141779] 141879 143659| 146980| 151676} 157246] 163495( 170371 177826 186611 197902| 207442
A 1004:| 143415 | 143570 144180] 144753| 147134 149454 152695 154557| 156321] 158115| 160134| 162678| 167454| 176182| 179015
Ha £ | 240987 | 239166 235595 232427] 218296| 210365/ 203944| 202217] 201697| 201191| 200938] 200955| 202393 206403 206977
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<SE -2> Aute|2 10 o/F HEE AxE HYWEX(F|5)
T2 c9f | 19954 | 1995 | 19984 | 19994 | 2000 | 200144 | 2002 | 20031 | 2004 | 2005% | 20064 | 2007'A | 2008'A | 200942 | 2010t
XYL 2
- ha | 48439 | 46847| 45388} 47858| 485191 47048| 45760 45023| 44068| 42905| 41825] 40861| 39796 38564 37283
LX) ha 298 257 244 293 284 268 253 235 219 204 189 175 161 151 145
JIEfR 2 ha 14839 | 14604 13349| 13346 11807 11609] 11393 10962] 10585] 10267 9937| 9577 9295 9009{ 8699
g ha 6910 7038| 5366| 5512f 4663 5344| 5245 5041 5000 5036{ 4976] 4881 4845] 4914 5215
tgdl & ha 847 804 774 766 622 701 687 630 605 595 574 549 538 520 498
HER ha 646 657 559 646 519 600 578 519 492 471 445 417 400 377 352
J1Ebe XA & ha 2682 2729 2440 1827 1555 1356 1377 1354 1340 1378 1412 1418 1462 1507 1553
Al 42+ &9 ha 72 67 64 41 51 43 38 40 43 47 53 64 76 117 182
Al B ha 46 50 52 45 28 33 23 20 20 19 18 18 17 17 17
Aol e R4+ YR ha 339 290 292 229 208 192 183 143 142 141 139 139 132 136 148
IEPAl R & ha 976 940 665 538 509 449 385 359 354 348 342 338 328 323 325
At ha 464 460 401 404 408 396 365 357 356 353 352 352 350 351 357
ol ha 289 293 443 397 382 363 329 315 316 324 335 346 361 381 402
s&0t ha 361 342 373 375 374 364 343 327 316 307 302 300 298 306 342
e ha 81 89 112 108 108 109 104 104 107 m 115 121 127 135 161
a8 ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ot & ha 681 712 637 543 550 529 496 478 467 455 445 435 423 401 373
o} ha 5 5 4 3 3 3 3 3 3 3 3 3 3 3 3
I\ EFSATE ha 7736 7846f 7977 7976] 7904| 8021 8123| 8206 8286 8368| B8484| 8683| 8981 9678| 10537
8848 ha 8542 8497| 8396| 6218| 6695| 6418] 6354] 6448] 651 6547| 6588| 6662| 6865 6748 6505
g = | 159927 | 157758| 155765] 153045 149966| 142165| 126777| 120687] 117643| 113961] 110325} 106754 103004 98820f 94087
U |E = | 238467 | 310246| 328116] 426879 555369] 722535| 940018[1014413]1042250[10747941105774]1 134902} 1683381207200]1248361
A 1004:| 21028 | 21901 22989] 22737 22620| 22320] 21675| 21837 22366| 22899 23466| 24049] 24552| 24902| 25267
LA 1004:| 19245 | 18043| 19958| 19809| 19813| 18034| 14886] 14027| 13820| 13504| 13213} 12966| 12681| 12219] 11444
Ha 5 26267 | 26198| 27676| 26668 24359 21561| 18182] 17250] 16938| 16581 16274] 16014| 15730 15324] 14911
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<F R W-3> Auta|e 10 ofs 258 A8 HYYER(SHSE)
e el | 19954 | 1995 | 19984 | 19997 | 2000 | 2001 | 200243 | 2003 | 20041 | 20053 | 200612 | 2007 | 20084 | 20094 | 20109
Mg Y
o ha -60 147 | 58713] 59000| 62131] 62952| 61140| 59483] 58534| 57317| 55849| 54477| 532481 51827| S50275| 48799
LX) ha 82 89 66 79 76 72 68 63 59 55 51 47 44 42 40
ZIEtRE ha 110851 11123] 10455] 10420 9330] 9217] 9105] 8804] 8514] 8250f 7980| 7688} 7418] 7185] 6990
A% ha 13748 | 13810f 10580{ 10866] 9193] 10502| 10405| 10044] 9962 10028 9910{ 9724] 9804} 10122] 10188
7t gl & ha 918 905 558 516 457 530 539 522 511 504 484 462 449 432 415
HER ha 433 582 354 376 339 405 411 396 386 368 347 325 308 280 272
B = XA ha 4262 4194} 3216] 2507 2122 1936{ 2147] 214y 2111 2162] 2206] 2207 2210] 2236] 2328
Al ute B ha 377 383 253 173 208 195 201 210 220 233 252 279 354 546 848
AEE7 ha 164 151 157 139 88 99 a5 93 90 87 83 81 80 83 76
Alalof e+ 2+ HX ha 293 229 186 159 142 128 128 127 126 124 123 122 125 138 76
ZIEFA AR ha 625 563 390 319 297 256 265 263 260 255 251 247 246 248 243
AL} ha 5219 4991 4103| 4073f 4099] 3981 4036] 4080 4075] 4042] 4021 4009] 4017 4056f 3903
uf ha 856 870 1281 1154 1110 1053 988 953 956 981 1015 1050 1102 1172 1198
g0t ha 1082 1221 1206 1207 1197 1165 1134 1093 1056 1028 1012 1005 1025 1095 1188
2z ha 4728 4048} 40591 3923] 3896f 3852] 3928| 4005] 4089] 4232 4387f 4583] 4887} 5382} 6216
ga ha 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0
ohg ha 1365 1468 1173 1002 1013 972 961 946 926 904 884 864 837 796 781
ot ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JEFSH A E ha 713 815 691 690 682 679 666 660 660 664 669 676 697 751 822
SE58 ha 19921 | 20918] 23690f 18491] 19505] 19097| 19105] 19325) 19422{ 19436] 19461] 19561] 19753] 20241] 20328
B R S | 175334 | 185411] 185036] 181608] 175123] 160707] 160661} 158642] 154105] 148581} 143230} 138032 132208] 125547] 118351
Hl K E F (297047 | 386458) 408718] 531742 691797] 900028] 895545] 910685] 952861 (1002064 [1046335]1086197 [1126241 1 166265 (1220062
B4 1004} 34498 | 36788] 38721 38322{ 37884] 36854 37554| 384241 39210f 39958] 40762] 41566] 42173] 42413] 42663
L 100+ 16926 | 16277] 17496] 17169] 16762] 15003; 15205} 15304] 15001] 14647] 14418| 14205] 13885] 13408} 12632
Ha 5 27150 | 25752 27172] 26092| 23499| 20412} 19886| 19635! 19249] 18797 18414] 18095| 17700} 17187 16615
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<SHI-4> ALEI2 (0] o3t N2 dSY MY RA(SHLE)

| 1995

& =5 1995 | 199841 | 1999 | 2000 | 2001t | 20021 | 2003 | 2004 | 20058 | 2006 | 2007 | 20084 | 2009 | 2010
ARas]| o8

& ha | 170518 | 170927 164953| 174180( 177035| 171831| 167327| 164807} 161497| 157374| 153494| 149943| 145837] 141762] 137669
w3 ha 339 277 282 339 329 310 292 273 253 235 217 201 185 170 156
et 8 ha 9808 9740 9496 9786 8750 8603 8457 8130 7864 7626 7365 7070 6796 6576 6345
a% ha 8138 8085 6009 6290 5434 6229 6216 6042 6035 6097 6019 5882 5872 5635 5431
b & ha 3024 3157 2231 2230 2236 2381 2406 2286 2244 2220 2139 2036 1981 1898 1804
8 ha 1786 1823 1312 1523} 1550f 1662] 1666| 1571 1530 1469 1391 1303| 1246 1169 1090
I|Eb e x| X & ha 11599 11083 9392 7394 6335 6202 6980 7011 6979 7249 7457 7452 7459 7797 8196
Nad et g2 ha 3740 3828 3411 2155 2747 2840 3063 3390 3592 3802 4083 4475 5118 5499 5588
skl ha 1300 1464| 1397|1311 882| 1145 1097| 1094| 1102| 1085 1069 1062 1078 1080| 1097
A&+ R+ &5 ha 1519 1657 1390 1114] 1053 1101 11401 1169 1182] 1198] 1211 1224} 1246 1177 1500
J|EFA M & ha 1805 1833 1305 1126 1108 1085 1156] 1174] 119t 1202 1210f 1215) 1216 1201 1208
Atat ha 4785 5199 4181 4158 4253 4331 4401 4466 4523 4586 4661 4748 4899 4900 5059
| ha 3357 3540| 5125 4722| 4615 4429] 4127| 3977| 4006f 4139 4315| 4506 4797 5142| 5602
=30t ha 1048 982 1014 1053 1056 1059 1028 989 956 930 913 901 896 845 791
ze ha 3567 3692| 4347| 4546| 4868 4914] 5106| 5336 5605| S951| 6311 6731 7266] 7532 8218
#28 ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
atE ha 5035 5061 4398| 3937| 4153 4003| 3982 3949] 3884 3796| 3710 3619 3491 3463| 3457
et ha 412 385 298 264 274 266 268 268 266 264 263 261 257 255 257
ZEtSH =B ha 1131 g81| 1235 1269| 1272| 1277 1273 1287 1275| 1258| 1243| 1228 1200 1225] 1290
agxg ha | 20813 | 21494} 21504| 20149| 22410| 21841| 21807| 22180] 22528| 22655| 22463| 22031| 21270| 20719| 20404
& 5 | 402265 | 396477 391822) 393506| 391418| 392603| 392703{ 390370| 385977| 379640| 371760 362470 352113| 338396 322226
U RE S 1206634 | 843437 892019| 794618| 777008| 766993| 766042] 767923| 773366| 779880| 785926| 791404| 798358 802702| 807742
7 1004 75261 | 72628| 75302| 74927| 74952| 75851 77597] 80076| 82972] 86224| 89691| 93328 97126] 100740| 105457
At A 1004:] 49410 | 49848 49628| 49251| 49810| 50712| 51330 S52061| 52792 53586| 54423] 55305 56563| 58083| 64000
Ha = 84334 | 90466 91131| 89715| 83599| 80269 77661| 77069| 76860| 76684 76450 76275 76167| 75546| 76975




_sgz_

<EE W-5> ALt2| 10 o/ AEE ASE YU EX(HetsE)

T8 =9 ] 19953 | 199541 | 1998 | 1999 | 2000 | 2001t | 2002 | 2003 | 2004 | 2005 | 2006'A | 20072 | 2008 | 20094 | 2010
ANYga] 28

o ha | 158459 | 159268| 156274 160526| 161102] 158606| 156649| 155397| 153770 149922] 146365 143168} 139485| 135688 131733
2a ha 11805 12049 9951] 11924] 11590| 10936| 10340 9676 9019 8329 7703 7119 6603 6105 5663
J|Er2 @ ha 8823 8194] 8311| 8377} 7639| 7452] 7272 6902] 6551 €351 6033] 5685 5380| 5131 4844
as ha 11352 11237 8644 8948 7570 8688 8593 8279 8216 8287 8201 8056 8054 7887 7741
tEu & ha 1911 2090 1348] 1288 1181 1315 1294 1208] 1163] 1193] 1159] 1115] 1084] 1049] 1001
tEgR ha 3023 2660| 1499{ 1647 1585 1791| 1742| 1618| 1544] 1583 1509| 1419 1354] 1278] 1195
2|Eb e X3 & ha 9027 8645| 6491] 5006 4440 4322| 4860 4893] 4866] 5005 5132] 5129 S189] 5360 5376
Aot el ha 2170 2080 1789] 1134 1441 1485 1596| 1760 1922} 2015 2176| 2400 2609] 2936| 3692
Al &I ha 397 409 444 395 249 327 310 307 312 306 303 302 304 311 328
Mt $+ 2+ 42 | ha 1211 1054 1068 846 804 846 871 890 921 921 927 929 839 735 839
Z1EbAL A R & ha 886 811 563 463 454 448 476 483 496 498 501 503 507 497 489
Atz ha 910 936 762 758 786 799 810 822 832 855 870 888 901 893 874
L ha 835 g8ie| 1258] 1142] 1108 1069 994 957 963 995 1038] 1084] 1146| 1217| 1280
=230} ha 507 489 489 496 508 506 492 476 461 448 442 439 446 437 426
xs ha 1090 980 1364 1377 1417 1469 1506 1552 1614 1699 1796 1918 2095 2181 2295
a2 ha ¢] 0 0 0 0 0 [¢] 0 0 0 0 0 0 0 0
ot ha 855 819 773 667 691 679 670 661 651 639 625 610 595 585 578
o} ha 474 479 348 302 312 306 307 306 304 303 301 298 296 294 295
JELSAH B ha 1259 1366) 1462| 1468| 1487| 1487 1484] 1500 1514 1465] 1446 1428] 1449| 1474| 1496
ag8xg ha | 15937 | 15677| 17456] 13824 15375| 15127 15008| 15167 15206| 15264 15301| 15431 15712| 15885| 14743
H| &P S 213420 | 219713] 214503] 212001 210307 211559] 211229| 209611| 207204| 203958] 199879 195274 189187| 183027 175257
H&&E 5 | 519247 | 675540] 714451| 829266( 631700 577343| 570735] 578059| 603436| 639561| 679434 726789| 776064| 831884} 858351
a4 1004| 78552 | 77400 80908} 80201] 80315| 81331] 83145| 85763| 88894 92377| 96171| 100188| 104197| 108301 113218
St 1004| 31485 | 32346| 34068 33872 34517} 35092| 35842| 36238| 36660| 37130| 37641| 38232| 37888| 37506| 36355
Ha 5 34304 | 32466] 33949| 32956f 30639f 29401| 28335| 28061} 27982| 27953| 27908| 27926] 27554| 27035| 26504




- ¥5¢ -

<HEE N-6> ALt2|2 10 oF B A NP 2X|(Hetg )
22 cief | 19954 [ 19951 | 19981 [ 19994 [ 20001 20014 [ 20021 | 2003 | 2004t | 200544 [ 20064 [ 20074 [ 20082 [ 2009 | 2010
BN 9y

¥ ha | 201483 | 200064] 198112] 209240| 212015| 205729] 200180| 196968| 192823| 187851] 183214] 179072| 174360] 169299| 164142
=2 na | 21653 | 21458 18834| 22411| 21791| 20611 19523 18311] 17107] 15967| 14876| 13853| 12842 11848 10893
JIEt R 8 ha | 39341 | 39534| 39s46| 39538] a33215| 32643] 31941] 30390| 29078| 28028| 26956| 25814| 24785| 23877| 22918
1% ha | 12576 | 12583] 9671] 10098] 8543 9819 9709 9303| 9221 9309] 9195 goo7| 8965 8762 8766
gu ha | 2929 | 3163 2777] 27| 2182 2467| 2415| 2211 2126] 2089 2012 1922 1867[ 1793] 1715
ge ha | 3995 | 3723| aser| ssse| 3071] asss| 3412| 3046] 2868] 2750 2598| 2432] 2322) 2188 2042
71Eb X 54 2 ha | 16623 17196] 14470] 10452| 8755| s486| 9638| 9678 9617| 10033| 10397| 10512] 10695] 10970| 10973
Ad 5 us @9l na | 2998 | o28e6| osa1] 1470 1872 1934| 2086| 2307 2535{ 2827| 3250 3984| 5127] 5857 6293
A E| na | 1175 1179] 1308] 1166] 715| 937] ess| 878| 894| 899| 908] 929] 956 962 990
Nuise 2+ 4% | ha | 2322 | 2521| 2369] 1796] 1659] 1752] 1806 1843| 1908 1994 2084| 2205 2153] 1725) 1752
2| EpAIH R 4 ha | 4504 | 4s12] 3s09] o2ss4| 2770| 2742 2903| 2932| 3006| 3092| 3181 3205| 3394 3381 3473
A3t ha | 200 209 180] 177] 1s0] 183} 18s| 188f 191] 94| 199[ 20s[ 211[ 208] 208
i na | 3229| 3179] 4914| 4a69] 4302] 4150 3855 3706 3732| 3858| 4028] 4218| 4483] 4759 5026
=go} ha 559 541 554 560 557 552 536 514 436 484 478 478 482 475 492
EE ha | 849 903] 11s8] 1182] 118s| 1230] 1266] 1305| 1360] 1453| 1557] 1696 1874] 2006| 2375
uz ha 14 12| 23 14 9 8 8 8 8 8 9 9 9 1 16
otz ha 16922 17508| 15899 13673] 13897| 13682] 13503] 13286| 13066| 12865| 12669| 12486] 12291] 12102] 11856
ot ha | 7776 | 7767] s8ss| soe7| s161] s5061] 5066 5051 5027 5011| 4993| 4981] 4956] 4937| 4925
et =g ha | 3306 | 3150] a750] a7a1| a7s1| aras| a73g| 3783 3s25| 3872 3935| 4044] 4114] 4010[ 4007
=gxg ha | 18508 | 19344] 24854] 19997| 21241| 20623| 20585 20668| 20666 20803 20868 21082| 21390 21626| 22649
H 8P S 1469412 | 427320| 437781| 434137| 426208| 428701} 428196 424556| 419759| 414022| 406921| 399160| 388139} 370954 349546
B R E 5 | 589380 | 766783| 810950] 771363 636586 598260 593868 59861 1| 617487 644629 674027 708448 748094 779178 822238
&2 1004| 46884 | 49964| so861| s0423] s0004| s28s3| sa011] 55635] 57599] 59856| 62347) 65048] 67705| 69755| 71980
A 1004 33547 [ 34737| 36468| 36014| 36051 3e651| 37450] 37793 38136| 38636 39346| 40412| 40864| 40301] 40564
Ha £ | 35901 | 34770] 38018| 36960| 33586 30052| 31104] 30756 30671] 30671 30701] 30829| 30669 29713| 28855




- 667 -

<HE -7> ALt2|2 10 o &2 A8 HEEANEYEE)
& o9l | 1995¢ | 199511 | 1998 | 1999% | 200048 | 2001 | 20029 | 2003 | 200443 | 2005 | 2006 | 2007 | 2008% | 2009E | 2010
A 2y

w ha | 141042 | 141408| 138835| 146739) 148911] 144376 140379[ 138097[ 135132 131457| 128065 125028| 121765| 118188| 114572
28 ha 4322 4368] 3545| 4266| 4138 3892f 3670f 3423| 3181 2952] 2720f 2509| 2314] 2160f 2015
EIRE ha | 19272 1 19089} 17865| 18143} 16122] 15868f 15580} 14971] 14431} 13932 13497{ 13018} 12581] 12178] 11742
i ha | 23008 | 23114] 17281] 18148] 15353| 17616] 17421] 16772 16613] 16555] 16322| 15912] 15560f 15234] 14911
ZH ol ha 1553 13151 1039 1118 913] 1033} 1014 931 888 833 794 749 712 681 641
7 ha 928 1082 761 921 735 861 825 733 687 624 584 538 501 467 431
2| Epie X| 2 & ha 9246 9788| 8173f 5901| 505t 4882] 5519] 5548] 5510f 5720| 5831f 5810 5947f 6159} 6250
At Bef ha 9000 8939] 9040} 5351] 6784] 7002f 7535 8301] 9081} 9975| 10304] 10570| 10819 11307} 12006
A B ha 607 544 634 587 372 484 460 454 462 455 434 415 400 395 383
ANl 2+ 4% | ha 720 710 731 582 541 570 587 599 618 632 600 557 477 371 335
JVELAE A & ha 1347 1280 955 780 749 741 787 795 816 829 809 787 771 767 749
At} ha | 34770 | 34483] 28927 28585| 28934 29407| 29738| 30029| 30329| 30589 30781} 30933 30984| 31120| 31706
ulf ha 2241 2201 3351 3073 2963 2856 2651 2548 2565 2645 2752 2863 3015 3192 3380
5350t ha 5403 5498 5327 5343 5375 5311 5160 4966 4795 4564 45601 4494 4435 4425 4444
33 ha 11447 115381 14374] 15134] 15365] 15882] 16287{ 16780] 17392] 17939 18623] 19370f 20078] 21020{ 22297
=g ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OHg ha 5213 4870| 4747| 4225| 4308| 4241f 4183| 4116|4044 3927| 3790f 3661] 3591] 3526| 3459
okt ha 2966 29921 2197 1941} 1980} 1942} 1944} 1938] 1927 1904| 1876 1850| 1834} 1820 1815
JIEIEAES ha 2332 2327 2648 2650 2665 2660 2654 2686 2711 2712 2588 2489 2433 2508 2658
E2858E ha | 23409 | 22801 28433| 26633] 28850| 27850] 27651| 27838] 27733} 27143} 27063] 27080{ 26773] 25903} 23715
H ]S % | 528175 | 529830| 515698] 509735] 502147| 504613| 503862] 499848} 494255| 486072] 475193 462473| 449587| 437224| 426827
HKE % | 766191 | 942988| 983662| 750090 702114] 682232| 679530| 682247| 692773 705542] 717034 727223| 739364| 758532] 791258
g 1004} 45392 | 48553f St1251) 50839] 50687] 51374] 52604] 54367] 56502] 58857} 61211} 63642] 66131} 68574} 71262
gy 1004} 86901 86393] 92251] 91896] 92465] 945791 96042] 97556] 99022] 100205 100495] 100708] 100141] 97047] 94856
A £ 1 56810 | 57845] 60245] 58556| 53716] 51556] 48749 49231] 49057 48830] 48487 48066| 47530f 46625| 46575
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<EE lI-8> AlLtg|2 10 o8t &H5d dcd HYWEX(ZLYEE)

TR c+9f [ 19954 | 199511 | 1998w | 1999w | 20004 | 20014 | 20021 | 2003 [ 20044 | 20051 | 2006'A | 2007 | 2008 | 2009 2010¢t
ARy 28

2 ha | 124391 | 126742 123434] 130937] 132773| 128601} 124921] 122805| 120094| 116843 113844] 111167 108146] 104908] 101619
w22+ A185 ha 7098 7134 5947 7128 6920 6522 6160 5756 5362 4991 4635 4280 3919 3586 3254
JEtL @ ha 16614 | 15959 16755| 17355| 14414] 14142] 13815| 13086] 12478] 11989| 11493 10952| 10453] 10005 9520
a% ha 4213 4118 3173 3364 2846 3272 3235 3099 3072 3101 3063 2965 2888 2767 2661
Jha@el & ha 2391 2276| 1908 2068 1663] 1880| 1844| 1692 1619| 1583 1537 1470 1430 1375] 1318
tER ha 1104 1035 858 1051 836 971 933 833 787 755 712 668 638 599 559
7|Ebe X R & ha 9172 9059 7705 6243 5184 5019 5725 5749 5711 5968 6192 6233 6311 6554 6756
INESES- I 5] ha 9953 10108 8956 5332 6756 6971 7497 8258 9034| 10020| 11428| 12563| 13140| 13928 14533
AL 8| ha 2479 2379 2695 2490 1496 1970 1864 1841 1876 1887 1903 1870 1790 1706 1584
Ao+ R+ 4% | ha 1527 1409] 1463 1135| 1048 1108] 1142| 1164 1206 1261} 1319] 1281] 1123 895 847
JIEfN G & ha 4415 4264 2835 2360 2266 2243 2375 2398 2458 2529 2602 2625 2604 2608 2762
At} ha 1965 19451 1717} 1721 1742 1780| 180e| 1828 1853| 1888 1933| 1952 1932 1870] 1812
Bl ha 1803 1680 2592 2384 2292 2208 2047 1966 1980 2048 2140 2236 2370 2529 2721
=0} ha 778 723 815 867 862 855 831 797 769 750 741 723 690 637 576
b~ 43 ha 1096 1019 1402| 1548 1ss0] 1e11] 1658 1710 1784 1908 2048| 2170 2223] 2132] 1987
a2 ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ot ha 6539 6283] 5984 5339 5426 s342| 5273 5188 5102|5023 4947] 4873] 4792] 4716 4610
ehot ha 3364 3372| 2499] 2204| 2245 2201| 2203 2197 2186 2180] 2172] 2165 2146] 2130 2114
JIELSH B ha 3446 35551 4238] 4310] 4324] 4319] 4311| 4370f 4425| 4491 4581| 4484 4064 3667 3320
=gy ha 7696 7193 9775| 9156 9788| 9468| 9448] 9491| 9490| 9560 9593 9555| 9459] 9733] 10650
I = | 359339 | 374977] 350561| 345882| 339384] 341420] 340987] 338009] 334104| 329380| 323579} 316059) 308738) 304368| 306601
| RE = | 746648 | 925164 992086| 733870| 676107| 654442| 651517| 654357| 666115| 682213| 698753 710374 718292] 723717| 725961
£ 1004| 25785 | 25414] 26506| 26334| 26220| 26586| 27233] 28149] 29270| 30576| 32028| 33498| 34954] 36543| 38859
S 1004| 46428 | 47494| 49923| 50451| 50498| 51438 52044] 52647| 53255] 54079| 55193| 55412 55613] 55625| 56914
Ha = | 43641 | 43555 46228| 45873| 41283] 39476] 37944 37484] 37359 37343 37366f 37193] 36730 36046 36132
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<HE N-9> ALt2|2 10 o 288 AxE MY EX|(HFx)
e o9l | 19951 | 1995 | 19984 | 19991 | 20001 | 2001 | 20021 | 20031 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 20104
HANYs] oY
(] ha 143 145 132 141 147 143 139 137 134 131 127 125 121 117 12
g ha 9 7 5 7 7 7 6 6 6 5 5 4 4 4 3
JIEt D8 ha | 12382 | 12641 9184| 93821 9873] 9873 97021 9458 9240| 9018 8787| 8550] 8312 8068| 7819
ag ha 19 18 13 12 12 13 13 13 13 13 13 12 12 12 12
JtEul ha 263 263 205 206 173 206 203 187 178 176 169 162 156 138 120
Itge ha 269 315 214 244 198 242 236 210 198 189 179 168 158 136 116
7| b X| 2 & ha 2602 2230 1316f 1034 927 914} 1022] 1041 1048] 1092 1131] 1153 1190} 1184] 1155
Al g gte &9 ha 75 62 29 12 12 12 13 13 13 13 12 12 12 12 1"
ANdE2I ha 21 1 10 4 3 4 4 4 4 3 3 3 3 3 3
Aau & e 4| ha 66 36 25 1 7 6 7 6 6 6 6 6 5 5 5
ZIERAl W 3 & ha 235 218 73 64 64 66 69 69 68 67 66 65 64 60 55
At} ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
tif ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fs0} ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
= ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
42 ha 23608 | 23596| 26727] 26506| 25601| 24672f 24052| 23782 23832| 24132 24561] 25071| 25661] 26309| 26984
ot ha 1448 1374 807 939 971 957 942 930 917 903 889 877 864 787 671
&+t ha 793 798 477 507 512 506 507 505 503 501 500 498 4396 469 431
ZEFS A Z @ ha 2823 2929] 1945| 2241 2458| 2458 2455 2476] 2496| 2517] 2549 2603| 2776] 2575 2046
agxg ha 1732 1696 2022 1770 2190 2315 2332 2343 2343 2362 2370 2401 2477 2427 2368
I B 5 32117 | 30174| 26499| 23063| 24043 24839] 24979| 24755] 24172| 23442) 22702| 21968| 21166] 20206| 19062
CIE- 2= 5 | 239808 | 311990] 329961| 407132] 419570| 430545| 440450| 447366 451460| 451806| 449441] 445204 439902 436474 | 434456
g7 1004 3695 3575 3447| 3329| 3426| 3510 3590 3684| 3772| 3861 3955 4051| 41391 4170 4171
SheA| 1004| 5543 4174 3877 3025 3240 3387 3445 3446 3393 3318 3247 3181 3092 2979 2829
Ha 5 4273 3248 2776 2187 2251 2278 2250 2228 2186 2139 2097 2060 2013 1946 1872
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<EHE IV-1> AUale 10 o & =

=¢ sy

g B 2x(7HE Z)

& =2 o9l | 19954 | 19954 | 1998 | 1999 | 200043 | 2001 | 2002 | 20034 | 2004 | 20054 | 2006' | 2007 | 20084 | 200948 | 201018
AN oY

@ ha 1910 1902] 1833 1956 2030 1909] 1832 1796 1756[ 1707| 1665] 1630] 1587| 1540} 1497
%23 ha 3 4 3 4 4 3 2 2 2 2 2 2 2 2 2
ZiErR 2 ha 531 543 539 524 482 456 444 421 401 387 375 364 357 352 347
Ink ha 159 160 113 116 98 13 104 102 101 101 99 97 86 96 94
taul & ha 42 46 20 22 19 21 21 19 18 17 16 15 13 1 "
e ha 46 48 21 25 21 23 23 21 19 18 16 14 12 1" 10
7| Ebe X| 1 & ha 39 38 39 26 23 22 24 24 24 24 25 25 26 27 29
Al 4t B2 ha 0 0 0 0 0 0 0 0 0 0 0 0
Al g+ R+ a5 ha 10 10 8 6 5 5 6 6 6 7 10 14
T EtA AR & ha 4 4 3 2 2 2 2 2 2 3 3 4
A4 ha 357 354 262 280 282 286 287 286 285 285 284 283 281 276 274
| ha 32 33 50 44 42 40 37 35 35 37 38 40 43 47 52
g0t ha 5 5 3 4 4 4 4 4 4 4 4 4 4 4 4
p- 43 ha 128 120 199 205 219 222 230 237 242 248 254 260 267 273 269
ot ha 36 37 32 29 31 29 28 28 27 26 26 26 25 24 24
ZNEbS A Y 2 ha 24 23 30 25 26 26 26 26 26 27 27 30 36 38 46
&8 ha 100 100 99 88 98 93 94 94 92 89 86 84 78 74 79
H| * 7506 7887] 7681] 7609| 7534] 7536 7537 7464| 7360| 7221} 7073| 6908 6761 6674] 6623
HI]E £ | 12710 ] 12623 9369} 6271 5703| 5647| 5636 5641| 5660| 5682 S704] S5728| 5771 5849] 5928
£ 1004 5992 5826] 5552| 578 5588 s632| 5763| 5920| 6103] 6297| 6511 6727 6927 7111] 7384
A 1004} 690 722 728 710 720 725 734 740 741 747 752 767 795 829 858
ES £ 4243 4064 3946| 3801| 3580 3424| 3321| 3289| 3274] 3257 3249f 3246| 3259| 3299] 3353
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<BEE IV-2> ALt2|2 1o o8t 28 A MY i EX(2YD)
g =5 SH 1 19953 | 19953 | 19984 [ 1999 | 20008 | 200113 | 20024 | 2003'A | 20048 | 20051 | 2006'A | 20074 | 20083 | 20094 | 20104
A X A =5

- ha 3565 3553 3450 3672 3808 3564 3417 3351 3278 3188 3 3046 2966 2848 2768
w2 ha 1 1 1 2 1 1 0 0 0 0 0 0 0 0 0
HEPE R ha 124 124 135 188 110 83 79 75 71 68 65 84 59 50 48
it ha 125 130 98 105 89 102 106 101 100 100 96 93 85 78 69
Ftgul 3 ha 67 68 66 86 66 89 77 68 60 52 44 35 20 22 31
7es ha 71 31 50 72 52 71 55 45} - 37 31 25 20 11 12 17
et XX A ha 217 204 264 251 163 130 158 1591 154 164 174 183 184 174 204
Al 4ute B9 ha i 2 2 2 2 2 2 3 3 3 3 3 4 2 1
Al 4+ R+ 3 ha 1791 1611 1372 1015 943 1001 1028 1056 1100 1154 1213 1293 1500 1879 1883
ZIEFA A ha 256 269 127 101 98 95 101 102 105 108 1" 116 126 123 1
At} ha 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2
L} ha 52 54 87 82 77 69 82 59 .59 62 65 €9 75 79 89
H5g0t ha 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
z5 ha 4 5 *] 14 18 18 16 22 32 52 88 149 174 185 141
ofs ha 32 31 31 34 36 31 29 28 28 27 27 27 25 18 17
ZIEFEH M & ha 130 153 17 148 167 151 136 139 144 149 161 180 196 231 181
28 ha 37 42 60 54 65 56 55 57 56 55 53 52 41 28 30
b ]2 £ 3773 37621 39 3868] 3817} 3809{ 3788} 3761 3712} 3645] 3569) 34921 3406] 3364] 3351
B RE & | 71310 | 74634| 57052] 37994| 33718] 33323| 33204 33269] 33422 33600| 33776| 33987| 33874] 33847| 34255
FA 1004 2429 2509 2541 2514 2516 2534 2585 2669 2764 2868 2985 3116 3242 3386 3578
Atk 1004+ 3677 3834 4095 4175 4240 4270 4362 4456 4532 4588 4652 4753 4852 5016 5216
M T 6245 5665 6003 6110 5690 5404 5196 5159 5148 5133 5130 5145 5084 5028 5106
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<HEH IV-3>

AlLtgl 1o oEh ZteE AxE MY i eEX(FF2)

g =5 Se] | 199518 { 19951 | 1998 | 1999\ | 20004 | 200148 | 20021 [ 2003'8 | 2004'A | 20054 | 2006 | 2007 [ 200812 | 2009¢4 | 20102
Chlkekey 29

& ha 2137 2100] 2021 2153| 2244 2115] 2027 1987 1943] 1890 1844 1804 1759 1708 1661
ge ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JEHE R ha 307 276 321 305 277 257 246 230 216 208 200 195 191 193 185
s ha 247 253 194 205 173 200 208 198 196 196 190 183 184 198 187
JhEul & ha 59 52 40 39 38 40 40 39 39 39 38 37 37 45 43
JIER ha 60 58 51 57 55 60 58 55 52 50 47 44 42 51 52
I|Eb e XY & ha 68 71 n 46 38 35 39 40 39 41 44 46 49 54 59
Alddgute @2 ha 1 2 2 2 2 2 2 2 2 2 2 3 3 4 6
Al e+ B+ Y5 ha 156 158 137 118 112 118 121 122 126 132 138 144 158 169 162
JIEFA A & ha 72 70 55 47 46 45 47 47 48 50 51 54 59 69 71
Ab2t ha 10 10 7 7 7 7 7 7 7 7 7 7 7 8 7
Bl ha 23 23 37 34 32 31 28 27 27 28 29 31 34 40 49
S50t ha 7 6 4 5 5 5 5 5 5 5 5 5 5 5 5
33 ha 10 10 20 22 23 23 23 25 26 28 30 33 40 57 68
ot ha 40 43 37 34 36 34 33 32 31 31 31 31 31 30 30
Z|EFS A & ha 32 24 24 24 23 23 23 23 23 23 22 23 24 23 22
EZ ha 133 133 137 157 171 172 169 168 164 159 152 145 132 125 127
&2 F 5501 5379 5300 5420| 5345| 5394| 5381 5334| 5280| 5217| 5136f 5043| 4982| 5048| 5002
i RE S 19280 | 18902| 13970| 10295 9366| 9310| 9290 9298 9338f 9393] 9445] 9499] 9592| 9800| 9916
A 1004] 1160 1164 1155 1143 1143 1156 1179 1214 1256 1303 1355 1412 1478 1575 1662
=gl 1004| 6216 5816] 5926] 6036] 6106] 6185] 6281 6360| 6429| 6507 6617 6777| 7025 7542| 7733
Ha 5 2844 3201 3214 3085 2832| 2699| 2584| 2555| 2551 2551 2555| 2569 2618 2764] 2835
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<EE IV-4> ALte|e 10 o8t XS A MY uj2X(LEFR)
g = ch9l [ 19951 [ 19954 [ 19984 | 1999 | 2000% | 2001 | 20024 | 2003 | 20041 | 20056 | 2006¢ | 20072 | 2008 | 2009 | 20108
Ay o

& ha 7843 7786 7247 7695 7902 7558 7299 7169 7026 6851 6698 6561 6400 6219 6060
wa| ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
J|EbE B ha | 153| 127 91 77 72 74 74 72 71 70 68 67 65 64 63
a$ ha 243 237 174 177 150 173 159 156 155 155 153 151 151 154 151
b ha 63 63 56 55 63 53 52 49 46 43 40 38 34 31 31
HER ha 78 74 63 74 82 71 68 63 57 52 48 43 38 35 35
J|Ebe R & & ha 87| 120] 102 50 a1 40 45 45 44 a5 46 45 46 48 52
Ad S el ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Aiuiee Reats | na | 153 155|132 94 89 92 95 97| 1o1| vos| 11| 11| 138]  208] 300
INERA AR & ha 14 13 7 6 6 6 6 6 6 6 6 6 6 7 7
Abat ha 37 36 26 26 25 26 26 26 26 26 26 26 25 25 25
Ll ha 77 77 105 100 97 94 89 86 87 89 g1 94 98 103 109
=30} ha 6 5 3 3 3 3 3 3 3 3 3 3 3 3 3
=E ha | 44a| as8| 11| ee8| e8a| 700 716] 728| 732| 739| 7as| 7ae] 7sa|  7se| 754
obi ha 62 S 25 25 25 25 24 24 23 23 22 22 20 20
IIEFSH M & ha 42 40 29 25 24 25 25 25 25 25 25 25 25 24 22
asg ha 90 79 84 80 89 84 84 85 83 81 79 77 73 68 73
EL s | 7799 | 7e61] 7a99] 7298] 7215| 7215 7197] 7139| 7047| e921| 6783] 6637] 6533] e520] 6503
HRE s | 82790 | 83910| s7568| 42618 38926| 38539| 38512| 38521| 38624 38743| 38879| 39013| 39194| 309510 30951
87 100 5573 | s5518] 5315 s5275| s284| 5323 5420 ss78| s748] s930] 6120 6342] e€s573] 6850|7171
A 1004 4420 | 4819| 4481| 4497| 4s38] 4ssa| 4653 a702| a720] 4a7ss| 477e| 4sas| aes3| si12| 5233
Ha s | 4898 | 4278 3775| a7is| a3sa9| s419] 3332 3304| 3201 3276] 3269 3266] 3277] 3314 3363




- 292 -

S sy MY wEA(LYF)

<R E IV-5> AlLtele 10| o 5 =
p

5 s ohel | 19954 | 199543 { 19984 | 19991 1 2000 | 2001 [ 20021 | 2003t | 20041 | 200541 | 20063 | 200747 { 2008\ | 2009 [ 2010
2 gl 29

G ha 2106 2114] 1988f 2139} 2231 2121 2032 1991 1945 1888{ 1840 1798] 1746] 1661 1609
2 ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JIE4E R ha 254 263 197 235 240 257 243 217 198 187 178 172 161 139 130
a% ha 194 199 140 148 126 145 143 139 136 134 130 125 119 116 115
2=L E3 ha 11 122 73 93 93 101 102 93 80 68 59 56 52 54 50
e ha 106 104 63 87 84 94 91 80 67 56 49 48 49 48 39
7|Eb e K| Rf & ha 807 822 657 684 675 681 757 757 741 753 762 762 743 714 687
Aldd 42t B9 ha 4 4 4 3 4 5 5 5 5 6 7 9 13 10 15
ANl ¢+ R+ 43 ha 2437 2504| 2224| 1987} 1975 2024| 2091 2139f 2176f 2196] 2211] 2221 2291 2444| 2385
JIEFA AR & ha 519 470 277 228 231 229 243 246 251 257 264 273 293 294 264
A ha 24 24 17 19 19 20 20 20 20 20 20 20 19 18 17
Ll ha 644 651 946 928 920 876 797 764 768 792 825 862 910 960 1012
sso0l ha 14 14 8 10 1" 12 12 12 12 12 12 11 10 6 6
s ha S1 51 82 g7 113 115 118 123 124 124 123 121 110 114 109
otE ha 45 45 34 37 41 42 40 39 38 37 36 35 32 25 23
JEFS H M & ha 214 172 111 118 124 127 127 128 128 128 126 120 110 10 88
ag ha 82 80 87 85 103 93 95 96 92 87 81 76 66 57 62
H g S | 11130 | 11178) 11116) 10998| 10996f 11020 10988 10904| 10738] 10511 10257| 9992] 9737 9645] 9586
HEE S | 42930 | 42754| 31435| 21797| 19906f 19729| 19689| 19717| 19776 19840 19899 19960{ 20041| 20280| 20545
g7 1004 3024 3139 3097| 3072| 3095 3125 319%| 3291| 3402| 3519| 3647| 3786| 3925f 4102{ 4315
Abe 1004| 6246 6585| 6418 6566 6823 6912 7040| 7157 7204| 7265 7268| 7331| 7345 7588 7807
=P S | 17480 | 16898| 15737| 16059| 15494| 14898{ 14410| 14288| 14182| 14045| 13923| 13831| 13651] 13620] 13758
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<HEER IV-6> AlLte| 10 oFt HSE A8 A B 2X|(FEA])
3 = el | 19953 | 1995 [ 19984 [ 1999 | 2000 | 2001 | 200214 | 2003 | 200443 | 20054 | 2006 | 2007 | 2008'A | 2009 | 2010
A om

4 ha 746 746 704 761 788 747 717 704 689 670 653 639 623 602 585
ze ha 0 0 0 0 [¢] 0 0 0 0 0 0 0 0 0
letm R ha 16 11 11 13 12 12 12 11 11 10 10 9 9 8 8
Qg ha 13 13 9 10 8 10 9 9 8 8 8 8
Jt2ul & ha n 12 8 9 9 9 9 .8 7 6 5 5 5 5
e ha 10 12 8 10 9 10 9 8| . 7 7 6 5 S 5 5
Z1Eb e XA 4 ha 45 60 65 31 24 22 26 . 26 26 27 28 29 31 34 41
Al 5=t B9 ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Al =+ R+ M3 ha 141 145 129 1 109 108 110 M 113 114 117 119 126 141 148
ZIERA) A A & ha 15 14 7 7 8 8 8 9 10 10
Aba} ha 0 0 0 0 0 0 0 0 0 0
ol ha 3 3 4 4 4 4 4 4 4 5 5
30} ha 8 5 4 5 5 5 5 5 5 5 5 4 4
xx ha 14 16 25 33 37 39 40 41 42 42 43 43 41 41 41
0ts ha 5 4 3 4 4 4 4 3 3 3
EtSAH Y A ha 3 3 3 3 3 4 4 4 4 4 5 3
88 ha 4 4 4 4 5 4 4 4 4 4 4 5
H ] ¥ 427 416 413 422 418 419 417 413 407 399 3390 381 373 370 369
H®E bl 4975 5022 3612 2739 2476 2454 2448 2448 2454 2461 2468 2473 2477 2498 2533
K 1004 40 39 39 39 40 40 41 42 43 44 46 48 50 52 55
AhatA| 1004 15 13 13 14 14 14 14 14 14 14 14 14 14 14 14
Ha * 629 535 523 539 511 492 476 471 469 466 464 463 463 468 477




_ng_

<8EE IV-7>

AlLtel2 1ol ot HEE AzE MY wj2X|(GEA)

g =5 el 119954 | 19954 | 1998 | 1999 | 2000 | 200142 | 20024 | 2003 | 20048 | 200514 | 2006 | 2007¢ | 2008¢ | 2009 | 2010w
A KA A =]

a ha 280 275 262 279 280 275 269 264 258 251 245 240 233 222 215
23 ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
et 3 ha 81 89 79 101 106 80 76 70 65 62 60 58 54 48 45
as ha 40 40 31 33 28 32 34 33 32 32 31 30 29 26 25
bl ha 17 18 15 19 17 23 21 18 16 14 1" 9 7 7 7
JtEge ha 15 14 1 15 13 16 14 13 1 9 8 6 5 5 5
JIEb R 3 & ha 110 111 109 97 9 81 95 95 94 98 103 106 107 108 115
N s+ 39 ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ANdul o+ R+ &% | ha 184 199 165 125 119 125 128 131 135 141 146 154 176 222 217
I\ EPA QA & ha 59 41 38 35 36 35 36 36 37 37 37 38 39 39 37
Ab34 ha 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| ha 13 13 21 20 20 18 16 15 16 16 17 18 20 22 24
naot ha 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0
zs ha 4 7 8 10 10 10 11 11 12 13 15 16 18 15
otE ha 5 5 4 5 5 4 4 4 4 4 4 4 3 3
ZIELSA X & ha 27 28 22 23 24 24 24 24 24 24 25 26 28 27 15
58 ha 19 20 28 25 31 28 28 29 29 28 27 27 25 17 18
| g = 314 313 323 325 326 326 325 323 319 313 307 301 295 289 285
H|RE = 618 666 503 338 305 302 301 302 303 305 307 309 311 311 313
&2 1004} 939 941 945 947 956 963 983 1016] 1053| 1093| 1138] 1188| 1240] 1285 1346
Ak 1004 9 B 8 8 g 9 9 9 9 9 9 9 9 9 9
Ha s 490 435 457 461 442 421 406 403 402 401 401 403 405 404 407
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<EE IV-8> AlLt2|2 10] 28t ZFE A=E HFY uf 2X|(FEA])
B 35 ool | 19954 | 19954 | 1998 [ 1999 | 2000t | 2001 | 2002 | 20032 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
el ks 23y

] ha 1642 1611 1530 1639 1654 1625 1561 1532 1499 1457 1421 1390 1351 1307 1270
LX) ha 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
JIERS = ha 110 114 108 123 117 118 114 103 95 88 84 80 75 69 66
g ha 58 58 45 47 39 45 46 45 45 46 44 43 42 44 42
7t ol & ha 22 22 21 24 24 26 26 25 24 23 19 15 13 12 12
i ha 23 22 19 26 24 26 26 24 22 20 17 14 12 " 1
7)Ebe K| X & ha 67 58 59 49 45 44 51 52 51 53 54 54 53 49 52
Ald et 32| ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Al Be 48 ha 133 131 ‘95 75 72 75 77 78 81 84 87 91 104 139 180
ZIERA A & ha 18 20 " 10 10 10 11 1A " 1 1" 1A 12 14 14
At} ha 5 5 4 4 4 4 4 4 4 4 4 4 4 4 4
Bl ha 8 9 13 12 12 11 " 10 10 1" 1 12 12 13 15
Fgof ha 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2
Xz ha 30 29 55 62 69 74 77 82 88 92 95 99 104 110 108
obe ha 16 18 13 14 15 15 15 14 14 13 13 13 12 10 10
ZIEFSA A A ha 27 31 25 27 28 28 28 29 29 29 29 30 33 30 20
&8 ha 25 24 35 31 38 35 36 38 38 37 35 34 31 30 35
b ]2 b 1684 1703 1714 1710 1706 1715 1713 1704 1685 1655 1619 1580 1548 1535 1525
H]E £ | 10570 | 11595] 8504| 5728 5159 5124| 5119| 5134] 5162 5188 5211 5231 5258| 5304 5368
|2 1004 891 898 892 890 896 907 927 957 992 1028 1068 111 1158 1214 1280
LA 1004 178 169 168 174 180 184 187 191 192 192 194 196 199 204 209
S s 2213 2318] 2297 2311 2174 2069 1986 1973 1972 1964 1956 1952 1960 1985 2023




-99¢ -

<EEN-9> AL 10 23 &S

g AxE Y s 2X{AEA)

E = e | 1995 | 199549 | 1998\ | 1999'd | 20004 | 200118 | 2002 | 2003\ | 20041 | 20053 | 2006t | 20074 | 2008 | 20094 | 20101
G )]

& ha 3718 3738 3505] 3750] 3874] 3688] 3549] 3483] 3413| 3324] 3247f 3179] 3102} 3008} 2933
g ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7R ha 1254 244 182 199 181 187 181 173 167 161 157 152 150 142 142
Iy ha 185 192 129 132 112 128 119 17 115 115 113 11 108 108 104
22l & ha 76 96 71 58 56 55 55 51 49 48 46 46 54 71 . 106
tEge ha 72 48 41 37 35 36 35 32 32 31 30 31 40 63 105
e e XA & ha 191 264 254 98 72 70 80 81 80 83 86 86 88 g3 119
Al s B9 ha 5 63 61 0 8 3 13 32 29 25 22 23 42 84 166
Al g R4+ ha 306 327 284 239 233 232 237 240 243 247 252 259 276 300 311
JIEFAL G A & ha 61 100 61 70 60 64 59 62 65 66 65 64 65 66 1Al
At ha 1 57 228 204 246 252 268 286 297 315 344 389 480 669 421
ol ha 8 g 12 12 11 11 10 10 10 10 11 1 12 13 14
E£0} ha 13 11 7 7 7 7 7 7 7 7 7 7 7 7 7
& ha 547 541 700 757 788 799 811 821 827 834 839 843 838 829 809
ol ha 57 54 37 39 40 40 39 38 38 37 36 36 36 33 34
INEFEA Y & ha 46 52 37 42 41 45 45 45 47 49 51 56 72 83 108
&8 ha 78 87 68 59 65 61 62 61 60 58 57 55 52 52 56
H| ] 5 9107 9186] 8706f 8641 8565] 8565] 8550] 8470] 8351 8194] 8025] 7840} 7670 7586f 7520
I E F | 24620 | 26045] 17566| 12854f 11639 11581f 11571 115661 11587] 11613] 11644] 11669| 11679 11725] 11798
A 1004 325 325 314 312 313 315 321 330 340 351 363 376 389 404 421
Ahek| 1004 238 226 196 201 204 206 209 209 210 211 213 214 215 217 220
Ha % | 11830 ] 10800f 9604 9497f 9038 8707| 8468f 8382 8335 8283] 8252] 8228 8216] 8266] 8345
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<KE IV-10> ALtg|e 10 <8t HE8H A MY uf 2X|(2H4 )
3 = el | 19959 | 19854 | 199814 | 1999 | 2000 | 20011 | 20024 | 20034 | 20043 | 200543 | 20061 | 20071 | 2008 | 2009 | 2010
AR Ay g -

& ha K 1520 | 11694 11078] 11425] 11466] 11288] 11149f 11060} 10863} 10707] 10438} 10199] 9914f. 9593] 9327
22 ha 3 3 1 2 1 2 1 o1 1 1 1 1 i 1 1
JIERE R ha 455 445 298 303 286 295 293 286 280 268 258 249 238 227 221
s ha 580 563 401 408 355 403 381 374 370 371 370 369 375 395 385
JtEu A ha 115 111 63 63 57 56 56 52 51 51 501 49 50 56 55
R ha 109 141 94 105 89 89 87 80| . 79 78 76 73]. 78 81 79
I EHe XY 2 ha 233 227 114 103 85 92 104 1054.. 106 108 108 104 99 85 81
A et B ha 17 17 13 10 12 14 14 15 16 18 19 21 24 27 40
A+ B+ 8% | ha 58 64 43 32 30 31 31 32 32 35 36 38 45 60 54
ZIERA 3 & ha 114 15 74 68 64 68 72 74 76 76 76 76 77 86 81
Abat ha 169 154 116 115 111 116 116 116 118 117 116 15 113 110 108
H ha 784 790 1082 1031 1003 977 924 896 902 923 951 981 1025 1092 1148
#2350t ha 40 41 21 23 22 24 24 25 25 24 24 23 21 20 18
xS ha 706 695 854 908 969 972§ 1018] 1044] 1057} 1077 1107} 1139} 1207) 1352] 1310
otE na g7 97 53 54 53 57 56 55 55 53 51 49 46 41 40
et AN £ ha 39 47 27 30 28 32 33 34 34 32 31 30 28 23 21
=g ha 731 710 706 768 847 829 844 850 840 817 793 769 705 574 576
H &2 # | 46970 | 45709| 44109] 43572] 42927| 43157] 43185] 42841 42354] 41762] 41018] 40203] 39653] 39739] 39449
HRE $ (151700 | 158424] 110710] 81145| 73694] 73158] 73221| 73224| 73484| 73004| 74273| 7464a| 75281] 7e515| 77214
KA 100<=| 8698 8588 8320 8246 8221 8315 8489 8723 9002 9320 9650 10007| 10423 10974| 11477
AhekA| 1004=| 10850 8980 8425 8522 8553 8668 8775 8859 8918 8966 9011 9057 9197 9500 9683
Ha £ ] 14210 ] 15131] 14313] 13906] 12918} 12460] 12085] 11978] 11950f 11932} 11918] 119298] 12058| 12410} 1260!
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<KEE V- 11> ALiE|2 10] o &

Xige e

A=E N s EX(HHA)

b A -
E 5 Sl [ 199547 | 19955 | 19981 | 1999¢1 | 200044 | 2001 | 200211 [ 2003t | 2004% | 20051 | 2006 | 2007 | 20081 | 2009 | 2010
k=R =k

w ha 75 76 73 73 73 72 71 71 69 69 68 67 65 63 61
2g ha 0 4] 0 0 0 4] 0 0 0 Q 0 4] 0 [t} 0
ZIEE3 ha 7 5 7 g g [ 6 5 5 5 5 4 4 4 4
pn ha S 6 4 4 4 4 5 4 4 4 4 4 4 4 4
gl & ha 3 4 3 4 3 4 4 3 3 2 2 2 1 1 1
7R ha 4 3 3 4 3 4 4 3 3 2 2 2 1 1 1
ZIE = XM A ha 5 7 8 6 5 4 5 5 5 5 5 5 8
A St 819 ha 0 0 0 0 0 0 0 0 0 o] 0 0 i}
ANl Re Y5 ha 20 20 20 16 13 16 16 17 17 18 19 20 21 25 27
L SRS ha 7 7 6 6 6 6 6 7 7 7 7 7 -7 8 7
Atat ha 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L ha 1 1 2 2 1 1 1 1 1 1 1 1 1 2 2
g0l ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Y
xx ha i 1 2 3 3 3 3 4 4 4 4 4 4 4 5
O} ha 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0
ZIEHE A & ha 3 3 3 3 4 3 3 3 3 4 4 4 3 2 1
a8 ha ] 1 2 2 2 2 2 2 2 2 2 2 2 1 2
H &L £ 125 123 129 130 129 129 128 127 125 123 120 117 114 112 113
B RE F 1653 1763 1351 907 811 803 800 802 808 810 814 815 816 818 835
B 1004 9 ] 9 9 ] 9 9 9 9 9 9 9 9 9 10
AHRHA| 1004 8 7 8 9 9 9 9 9 9 9 9 9 9 9 10
Ha £ 239 210 225 228 216 207 199 188 198 197 197 196 195 195 201
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<KFE IV-12> AlLi2|2 10 28t X5 A=E HY s 2X(SF2)

8 s CH | 1995 | 199548 | 19984 | 1999 | 20008 | 2001 | 2002'2 | 2003 | 2004 | 2005'A | 2006 | 2007 | 2008'A@ | 2009 | 2010W
A M A =4

Cf ha 2906 2923 2811 3030 3172 2957 2818 2756 2689 2608 2538 2472 2398 2315 2246
22| ha 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0
ZIE4T 3 ha 259 267 276 358 331 271 256 231 213 203 193 177 166 153 147
2% ha 221 225 172 183 155 179 187 178 176 176 170 161 159 167 160
gl & ha 116 127 106 134 126 166 158 139 123 107 90 73 62 60 59
&R ha 84 84 69 95 89 119 106 87 72 60 49 40 33 3 30
2| et X| 2] & ha 150 153 146 138 125 17 132 133 132 136 140 135 131 119 122
Alddatls 82 ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nt oe Re 45 ha 132 142 125 99 100 106 "1 114 120 126 132 141 149 163 174
ZIEPN AR & ha 48 48 36 30 29 28 30 30 31 32 33 33 35 44 42
Abat ha 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3
Cl ha 42 43 69 64 61 57 51 48 49 51 53 56 61 69 81
230} ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
s ha 5 8 13 17 20 20 27 40 66 108 143 163 167 142
ot ha 26 26 24 25 28 26 25 24 24 23 22 21 19 16 16
JIEtSH A & ha 53 62 60 79 93 76 76 80 84 94 106 83 75 54 29
’8 ha 107 110 183 179 225 204 201 209 206 195 182 163 144 142 178
LI 5 8983 9021 9296 9124 9056 9068 9028 8964 8848 8687 8500 8272 8100 8079 8069
] S [152400 | 151874 114943 76420| 69327| 68691[ 68508| 68625 68911| 69239] 69552| 69805| 70306| 71371] 72470
22 1004*| 4378 4017 3979 4152 4210 4272 4378 4534 4716 4914 5131 5304 5416 5588 5915
A 1004] 18030 | 19031} 19826| 20003] 20574} 20668| 21116| 21569| 21938| 22212| 22482| 22571| 23197| 24352| 25537
Ha 5 13480 | 12594 13018| 12898 12126] 11550 11082| 10994{ 10970| 10934| 10910} 10838} 10839 11032| 11317
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<SR IV-13> ALtz 10 o8 XEE A MY W 2A(YFT)
5 = o9l | 1995 | 199549 | 1998 | 19991 | 20001 | 20014 | 2002'A | 20031 | 20041 | 2005k | 200644 [ 2007 | 20082 | 2009 | 201042
=ik k-]

’é’ ha 6369 5943 5699| 6109| 6346 5973| 5712 5596| S5467| 5308 5174] 5054| 4913] 4757| 4618
L2 ha 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1
71E4E R ha 877 928 864 966 855 892 859 798 758 732 703 670 635 603 573
1% ha 505 517 394 417 352 407 413 402 399 400 392 373 365 370 362
L ha 74 87 74 91 83 90 90 85 85 85 73 54 41 31 34
Ee ha 95 72 64 87 80 86 83 74 74 73 62 47 34 26 29
7|Et e X| 3 & ha 201 216 200 160 145 144 162 162 164 174 179 179 179 183 187
Al =2t &9 ha 18 19 17 13 17 19 20 21 22 22 24 28 35 52 83
Al gee R4+ S ha 165 186 202 179 176 182 186 191 196 201 204 207 222 241 229
ZIERAE M & ha 39 39 25 21 20 21 22 22 22 23 23 24 25 32 30
At ha 88 90 68 73 73 75 76 75 76 77 77 76 75 73 70
Cll ha 83 84 134 120 114 109 98 94 94 98 103 109 119 137 161
S50t ha " 13 8 10 11 " " 12 12 12 12 1" 10 10 9
e ha 5 6 1 15 17 23 24 - 31 39 56 93 152 215 265 238
ots "~ ha 17 118 105 104 110 113 108 106 103 100 97 94 88 81 79
IEFSAHM & ha 59 51 55 60 59 66 66 66 64 63 64 65/ - 69 68 62
&8 ha 436 489 714 684 825 792 796 831 833 814 795 737 629 519 603
HE S % | 23150 | 23147 23912] 23287| 23047| 23116] 23035| 22877| 22597| 22213 21739| 21187| 20767 20758| 20676
U EE £ | 46000 | 42698| 31661| 25298| 23115 23028| 23019| 23061| 23182| 23331| 23418] 23401} 23322 23379] 23491
A 1004=| 11710 | 11739] 11796| 11736f 11773] 11899| 12151 12539 12987} 13482 14000 14520 15061| 15851 16683
et 1004| 1858 1858 1928 19641 2000| 2036] 2083} 2105| 21241 2141 2156 2157 2190 2291 2364
Ha s 6454 6200 6366] 6271 5881 5638 5440| 5402 5397| 5397| 5387| 5364] 5362 5457 5553
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<EEIV-14> ALZ2 10] 28 RSY A MY 4 EX(0F)

g 5 el 119956 [ 1995 | 1998 | 19994 | 2000 | 20014 | 2002 | 20031 | 20041 | 2005 | 2006'A | 20073 | 2008'A | 2009 | 2010W
A Y At o .

o ha | 11110 | 11084| 10631{ 11176 11216] 11043] 10906 10787} 10583| 10323} 10089 9872 9617 9351] 9061
wa| ha 2 2 1 2 2 2 1 2 2 2 2 2 2 2 2
2EtL R ha 1362 1417 1398 1548 1406 1439 1400 1381 -~1360 1307{ - 1236 1141 1023 848 722
as ha 584 586 448 469 397 458 467 447 441 446 442 433 435 421 381
Jtgu s ha 121 120 89 90 87 92 93 92 92 89 85 80 73 61 51
e ha 139 152 104 126 116 130 128 122 119 106 85 83 70 57 47
ZIEb s XY & ha 397 389 354 232 209 201 230 236 243 262 280 289 308 362 370
Add 2+ 39 ha 102 117 109 114 137 144 148 147 152 159 164 171 191 198 224
Al e+ Re 45 ha 65 61 53 36 34 35 36 35 33 33 - 33 34 37 45 41
I|EFAI A & ha 73 67 49 40 39 39 41 41 42 44 45 46 50 60 62
Abat ha 223 211 153 158 159 161 163 165 169 170 172 171 170 165 161
uf ha 106 105 156 145 140 137 127 124 126 131 138 146 159 178 191
250t ha 31 33 19 22 23 24 25 25 26 27 27 27 26 24 24
b3 ha 7 7 14 16 17 19 21 23 27 34 45 64 105 173 250
obE ha 147 152 117 108 113 114 13 114 115 116 116 115 113 121 118
B A X & ha 137 126 136 131 132 133 135 136 137 141 144 151 165 204 245
a8 ha 1513 1527 1825 1697 1942 1913 1922 1974 1994 2030 2053 2061 2040|- 2012 2000
I § | 11460 | 11446| 11629 11383| 11291] 11365] 11381| 11291] 11160| 10995f 10797| 10571| 10404| 10279| 9959
H K E F | 95820 | 98042| 74388| 48799| 42864| 42483| 42395| 42460 42640| 42856 43070| 43307| 43748| 44332 44781
g3 1004| 9891 9880 9887] 9742 9773| 9888} 10118| 10414| 10762| 11150| 11577 12037| 12552] 13139 13537
A 1004| 4906 4536] 4601 4623] 4700[ 4810] 4933| 4994| 5046 5107 S5192] 5298| 5420| 5512 5204
Ha S | 10860 | 10485 10379| 10258] 9634| 9371} 91221 9038| 9038 9060] 9094| 9115| 9192 9121] 8630




-¢Llg -

<87 IV-15>

AlLte|2 10 2o/t S8 AEE MY i 2A(AH 2)

g2 5 el | 1995 | 19954 | 19984 | 19991 | 20004 | 20011 | 2002t | 200311 | 200411 [ 20054 | 20064 | 20071 | 20084 | 2009 | 20104
AN A 2%

4 ha 4800 4928 4757 4805 4822 4747 4689 4651 4568 4556 4483 4376 4251 4107 3973
g2a ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
71 E4E R ha 810 847 805 893 775 799 770 722 685 653 622 594 568 541 523
Qs ha 267 262 204 218 185 213 210 204 203 204 201 197 196 206 185
THE U & ha 197 224 194 202 181 187 189 180 179 184 188 176 145 138 136
HER ha 146 156 128 154 136 146 142 131 126 125 123 112 89 83 81
7IEt e X3 & ha 199 212 195 150 132 131 149 149 149 156 165 167 170 144 141
Al 42+ fte ha 1 15 12 11 14 16 16 17 18 18 21 23 30 40 62
A+ R+ &3 ha 16 19 10 5 5 5 5 6 6 6 7 7 9 13 16
JIELAlF A & ha 15 15 10 9 8 9 9 9 10 10 10 10 1" 13 12
Abat ha 14 14 1 i 1 12 12 12 12 12 12 12 12 11 11
HY ha 12 13 19 18 17 17 15 15 15 15 16 17 18 20 22
=20t ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
xs ha 6 8 13 19 20 27 29 34 41 51 59 75 114 177 138
ot & ha 8 8 6 7 7 7 7 7 7 7 6 6 6 5 5
JIELSAH R & ha 22 28 29 34 33 39 39 38 38 38 37 38 44 30 29
&g ha 731 718 1078 1088 1284 1194] 1194] 1226 1226 1190f 1165| 1141] 1070 1099 1253
H| ] £ 4851 5162 5098 5171 5119 5181 5174 5139 5090 5021 4937 4830 4730 4875 4624
| &E 5 | 64030 | 57610 41108] 31655] 28853| 28780| 28749| 28799| 28957| 29149| 29334| 29488] 29642 29858| 30101
KA 1004:| 8759 9596 9599 9365 9387 9521 9775] 10185] 106801 11247| 11890 12631] 13518| 14732 16153
Lt 1004| 5830 6192 6292 6310 6415 6580 6689 6796 6900 7006 7152 7342 7578 8017 8390
Ha = 9027 8791] B8719] 8642] 8093] 7811| 7538f 7481| 7485 7499| 7522 7544| 7599] 7725| 7848
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<KE IV-16> AlLt2|2 10] 2|8t SEH A=E MY s 2A(Eel2)

® = Sh 1 19951 | 19954 | 19984 | 1999 | 20001 | 20014 | 2002'd | 2003 | 2004 | 2005t | 20064 | 2007 | 20081 | 2009¢ | 2010
MM oy

& ha 6839 6700 6467 6959 7082 6808 6521 6393 6250 6076 5927 5800 5656 5496 5348
=g ha 4] g 4] ¢ 4] 4] 0 0 0 0 0 4] 4] 0 4]
eSS ha 438 505 594 781 466 350 321 303 287 275 264 257 252 255 251
Ing 3 ha 382 381 300 320 271 313 324 308 304 305 294 283 286 312 296
bl # ha 94 81 81 86 85 92 90 89 86 83 79 75 A 73 77
g ha 99 91 97 124 128 148 132 123 112 98 88 74 65 69 77
e K| &] A ha 227 177 263 209 164 141 164 166 162 171 179 187 206 235 298
Aldd ey 39 ha 5 <] [ 5 7 7 7 7 8 8 9 1" 16 26 43
A+ Be &3 1 ha 529 472 497 448 426 450 457 471 4390 510 533 564 662 730 771
ZIEPA SR & ha 108 112 87 78 77 74 77 78 80 81 83 86 94 121 132
At ha 23 21 17 18 18 18 18 18 18 18 18 18 18 18 18
Bl ha 23 23 38 36 34 32 28 27 27 28 30 32 35 42 52
Fgot ha 14 9 8 10 10 10 10 10 10 10 10 10 10 10 10
e ha 18 17 37 45 48 47 47 51 54 58 62 69 88 145 251
obE ha m 117 106 116 123 105 99 97 95 92 91 91 91 87 91
ZIEEA X & ha 105 109 100 119 119 114 114 115 116 118 120 128 152 152 137
28 ha 252 241 390 516 638 508 467 486 440 398 365 346 316 220 213
4| ] £ 9829 9616] 10279] 10337) 10203} 10182{ 10127} 10057 9929 9752 9551 9380 9247 9323 8341
i BE 5 ]250900 | 263264] 2081581 136552] 120164} 118713] 118284 118518 119079] 119723] 120370} 121154 122701} 125508} 128072
a7 1004] 18500 18257| 18795| 18840| 18860| 19000 19387 20020| 20743] 21523 22401] 23384 24534] 26248] 28020
Fig= 1004=] 5955 5238 5977 6324 6408 6431 6533 6636 6716 6770 6832 €939 7266 7879 8278
Ha = 7990 8662 9364 9422 8519 7939 7532 7456 7430 7406 7394 7425 7594 7969 8305
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<HE IV-17> AlLt2|2 10] 2| &

Hew Ay

HY s 2x|(2 Al

=2
g 5 ool [ 19955 | 1995 | 19984 | 19994 | 20004 | 20014 | 2002 | 20034 | 20041 | 2005t | 2006' | 2007 | 2008 | 2009 | 201014
M A =4

& ha 372 362 341 361 362 357 352 350 343 333 325 318 309 300 291
g2a ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JEery & ha 45 44 39 47 50 45 44 41 38 36 35 33 32 30 28
% ha 36 36 28 30 25 29 30 29 29 29 28 27 27 28 26
ItEul ha 16 14 10 12 11 13 13 12 12 11 10 9 8
e ha 17 16 11 14 12 16 15 13 11 9 8 5 5
ZIEH X A & ha 45 39 41 39 37 33 39 39 39 41 43 44 46 44 46
Al it &S ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A 4=+ 2o & ha 47 42 40 30 29 31 32 33 34 36 37 39 46 55 60
ISR ES ha 25 25 21 20 22 23 24 25 26 27 27 28 28 28 26
Al 24 ha 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
] ha 16 17 25 25 24 23 21 20 20 21 22 23 26 29 34
5ot ha 1 6 159 133 143 129 116 98 80 66 60 62 78 107 40
zs ha 1 1 2 3 3 3 3 4 4 4 4 5 6 6 5
ots ha 7 7 5 6 7 6 6 6 6 6 6 6 6 5 5
ZHELS A 2 ha 10 10 11 11 12 12 12 12 12 12 12 13 16 10 8
58 ha 10 10 16 15 19 17 16 17 17 16 16 15 15 17 21
HgL = 901 873 909 919 921 926 924 919 908 892 874 855 841 824 814
H K E T 3815 3952] 3034] 2136 1932f 1920| 1917] 1924] 193s| 1946 1956| 1968| 1985 1975/ 1990
Er 1004 18 18 18 18 18 18 18 19 20 21 22 23 24 25 26
A 1004 10 8 9 10 10 10 10 10 10 10 10 10 10 10 10
A < 1444 1539 1601| 1626] 1541| 1466| 1402 1394} 1392] 1387 1385 1389 1408] 1409] 1425
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<R EH IV-18> AlLtg|2 10 2|8t &

g sy ME ufEA|(YEA)

st

s = ool | 19951 [ 19953 [ 19981 [ 1999 [ 2000w [ 2001 [ 20021 | 2003w | 2004 | 20054 | 2006 | 2007 | 2008t | 2009 [ 20104

: A o .
# na 747 7s0| 710|  7s7|  7e7|  7ss|  7es| 72|  ess| e7ve| es9| e4a| 628 . e0s| 583
22 - ha 0- 0 0 0 0 0 0 0 N 0 of — o 0
BT - ha 109] - 114 95| 110| - 10| 17| 11s] 103 92 g7[- 83 78 74 66 62
s ha 65- 64 48 s0)- a2 49 a7l - 46 46 al-. a5 44 44| .47 42
g E - ha 33 37 28 asf - a3 34 34 3 29 271 - — 24 22 21|--. 23 23
NP ~ ha 36-|- - 34 24 30{- -~ 29 30 30| — 28 26 24— 22 21 19]. .. 20 20
FNEH X% 2 ha 80 71 63 58 54 54 61 61 61 62 63 62 62 .57 60
A s 29l ha 2 2 2 1 2 2 2 2 2 3 3 4 5 4 7
Adols S+ 42 | na 219 211 193] 144  138] 145|150 154 16 168] 176] 184] 101| 225] 225
FIERA AR & na 6 a7 25 19 19 19 21 21 22 22 23 23 24 27 24
At} na 6 6 5 5 5 5 5 5 5 5 5 5 5 5 5
] ha 41 4 61 59 58 56 51 50 50 51 54 56 60 66 70
sa0} ha 6 6 5 5 5 5 5 5 5 5 5 5 4 3
Xz ha 4 7 10 12 1" 12 13 14 16 16 17 19 21 19
ats ha 8 8 6 7 7 7 7 7 6 6 6 5 4 4
ZNELS AY & ha 20 23 18 21 23 26 27 29 3 34 34 35 28 20 10
£8 ha 35 32 47 48 58 51 52 53 52 50 48 46 43 44 45
IR s | 1630 1677 1679] 17100 1713|1723 17271 1718 1693] 1e63| 1627 1583| 1538 1510] 1485
HgE < | 16080 | 15753 11878] 8065 7348| 7282 7271| 7283 7310 7343 7374] 7406| 7460 7567 7653
8 1004 1210 | 1246| 1248| 1229} 1235| 1247 1274] 1314 1360 1410 1465 1523] 1584 1661| 1748
At 1004| 8781 | o9s08| 9764| 9787| 10070 10202| 10478] 10670 10811| 10899| 10974] 11180f 11469| 11867| 12201
Ha s | 4207 a135] 4126] 4123 3940] 3802| 3690] 3664| 3650 3635| 3626{ 3612| 3605] 3632 3651
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<HEE V-19>

AUtE|2 10 o8t S8 A=E MY ul 2X|(0|H2)

8 £ Sl | 19951 [ 1995t | 19931 | 1999 [ 2000 | 20018 | 2002' { 20031 | 2004'W | 200544 | 20061 | 2007 { 2008\ | 2009 { 2010t
S YA 28

& ha | 10450 | 10624 10277 10890| 11151| 10851| 10537 10333] 10093| 9805 9561 9351 9108| 8819| 8592
2g ha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JIENY R ha 625 561 653 626 558 592 618 580 542 516 495 480 466 424 428
i ha 623 617 457 483 408 471 454 442 440 443 441 434 435 462 434
st & ha 75 59 38 43 44 44 42 42 44 43 42 40 36 36 32
7% ha 83 66 37 48 49 52 46 45 45 42 39 34 29 27 25
7| Eb e X4 & ha 263 228 207 136 123 117 132 135 138 145 150 154 163 179 210
Ald et 9 ha 15 5 4 2 2 2 3 3 3 3 3 3 4 73 138
Al e B+ g5 ha 110 108 68 47 41 43 44 43 43 45 47 48 55 73 58
JIEfA AR & ha 73 73 53 42 40 41 45 45 45 46 48 50 53 63 64
At} ha 468 451 332 347 348 354 356 358 361 363 364 365 366 362 360
Ll ha 155 153 237 216 207 201 188 182 183 190 198 209 227 256 295
50t ha 235 246 140 168 168 170 170 168 169 170 17 171 172 173 180
Xz ha 45 44 77 87 93 90 92 94 97 104 (BRI 121 140 173 189
ols ha 98 94 78 68 67 70 71 70 68 68 67 68 69 65 67
JNELSAH A A ha 64 65 62 57 54 54 54 53 52 53 54 56 63 64 68
82 ha 1469 1468 1666] 1681 1882 1798 1871 1906 1905 1892| 1884| 1877 1830 1865 1848
o & S | 12260 | 12252] 11988] 11716] 11491| 11577| 11574 11481 11365] 11227 11056 10861| 10787] 10966| 10665
H]E § 177000 | 166433| 124897| 83037 75486| 74843| 74674| 74784| 75089 75474| 75855| 76277| 77100| 78681 79462
Sl 100<>| 14040 | 13075 12539] 12263| 12163| 12373 12694| 13138] 13691] 14344 15071 15875 16979 18784] 19531
A 1004+| 12010 | 10984 10334 10279 10207 10435 10702} 10749] 10893] 11088] 11257 11509 12000] 13006] 12606
Ha S | 18720 | 20719] 19960| 18871| 17304| 16771 16260] 16115] 16119| 16167] 16225] 16322] 16701| 17627| 17391
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<HE IV-20> AlLi2|2 10 22t H5E AEE HY uj EX(LFD)

B 5 el 19954 | 19951 | 1998 | 1999 | 2000% | 2001 | 2002 | 20034 | 20041 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
PLE T L

"¢ ha 10450 10421} 100541 10757| 10881| 10596{ 10129 9917 9683 9395 9151 8937 8680 8401 8142
L] ha 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0
et =R ha 470 477 494 542 481 457 443 408 381 362 345 328 306 285 274
a& ha 383 386 298 316 267 308 321 305 302 301 290 277 274 286 256
oy & ha 128 137 99 90 72 83 82 77 75 76 75 73 78 86 86
tEe ha 156 157 102 104 81 94 91 84 82 82 80 78 82 30 88
HNEbe X3 & ha 320 330 279 227 200 195 218 217 216 223 231 235 238 223 225
AN e+ B9 ha 16 3 2 1 2 2 2 2 2 2 3 4 74 273 3086
AN+ B+ Y ha 168 214 98 51 46 49 50 52 54 57 61 66 81 122 98
JIEbAI R & ha 84 85 45 34 34 33 35 35 36 37 38 39 42 51 41
Atz ha 72 73 52 54 54 55 55 55 55 55 56 56 57 56 55
i ha 24 24 38 36 34 33 30 29 29 30 31 33 35 38 41
K20} ha 2 3 2 2 2 2 2 2 2 2 2 2 2 2 1
ES ha 23 e 71 83] 102 10s| 21] 13e| 1et|  178]  1es| 72|  1ss| 168
12~ ha 76 77 65 63 66 64 62 60 59 58 57 56 54 48 47
JIEtSAH Y & ha 92 107 106 137 146 162 171 170 164 151 143 151 133 92 72
ag ha 404 410 701 696 826 804 801 816 805 775 742 713 648 525 582
CIE- 2 5 11220 11880] 11761 11707| 1150t} 11625] 116001 11491| 11368] 11218| 11030§ 10822| 10710| 10637| 10386
H]E £ 148200 | 146198] 107450] 76508| 69342| 69013| 68884| 68926| 69231] 69647| 70046{ 70465| 71220 72045| 72240
L 1004| 12890 13342| 12781 12907| 12790| 13073} 13396] 13803| 14355| 15042| 15800f 16658| 17812| 18836| 19142
24 1004| 6471 6857 6973 6827 6888 7005 7148 7172 7274 7377 7514 7712 8053 8508 8649
Ha s 17150 15922] 15653| 15238| 14241) 13819| 13387| 13264| 13245 13266| 13290| 13349] 13566| 13808| 13759
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<EH IV-21> AlLt2|2 10f oE Z2y oled

X

d W 2A(FH2)

[=- |
B = 9l | 1995 | 1995w [ 19984 [ 1999w [ 20004 [ 20014 [ 200214 [ 2003w | 2004t | 2005 | 2006 | 20071 | 20081 | 20094 | 2010
CLE T )

¥ ha | 16850 | 17148] 16306 17185 17450[ 17180 16968 16832] 16526] 16023| 15593 15215] 14755| 14237] 13761
22| ha 3i 29 6 23] 25| 23] 25 23] 20 18 17 5 13 10 8
JIEpE R ha | 368 342| 267] 286| 288] 30a| 354] 325] 281 250] 241 226] 206] 188] 172
a% ha | 330 317] 248] 261 201| 2s5] 272} 263] 263] 261| 249] 230] 219] 222] 213
ot 2u) % na | 152 120 100] 102] ros| 12|  vee]  123]  121]  nisp 108]  103]  101]  102] 100
hge na | ra2| 197f  1a7[  1e2|  192] 26| 22| 225] 201] 1es]  1ar] 12| 8| 120] 114
7| B e X{ & & ha [ 412 40a] 3ar| 38| 200] 27i| a18| 324] 316] 326] 334] 332] 318| 256] 208
N4t 89) ha 48 a3l a6] 28] 37|  s7| 40| 4] 64| 78] 92] 12| 1es| 172] 39
Mdujsr 2o 842 | ha | 384| 400] 227f 97] o s7[ 95| 100] 10| vos} wis| 22| 132] 162] 228) 201
JIEPA AR & ha 199 201 125 115 112 107 114 116 118 120 122 124 130 154 128
At ha 96 93| 6] 7 72l 7| o] eol el 78] 77| 76| 72| e8] 64
o ha | 686 | 677| 990] 9s52| 94| g28| eBo| 84| 8so| sso| 921] 94| 1026] 1120] 1140
g0l ha 7 7 4 6 6 6 6 6 6 5 5 5 4 4 3
e ha 30 30 57 83 101 115 124 157 185 202 198 182 151 129 34
ot ha | 130| 25| 8s| 87| o8] 10a] 117] 18] m2]  108] 0 96| 8s] 70] 62
INEHS A 2 ha 51 sol a9 55| 55| s3] sal 55| ss| sa| sal ss|  s7| 48] 36
s ha | 280| 264| 3a6] 383| 435| 4es| 472] s00] 482| 433] 382] 347] 07| 287] 281
ik s | 9906 | 9806 9821] 9847| 98e4| 10041] 10169| 10132] 9996 9784] 9545| s280| 9043 8919] 8685
HRE % | 82050 | 75614 52929 41524] 38201| 38586] 39182] 39399 39568| 39642) 39679| 39628) 39450] 39283| 38632
Rk 1004| 7669 | 7628] 7544| 7520 7s9s| 7750 soo1| 8278| 8572| 8874| 9204| 9547| 9910] 10338[ 10651
a2 1004] 7879 | 7029] 6915| 7146| 7438| 7762| 8216| 8302] 8418] 8450 8516) 8481| 8472 8545 8202
Ha s | 23260 | 25372 25108] 24805 23678| 23280 23047| 20956] 22861] 22648| 22475 22319] 22234 22405| 22082
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<FE WV-22> ALe|e 10 oSt A58 AsE HY B 2X|(XMT)
3 5 9l | 19959 | 199543 £ 19981 | 1999'd | 2000 | 20018 | 20021 | 20033 | 20043 | 20058 | 20064 | 2007 | 2008 | 2009 | 2010
kel 2y

| & ha 6039 6044] 5789| 6208 6306) 6122 5869] 5749 5618f 5458| 5322| 5197 5043] 4873] 4725
wel ha 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0
Z[EHY R ha 637 645 599 638 578 573 557 528 503 485 469 443 409 375 354
N ha 347 341 261 272 230 265 253 244 240 237 231 228 229 246 241

| 2t & ha 108 108 88 75 70 72 73 70 68 67 65 65 73 88 102
|otee ha 135 151 122 125 121 126 125 19 114 110 105 102 106 17 129
7| Ebte X| 2 & ha 241 258 222 131 110 111 125 126 126 135 143 144 141 116 105
Al 2+ 32 ha 10 5 4 2 3 3 4 4 4 5 6 17 45 92 234
Al e B Y5 ha 63 77 43 27 24 26 26 27 28 29 31 34 40 57 49
JIERAI Y A & ha 41 45 33 24 24 24 25 25 26 27 28 29 30 36 29
Ab2t ha 115 118 81 85 83 86 86 86 86 87 88 89 90 86 83
ui ha 16 16 24 23 22 21 19 19 19 19 20 21 22 24 25
=50t ha 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
xE ha 110 131 230 276 316 317 335 347 354 362 371 379 388 480 383
ot= ha 30 31 24 24 24 24 23 23 23 22 22 22 21 18 16
JIEFSAH A & ha 81 78 87 85 86 89 89 90 91 92 94 87 93 81 63
S8 ha 460 441 547 594 631 608 606 601 593 582 569 558 543 456 498
Bl § £ | 1170 ] 11715] 11410] 11329) 11115] 11198] 11185| 11076 10954| 10813 10641| 10444 10336} 10426] 10184
Bl ] E 5 ]162600 | 155988( 112709| 82161} 74809| 74300f 74208| 74219 74495| 74891| 75276| 75698| 76502( 78045| 78422
|2 1004*| 10210 | 10576] 10488| 10254] 10229| 10339] 10549 10863| 11237| 11660| 12124] 12637 13268{ 14142] 14819
e 1004} 23220 | 24393] 24374| 23719] 23849| 24257| 24770| 24878} 25225| 25581| 26066] 26725] 27792| 29884} 30038
Ha S | 16010 | 15433| 14576| 14278 13298| 12891} 12514| 12383} 12359| 12379| 12409] 12464] 12681 13120f 13043
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<8 E IV-23> AlLtz|2 10 <

B X2

g AxE HY v EX|(3YT)

= ="
E = a9l [ 199541 [ 19954 | 19984 | 19994 | 2000w [ 20014 | 20024 [ 20034 [ 2004 [ 2005 [ 2006 [ 2007 | 20084 [ 20094 [ 20104
axge| o

# ha | 18880 | 18840| 18047| 18908| 18976| 18682 18452] 18155| 17782] 17200] 16851| 16464| 15096| 15499| 15052
-1 ha 14 14 10 " 1" 1" 10 9 10 9 9 8 7 6 5
JIErE3 na | 851 812] 8a3] ss7| sa1| sse| 12| 776] 743] 04| e57] 617] ses| s30[ s06
2% na | 933| e3s| e7s| 707| ses| 69| ees| ea1] 632 633] 629 624] 635] 69| 649
0 ha | 31| 28s| 20a] 197] 1so| 102] 204] 200 97| 199|202 204]  209f  204[ 198
g R ha | 3s7] 35| 273| 262] 207] 241] 268] 269] 270] 277] 277 268] 2s0] 215[ 178
I|Ef e Xl R & na | 893] sa0| 700 612] sas] sso| 25| e27] 628] 645| 6s0] e35] e08| 563 542
Al e 39 ha 77 3 23] i3] 6| i8] 19l 2 24| a9l 67l 97| 1se| 218] 296
e e T IR I ) R T D ) I I I O T It T T
ZIERA R & ha 145 154 11 103 108 102 108 105 105 106 109 112 120 136 123
A ha 64 sof 44| 46| 46| 47| 48| 48] 48| 4] 48] 48] 45| 45| s
o na | 192| ies| ars| 22| 2s6] 247] 230] 223] 225 232 24| 25:1] 2e6f 291[ 310
=50} ha 87 75| as]  so| so| sal  sa|  ss|  s7[  s7]  s6]  sa]  so] 4] a
g na | a3sa] as3| s77| e26{ 670] 708| 725| 752] 783 23] ess| o] 9e8] 1104 1070
ohs ha | 198] 198] 1se] isi| ver| ve2] 4s7] s8] 1se]  1s6] s1] 1a6] 135] 22] 118
JELSH M & ha 128 128 133 125 124 130 130 134 140 143 141 145 148 131 17
=g na | 755| 762| e37| es2| 112a] 1103] 1124] 113] 113i] 1i01] 10e9] 1043]  9es] e73| e
e < | 33810 | 33596 33450| 33058 33095| 33258 33255| 32092] 32605| 32088] 31499| 30845| 30397} 30330[ 29896
B E < 117600 [ 125897 91269] 64118 ss065| 57659 s7683] s7711] s7952| s8276| 58632] S8978| 59534 60271] 60397
27 1004} 10880 | 10833] 10712| 10662] 10717] 10829] 11088 11402] 11794 12222] 12697 13213] 13811] 14525] 15106
A 1004| 10790 [ 11549] 11643[ 11748] 11996] 12138] 12362] 12435| 12480] 12641] 12826] 13051] 13493 14062 14237
Ha < | 37280 | 37897| 87144] 36924] 34817| 33357 30045| 31928] 31860] 31810] 31816| 31895] 32279| 33036| 33172
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HE= 3 VWorld Rice Model

Development of A Global Rice Simulation Model and

Baseline Projections for 1997-2007
Won W. Koo’

1. Introduction

Rice is the most widely used food grain in the world. Production and consumption of rice
are concentrated in Asia, Noﬁhem Africa, and Middle Eastern regions. As a result of gradual
increases in population and steady economic growth in the regions, rice consumption has
increased faster than production, resulting in slight increases in the prices of rice in the world
market for the last decade.

The world rice economy is becoming more market oriented as a resuit of several
multilateral trade negotiations and regional trade initiatives. The Uruguay Round (UR)
agreement (1995) requires: (1) market access - the opening of rice markets in Japan, South
Korea, and other countries, (2) reductions in aggregate support levels, and (3) reductions in
export subsidies, mainly in the United States and the European Union. The UR agreement could
tesult in further specialization of rice production on the basis of the principle of comparative
advantage characterized by resource endowments in rice producing countries. This implies that
there will be an increase in trade volume of rice in the world market under the post-UR era. In
addition, regional trade initiatives, such as the North American Free Trade Agreement (NAFTA)
and the free trade agreement in South America (Mercosur), which includes Argentina, Brazil,
Paraguay, and Uruguay, are already changing global rice trade. Another round of the World
Trade Organization (WTO) trade negotiation will start in the Fall of 1999. Impacts of these

changes on rice production and trade flows on the world rice industry are unknown.

*Professor and director of the Northern Plains Trade and Policy Research Center,
Department of Agricultural Economics, North Dakota State University, Fargo.
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Rice is divided into two major varieties; japonica and indica. Japonica rice is mainly
produced and consumed in Australia, China, Japan, South Korea, Taiwan, and the United States
(Table 1). Major exporting countries of japonica rice are the United States, China, and Australia

and major importers are Japan and Korea.

Table 1. The 5-Year Average Production, Consumption, and
Import/export of Indica and Japonica Rice

Country Production Consumption Import/export
-------------------- 1000 metric tons------~=-----------
Indica Rice
China 93,215 95,968 (772)
India 78,995 77,114 2,031
Indonesia 31,674 32,761 (1,132)
Vietnam 16,461 13,851 2,557
Thatland 13,649 8,504 5,182
Myanmar 9,090 8,572 599
Philippines 6,758 6,962 (255)
United States 5,445 2,829 2,624
Japonica Rice
China 32,490 32,532 247
Japan 9,356 9,386 (474)
S. Korea 4,930 5,302 (142)
United States 2,533 1,784 757
Taiwan 1,542 1,478 118
Australia 735 257 523

Indica rice is largely produced and consumed in China, India, Indonesia, Myanmar, the
Philippines, Thailand, and Vietnam. Major exporting countries of Indica rice are India, Thailand,
and the United States and importers are Indonesia and China. Japonica and indica rice have
limited substitution for food use, but are highly substitutable for industrial use. On the production

side, most rice producing countries are specialized in producing a variety of rice based on their
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domestic demand preference. The United States and China produce and consume both japonica
and indica rices.

Korea will import at least 5 percent of its domestic consumption by 2002 under the
Uruguay Round agreement. However, Korea’s rice import may exceed its commitment under the
agreement. This is due mainly to expected rapid reductions in arable land for rice production in
the country. Although rice yields are expected to increase due to improvement in agricultural
techncl‘ogy, the reductions in arable land may result in decreases in rice production in the
country. On the consumption side, per capita rice consumption in Korea has been decreasing
over the last two decades due mainly to increases in per capita income. Because of the recent
economic crisis in Korea, however, rice consumption may not decrease as predicted for the next
few years, but will maintain a decreasing trend. Rice production may decrease faster than
consumption in Korea, resulting in increases in rice imports. This also may be true in Japan and
China. Japan will import at least 5 percent of its rice consumption by 2000 under the Uruguay
Round agreement, and China may become an importer of japonica rice.

The overall objective of this study is to analyze supply and demand conditions of rice in
the world market under the post-Uruguay Round of the GATT negotiations and implications on
the Korean rice economy. Specific objectives are:

1. To predict supply and demand for rice in the world market and its implications on

changes in world rice prices under the given agricultural and trade policies.

2. To analyze the impacts of changes in the agricultural and trade policies in Korea and

Japan on the world rice industry and implications on the Korean rice economy.
The objectives will be accomplished by developing a global rice policy simulation model.

Several rice models are available in the United States. Wailes et al. developed the Arkansas
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global rice model, which contains 20 major rice producing and consuming countries. Food and
Agricultural Policy Research Institute (FAPRI) also has its own global rice model. This model
has the same number of rice producing and consuming countries as the Arkansas global rice
model. The U.S. Department of Agriculture has a global multi-commodity model in which rice is
one of commaodities. Howeve.r, these models did not divide rice into japonica and indica rice. The
Arkansas model divided the U.S. rice production into japonica and indica rice. As a result, the
modcfs may suffer an aggregation bias for the individual rice industries. The proposed study

develops a global rice model dividing rice into japonica and indica rice.

2. Model Structure and Development

A dynamic global rice simulation model is developed to accomplish the stated objectives.
Rice is divided into two different classes in terms of end-use; japonica and indica. This model
includes major rice producing and consuming countries. Major rice producing and consuming
countries used in this study are Australia, China, India, Indonesia, Japan, Korea, Myanmar, the
Philippines, Taiwan, Thailand, the United States, Vietnam, and the rest of world. Since the
United States and China produce and consume both indica and japonica rice, substitution
between these two rices in production and consumption in the two countries is allowed in the
model. It is assumed that Australia, Japan, Korea and Taiwan produce and consume only
japonica rice. Other countries are assumed to produce and consume only indica rice.

Rice production, consumption, and carry-over stock equations in major producing and
consuming countries are estimated with time series data by using econometric techniques. The
estimated equations are linked under a partial equilibrium condition in the world rice industry to

analyze rice production, consumption, carry-over stocks, and exports or imports in the countries
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(Figure 1). In the market clearing condition, aggregate excess demand equations for japonica and
indica rice, which are a function of prices of japonica and indica rices, are equal to zero. These

two equations are solved for the equilibrium prices of japonica and indica rice.

Rice Supply

Area and yield equations for rice are estimated to calculate the supply of rice. Since rice
is divided into two classes (japonica and indica), two separate supply equations are estimated in
the United States and China, which produce both rice classes. Other countries produce either
japonica or indica rice. Thus, these countries have behavioral equations for one rice class which
they largely produce under an assumption that the two rices are not substitutable in production
and consumption in the countries.

Area Harvested

Rice area depends upon expected prices of rice and alternative crops. As a proxy variable
of price expectations, lagged prices are used in the area equation. In addition to commodity
prices, the lagged area variable is incluaed to capture dynamics associated with producers’
planting decisions. The area harvested is a function of lagged area, prices of rice and alternative

crops, and government policies as follows:

O
T T r f c
3, = f(ays Prg-1s Pogets Piits 8)
where
a’ = the rice area harvested
p’ = the world market price of rice or domestic price
p® = the prices of alternative crops
g = policy parameters o
i = index for rice type (i=1 for japonica and i=2 for indica)
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For the United States and China, in which both indica and japonica are produced, area of
one type of rice is a function of prices of both rice types under an assumption that these two
types of rice are substitutable in production. However, the model does not allow the substitution
between these two rice types in other countries. This implies that area of indica rice is a function
of the price of indica rice and area of japonica is a function of the price of japonica rice.
Australia, Korea, Japan, and Taiwan produce only japonica rice and other countries produce only

indica rice.

Yield

Rice yields depend on lagged yield and a time trend representing changed in technology

as Yie = fiers ) @)

where
y' = rice yield per hectare
t  =atime trend representing technology.
Production
The total quantity of rice produced is the product of the area harvested and yield per

hectare as follows:

qpi.r( = ai.t ) Yi.t (3)

where

qp,; = the quantity of rice produced
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Rice Demand
Demand for rice comprises food and industrial uses for domestic demand, carry-out
stocks, and net exports. Domestic demand and carry-out stock equations are estimated with time
series data, while net exports are the difference between domestic demand and supply.

Domestic Consumption

Per capita rice consumption is divided into food and industrial consumption. Per capita
demand for food is a function of its own price of rice, income, and a time trend representing
changes in consumers’ tastes and preferences, while rice consumption for industrial use depends

on prices of japonica and indica rice, income, and a time trend:

fdi.rt = f(p;_:, cy,, t) (4)
ldnl; = f(pll:t’ pzl:u C)’t, t) (&)}

The total consumption of rice in a country is calculated by multiplying the per capita

consumption by population in the country as
qdi,rx = (fdi.rx + idi,r;) * pop, ')
where
fd = demand for food

id = demand for industrial uses

qd = the total demand for rice
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¢y = per capita income

pop= population

Substitution between indica and japonica rice in both production and consumption is
allowed in the United States and China, mainly these two countries produce and consume the

two types of rice. Other countries are assumed to consume either japonica or indica rice.

Carry-out Stocks
Carry-out stock is a precaution against unexpected shortfalis in production. These stocks,
therefore, are likely related to the level of domestic production. However, since the opportunity
cost of holding rice stocks depends on the price of rice, the stocks should respond to price

changes.

f

qsi; = f(qsi;,la qpi;’ pn) (7)

where qs' = carry-out stocks.

Net Export

Net exports are the difference between domestic supply and demand:

qXiy = QS * QP - Gdip -GS (®)

where gx* the net export of rice.
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If net exports are negative, the country is a net importer.

Price Linkage

World prices of rice are converted into domestic prices using the official exchange rates

as follows:
r.n W n
pm = pm/™ x er, ©

where

pm™® = import price of rice in country n

rw - -
PM™" = world price of rice
er® = exchange rate

To simulate changes in trade policies, specific and ad valorem tariffs can be added to the

linkage equation as:

pdi;" = pmy - (1 + b™) + t ©
where
pd® = domestic price of rice paid by consumers
b = an ad valorem tariff
t = specific tariff

The wholesale price of rice is linked to the world price of rice in domestic currency:
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pw;; = f(pd}") (10)

where pw"" = wholesale price of rice.
The price of rice received by farmers is linked to the world price of rice in domestic

currency:

pfiy = f(pd;}") (11

where pf™" = price of rice received by farmers.

Market Equilibrium
The market equilibrium implies that the total supply equals total demand, indicating that

the sum of each country’s excess demand (exports) is equal to zero:

Y oax =0 i=12 (11)
n=1

The equilibrium condition is solved to determine the market clearing prices of japonica
and indica rice. For the countries which have import commitments under UR agreement (Japan
and Korea), their actual import commitments are used in the above equations when their imports

are less than the commitments.

- 293 -



Model Calibration
All behavioral equations of the model are calibrated to the base period by adjusting the

intercept term as follows. Consider the following estimated behavioral equation:

Y =B, + Bx (12)

where y is the dependent variable and x is the independent vanable.

B can be calculated at the mean levels of X and Y as

a

Bo =Y - Bx (13)

Similarly, a new intercept term can be calculated at the base period by calibrating the

equation to the base period:

ﬁo =y° - B|x.

where y" and x" are values of y and x in the base period.

Data Collections and Macro Assumptions
Baseline projection of this global rice simulation model is grounded on a series of
assumptions associated with general economy, agricultural policies, the weather, and

technological change in exporting and importing countries. Macroeconomic assumptions are
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based on forecasts prepared by WEFA group and Project LINK. Some of the macro variables are
GDP growth rates, interest rates, exchange rates, and inflation rates in importing and exporting
countries. It is generally assumed that current agricultural policy will be continued in Korea and
other trading countries. Average weather conditions and historical rates of technological change
are also assumed to prevail during the projection period.

The price of rice in individual countries and the world market are endogenous, while the
prices( of other crops are exogenous. Therefore, baseline projection of the model is based on the
forecasted world prices of other crops which have substitute and complementary relationships
with rice. The forecasted prices were obtained from the FAPRI baseline solution.

Data associated with harvested area, yields, consumption, carry-over stocks, and
government policies in individual countries were obtained from various sources, including Rice:
Situation and Qutlook Report (USDA), Agricultural Supply and Demand (USDA), Australia

Agricultural Statistics, and Chinese Agricultural Statistics.

3. Results
The study is based on the baseline and trade liberalization scenarios. The baseline
scenario is based on the most likely assumption on macroeconomic conditions and trade policies.
in the countries in3 the model. The trade policies are individual countries’ commitments under the
UR agreement. On the other hand, the trade liberalization scenario includes a complete
liberalization of rice.imports in Korea and Japan from the year completing their minimum market
access commitments under the UR agreement to 2007. The import liberalization period is 2001-

2007 for Japan and 2003-2007 for Korea.
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The Baseline Solution
In general, demand for both japonica and indica rice is expected to be larger than supply
of the rice, resulting in gradual increases in prices of the rice. The price of indica rice is predicted
to increase about 37 percent _from $348/mt in 1997 to $477/mt in 2007 (Figure 2). However, the
price of japonica rice is expected to increase much slower than that of indica rice. The price of
japonica rice is expected to increase only 7 percent from $622/mt to $670/mt in the same period.

As a result, price spread betwegﬁ these two rices in 1997 is smaller than that in 2007.

Rice Production

China was the largest producer of indica rice, followed by India, in the 1993-95 period
(Table 2). China’s average indica rice production was 91.0 million metric tons (mmt) per year in
the period and production is projected to increase by 5.9 percent through 2007. India’s indica rice
production is expected to increase 22 percent by 2007, compared to the 1993-95 average
production. As a result, the total production of indica rice in India is expected to be larger than
that in China in 2007. Indonesia is the ihird largest producer of indica rice. The country produced
31.7 mmt in the 1993-95 period, and production is projected to increase by 16.8 percent through
2007. Vietnam and Thailand produced 16.6 and 13.7 mmt, respectively, in the 1993-95 period,
and production is projected to increase 35.9 percent and 17.1 percent, respectively, through 2007.
The United States produced only 5.4 mmt in the 1993-95 period, but production is projected to
increase 49.4 percent through 2007. Changes in indica rice production for the 1996-2007 period
are also shown in Figure 3. All countries are projected to increase production of indica rice

mainly because of gradual increases in yields in the countries.
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Yields for indica rice in the United States were the highest in the world (6.27 metric
tons/ha) in 1996 and are projected to increase 18.9 percent through 2007 (Appendix Table 3).
Yields in China were the second highest (5.97 metric tons/ha) in 1996 and are projected to
increase 5 percent through 2007. Yields of indica rice in other countries are lower than those in
the United States and China, ranging from 1.74 metric tons/ha in Myanmar to 2.89 metric tons’ha
in Indonesia in 1996. Yields in these countries are projected to increase about 5 percent through
2007 (Figure 4).

China is the largest producer of japonica rice, followed by Japan (Table 2). China
produced 32.8 mmt in the 1993-05 period, which is much smaller than the production of indica
rice (91 mmt). However, production of japonica rice is projected to increase 14.7 percent through

2007, which is faster than production growth rate of indica rice.
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Table 2. The Production of Indica and Japonica Rice in Major
Producing and Consuming Countries in the Base Model

199395 1997 - 2002 2007 - % Change'

--------- --1000 metric tons------vereseee

Production of Indica Rice

China 91,097 94,488 96425 96,441 5.9
India 80,307 82,515 90,429 97,991 220
Indonesia 31,783 32,236 34,676 37,136 16.8
Vietnam 16,632 18,004 19,961 22,597 359
Thailand 13,732 13,730 14,837 16,081 17.1
Myanmar 9,343 9,475 9,736 10,540 12.8
Philippines 6,841 7,034 7,558 8,204 19.9
United States 5,421 5,713 7,181 8,102 494
Production of Japonica Rice

China 33,007 33,064 35202 37,868 14.7
Japan 9,271 9,290 8,885 8,551 -7.8
S.Korea 4,835 4 855 4,753 4,567 -5.5
United States 2,565 2,458 2,993 3,157 23.1
Taiwan 1,555 1,571 1,587 1,576 1.4
Australia 756 809 1,061 1,247 65.0

' Compared to the 1993-95 average.

Japan produced 9.3mmt per year during the 1993-95 period, and production is projected
to decrease 7.8 percent through 2007, South Korea produced 4.8 mmt for the 1993-95 period,
and production is projected to decrease 5.5 percent through 2007. The United States and
Australia are expected to increase their japonica rice production substantially to meet import
demand for japonica rice in Japan and Korea. The U.S. production of Japonica rice is projected to
increase 23 percent to 3.2 mmt in 2007 while Australia’s production is projected to increase 65

percent to 1.2 mmt (Figure 5).
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Yields for japonica rice in the United States were the highest in the world (7.7 metric
tons/ha) in 1996 (Figure 6) and are projected to increase 11.5 percent through 2007. Yields in
China and Australia were 5.83 and 5.08 metric tons/ha, respectively, in 1996 and are projected to
increase 10.4 percent and 14.5 percent through 2007. Yields in Korea and Japan were 4.53 and
4.57 metric tons’ha, rcspectii!ely, in the same year and are projected to increase 9.16 percent and
4.1 percent through 2007.

Rice Consumption

Per capita consumption of indica rice ranges from 201.1 kg in Myanmar to 10.3 kg in the
United States in the 1993-95 period (Table 3). Per capita consumption is projected to decrease in
China, In&ia, Indonesia, Myanmar, and the Philippines through 2007, while increases in
Vietnam, Thailand, and the United States (Figure 7).

Aggregate consumption of indica rice in China was 98 mmt in the 1993-95 period. The
consumption is projected to decrease 1.8 percent through 2007 due to decreases in per capita
consumption. India consumed 78.9 mmt per year during the 1993-95 period and its consumption
is projected to increase 16.3 percent through 2007. The increase in consumption is due mainly to
expected increases in population during the same period. Aggregate consumption of indica rice
in Indonesia and Vietnam also are projected to increase 14.2 percent and 18.2 percent,

respectively, through 2007 (Figure 8).
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Table 3. Per Capita and Aggregate Consumption of Indica and Japonica
Rice in Major Producing and Consuming Countries in the Base Model

1993-95 1997 2002 2007 % Change'
Indica Rice
Per Capita Food Use  ----~--cemmeuemmu] kilograms-----------------
China 78.7 79.5 77.2 72.5 -7.9
India 84.5 82.8 82.7 82.7 -2.1
Indonesia 174.0 167.1 165.1 166.0 -4.6
Vietnam 192.3 189.4 190.8  200.6 4.3
Thailand 144.2 145.1 149.7 1445 02
Myanmar 201.1 180.0 180.0 180.0 -10.5
Philippines 103.7 99.7 98.8 98.7 -4.9
United States 10.3 12.1 13.4 14.9 45.1
Consumption =~ =-emceewmneees 1000 metric tons----=-=e==-nnn
China 95,140 99,063 100,204 97,313 2.3
India 77,120 80,187 86,754 93,242 20.9
Indonesia 33,176 33,382 35,478 38,129 14.9
Vietnam 14,055 14,398 15,327 17,013 21.0
Thailand 8,467 8,825 9,530 9,301 9.9
Myanmar 8,867 8,300 8,764 9,256 4.4
Philippines 7,122 7,161 7,492 7,908 11.0
United States 2,686 3,259 3,756 4,348 61.9
Japonica Rice
Per Capita Food Use s em e meee ki lOGrAMS - mm e e e e
China 27.5 26.0 26.6 28.5 36
Japan 74.8 74.3 72.8 71.2 -4.8
S.Korea 118.5 115.7 108.8 1043 -12.0
United States 6.9 6.6 6.6 7.2 3.8
Taiwan 69.0 71.8 73.2 67.1 29
Australia 15.4 10.6 10.5 10.7 -30.7
Consumption =~ seescsecmennes 1000 metric tons-----esvmeun-x
China 33,193 32,447 34,581 38,210 15.1
Japan 9,350 9,367 9,314 9,197 -1.6
S.Korea 5,267 5,297 5221 5,207 -1.1
United States 1,805 1,775 1,853 2,098 16.2
Taiwan 1,458 1,557 1,655 1,572 7.8
Australia 275 195 204 217 -21.2

' Compared to the 1993-95 average.

-305-



kg

- 90¢ -

250

PO ol TS ooy =
150 e e RS 2 e B e B e e W . — et b el b e B e o o

100 | o - 0 ~0 m——— -s .y VIS -7 SRS " WMAET "5 VST "¢ WhE" s " nlm~e " " s Wle"s s e s "4 Jdn"s e Whn"es » "

S0 |- -

o L | | | | | | ] | | ! |
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

China India Indonesia Myanmar Philippines Thailand United States Vietnam

- as an an =s XTI ENN Y] ] L X YY) - eum ¢ mm B . S

Figure 7. Percapita Consumption of Indica Rice in Major Producing and
and Consuming Countries



_Log_

thousand mt

300,000

250,000

200,000

150,000

100,000

50,000

0
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Myanmar
Vietnam

B China B India Indonesia
X Philippines {] Thailand K] United States

Figure 8. Aggregate Consumption of Indica Rice in Major Producing
and Consuming Countries



Per capita consumption of japonica rice was the largest in Korea (118.5 kg) in the 1993-
95 period, followed by Japan (74.8 kg). Unlike per capita consumption of indica rice in China. its
consumption of japonica rice is expected to increase through 2007. This implies that Chinese
people tend to prefer japonica rice to indica rice. Per capita consumption in the United States is
also projected to increase through 2007. Other countries, including Japan and Korea, are
expected to decrease their per capita consumption of japonica rice for the 1997-2007 period
(Figure 9).

China consumed 32.8 mmt in the 1993-95 period and its consumption is projected to
increase 17.8 percent through 2007. Aggregate consumption of japonica rice in Japan was 9.4
mmt per year in the 1993-95 period and is projected to decrease 1.8 percent through 2007.
Consumption in Korea was 5.3 mmt per year in the 1993-95 period and is projected to decrease
1.7 percent through 2007. However, consumption in the United States is projected to increase
18.2 percent through 2007 (Figure 10).

Rice Trade

Thailand is the largest exporter of Indica rice, followed by Vietnam and the United States
Thatland exported 5.3 mmt in the 1993-95 period and its exports are projected to increase 28.3
percent by 2007 (Table 4). Vietnam and the United States exported 3.4 mmt and 2.1 mmt of
indica rice, respectively, in the 1993-95 period. Their exports are projected to increase 119.6
percent and 36.0 percent, respectively, by 2007. India’s exports of indica rice were 2.7 mmt and

are projected to increase 164.9 percent by 2007.
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Table 4. Trade of Indica and Japonica Rice in Major Producing and
Consuming Countries in the Base Model

1993-95 1997 2002 2007 % Change'

-------------- 1000 metric tons----mwmme-men--

Indica Rice

China (809) (3,659) (4,036) (855) 5.7
India 2,692 1,880 3,375 4,440 64.9
Indoncsia {1,715) (960) (743) (1,010) -41.1
Vietnam 2,543 3,606 4634 5584 119.6
Thailand 5,307 4818 5272 6,831 28.7
Myanmar 510 1,061 950 1,255 146.2
Philippines (397) (143) 37 267 -1671.3
United States 2,759 2,542 3,426 3,754 36.0
Japonica Rice

China 382 158 463 (398) -2041.8
Japan (824) (20) 432 632 995.0
S.Korea 9 636 505 634 -6944.4
United States 784 772 1105 1050 40.9
Taiwan 132 12 94 16 -87.9
Australia 528 616 860 1031 48.8

! Compared to the 1993-95 average.
Numbers in parenthesis indicate imports.

Major importing countries of indica rice are China, Indonesia, and the Philippines.
Indonesia was the largest importer, followed by China during the 1993-95 period.. However, the
quantities of indica rice imported by the countries are expected to change during the 1997-2007
period. China is predicted to decrease its imports, while Indonesia increases slightly. The
Philippines are expected to be an exporter of indica rice in 2007.

The United States is the largest exporter of Japonica rice, followed by Australia. U.S.
exports of japonica rice were 0.78 mmt in the 1993-95 period and are projected to increase 36.1

percent by 2007. Australia exported 0.53 mmt in the 1993-95 period and is projected to increase
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67.4 percent by 2007. China is projected to increase its exports from 0.05 mmt in 1997 to 0.22
mmt in 2007.

Japan was the largest importer of Japonica rice in the 1993-95 period. Korea, however, is
expected to be the largest importer for the 1997-2007 period. Japan imported 0.82 mmt in the
1993-95 period and its imports are projected to increase by 2007. Its imports are expected to be 7
pérceqt of domestic consumption in 2007. Korea is expected to increase its imports substantially
during the 1997-2007 period. Its impons are expected to be 12 percent of domestic consumption

in 2007.

Import Liberalization Scenario

This scenario is based on a complete liberalization of rice imports in Korea and Japan
from the year completing their minimum market access commitments under the UR agreement to
2007, while other countries maintain their current trade policies on rice trade. The purpose of
this scenario is to evaluate the impacts of an extreme trade policy option, which is a complete
import liberalization in Japan and Korea, on the world japonica and indica rice industries and
also on the rice industries in these two countries.

Under this scenario, the world prices of japonica rice are expected to be higher than those
under the base model for the 1997-2007 period, while the prices of indica rice are similar to those
under the base model (Figure 11). The price of japonica rice is expected to increase 40 percent
from $660/metric ton to $950/metric ton in 2007. Increases in import demand for japonica rice in

Korea and Japan under this scenario raise the world prices of Japonica rice for the period.
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Japan and Korea are expected to reduce their japonica rice production substantially under
this scenario, compared to that under the base model. Japan is expected to decrease rice
production from 8.6 mmt under the base model to 5.6 mmt under this scenario in 2007. and
Korea also is expected to decrease its production from 4.6 mmt to 4.0 mmt (Table 5). The
decreases in rice production are mainly because of the decreased domestic price of japonica rice
in the countries under the import liberalization model. On the other hand, China, the United
States, and Australia are expected to increase their japonica rice production in this scenario,
compared to under the base model. Chinese production of japonica rice is projected to increase
from 37 mmt in the based model to 39.5 mmt in this scenario in 2007, the U.S. production from
3.2 mmt to 3.8 mmt, and Australia’s production from 1.2 mmt to 1.3 mmt.

Table 5. The Production of Indica Rice and Japonica Rice in Major
Producing and Consuming Countries in the Trade Liberalization Model

1993-95 1997 2002 2007 % Change'

Indica Rice

China 91,097 94,488 . 96,197 93,635 2.8
India 80,307 82,515 90,400 97,891 219
Indonesia 31,783 32,236 34,676 37,135 16.8
Vietnam 16,632 18,004 19,962 22,606 359
Thailand 13,732 13,730 14,834 16,059 16.9
Myanmar 9,343 9,475 9,737 10,547 12.9
Philippines 6,841 7,034 7,556 8,188 19.7
United States 5,422 5,713 7,144 7,694 419
Japonica Rice

China 33,007 33,064 35,292 39,588 19.9
Japan 9,271 9,290 8,536 5,597 -39.6
S.Korea 4,835 4,855 4,754 4,046 -16.3
United States 2,565 2,458 3,023 3,784 475
Taiwan 1,555 1,571 1,587 1,573 1.2
Australia 756 809 1,064 1,314 73.9

' Compared to the 1993-95 average.
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The impacts of the import liberalization policy on the production of indica rice are much
smaller than that on japonica rice production. The United States and China are expected to
reduce production of indica rice to produce more japonica rice. China is expected to reduce
japonica rice production from 96.4 mmt in the base model to 93.6 mmt in the trade liberalization
model in 2007 and the United States from 8.1 mmt to 7.7 mmt. These decreases in indica rice
production are mainly because of the higher price of japonica rice in the trade liberalization
modei. Other countries maintain their production of indica rice at the similar level under these
two scenarios mainly because the countries have produced only indica rice and have very limited
capability to switch to japonica rice production even though the price of japonica rice is higher
than that of indica rice.

Per capita consumption in Korea and Japan is expected to be 109.3 kg and 79.4 kg,
respectively, in 2007, which is larger than those in the base model (Table 6). Import
liberalization in these two countries tends to lower domestic prices of japonica rice and raise per
capita consumption through price effects. There are decreases in the price of japonica rice in
other countries in this trade ﬁberaiizatién model, compared to the base model, but the changes
are not significant. There are not significant changes in per capita consumption of indica rice in

the countries in this trade liberalization model, compared to the base model.
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Table 6. Per Capita and Aggregate Consumption of Indica and Japonica
Rice in Major Producing and Consuming Countries in the Trade
Liberalization Model

199395 1997 2002 2007 % Change'
Indica Rice
Per Capita Food Use -----------=----- kilograms-------------------
China 78.7 79.5 77.4 73.4 -6.7
India 845 82.8 82.7 82.7 2.1
Indonesia 174.0 167.1 165.3 166.5 -4.3
Vietnam 1923 1894 191.5 201.9 5.0
Thailand 1442  145.1 149.7 144.6 0.2
Myanmar 201.1  180.0 180.0 180.0 -10.5
Philippines 103.7 99.7 98.8 98.8 -4.7
United States 10.3 12.1 13.4 14.9 44.5
Consumption ~ -------eoeee- 1000 metric tons-------~~~----
China 95,140 99,064 100,501 98,622 3.7
India 77,120 80,187 86,761 93,256 20.9
Indonesia 33,176 33,382 35,525 38,225 15.2
Vietnam 14,055 14,398 15,376 17,123 21.8
Thailand 8,467 8,825 9,533 9,304 9.9
Myanmar 8,867 8,300 8,764 9,257 44
Philippines 7,122 17,161 7,497 7,920 11.2
United States 2,686 3,259 3,760 4,358 62.2
Japonica Rice
Per Capita Food Use  --------==-=-2-=- kilograms----------====m--- )
China 27.5 26.0 26.5 28.1 23
Japan 74.8 74.3 75.5 79.4 6.0
S.Korea 1185 1157 108.8 109.3 -7.7
United States 6.9 6.6 - 6.6 7.1 1.7
Taiwan 69.0 71.8 73.2 67.1 -29
Australia 15.4 10.6 103 9.8 -36.6
Consumption =~ --e--emmmmene- 1000 metric tons---------------
China 33,193 32,447 34,468 37,729 13.7
Japan 9,350 9,368 9,660 10,247 9.6
S.Korea 5,267 5,297 5,219 5,456 3.6
United States 1,805 1,775 1,848 2,063 14.3
Australia 275 195 201 199 =277
Taiwan 1,458 1,557 1,655 1,572 7.8

'Compared to the 1993-95 average.

- 316 -



Japan and Korea are expected to increase their imports significantly through 2007 in this
trade liberalization model. Japanese imports of japonica rice are expected to increase from 0.02
mmt in the base model to 4.6 mmt in the trade liberalization model in 2007 and Korea from
0.64mmt to 1.4 mmt (Table 7). On the other hand, China, the United States, and Australia are
expected to increase their exports of Japonica rice during the 1997-2007 period in the trade
liberalization model, compared to the base model. Expected increases in exports of japonica rice
in China are from .22 mmt in the trade liberalization model to 1.8 mmt in the based model, that
in the United States from .84 mmt to 1.6 mmt, and that in Australia from .61 mmt to 1.1 mmt.
There are no significant changes in exports of indica rice in the trade liberalization model,
compared to the base model, except in the United States and China. The United States expected
to decrease its exports of indica rice in this model, compared to the base model, while China is

expected to increase its imports of indica rice.

4. Concluding Remarks
Demand for both japonica and indica rice are expected to be larger than the supply of
rice, resulting in general increases in prices of rice. However, the price of indica rice is predicted
to increase faster than that of japonica rice.

" India is expected to be the largest producer of indica rice for the next 10 years, followed
by China. Indonesia is expected to be the third largest producer of indica rice. Production of
indica rice is expected to increase in India, Indonesia, the Philippines, Thailand, the United
States, and Vietnam and decrease in China and Myanmar. Thailand is expected to be the largest
exporter of indica rice, foilowéd’by Vietnam and the United States. Major importing countries

are 'China and Indonesia.
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Table 7. Trade of Indica and Japonica Rice in Major Producing and
Consuming Countries in the Trade Liberalization Model

1993-95 1997 2002 2007 % Change'

Indica rice

China (809) (3,660) (4,561) (4,595) 468.2
India 2,692 1,880 3,335 4,326 60.7
Indonesia (1,715) (960) (796) (1,112) -35.2
Vietnam 2,543 3,606 4,585 5,482 115.5
Thailand 5,307 43818 5,271 6,807 28.3
Myanmar 510 1,061 950 1,260 147.2
Philippines (397) (143) 30 240 -160.5
United States 2,759 2,542 3,383 3,335 20.9
Japonica rice

China 382 158 666 1,794 370.0
Japan (824) (21) (1,088) (4,606) 459.0
S.Korea 9 (636) (502) (1,369) -14767.9
United States 784 772 1,136 1,667 112.7
Taiwan 132 (12) (94) (17) -112.9
Australia 528 616 866 1,119 112.1

' Compared to the 1993-95 average.
Numbers in parenthesis indicate imports.

China has been the largest producer of japonica rice, followed by Japan. China, the
United States and Australia are expected to increase production of japonica rice, while Japan and
Korea are expected to decrease. Consumption of japonica rice is expected to increase in the
United States and China, while decrease in Japan and Korea. The United States is expected to be
the largest exporter of japonica rice, followed by Australia and China. Japan is expected to
import about 7 percent of domestic consumption and Korea to import 12 percent.

The effects of the trade liberalization in Japan and Korea on the world japonica rice
industry are expected to be significant, but its impacts on the world indica rice industry could be

insignificant. The world price of japonica rice is expected to increase about 40 percent, compared
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to the base model. Japan and Korea are predicted to decrease their rice production under this
scenario and increase imports of japonica rice. Japan is expected to import about 50 percent of its

domestic consumption under this scenario and Korea to import about 27 percent.

-319-



References

Austrian Bureau of Agricultural and Resource Economics, Commodity Statistical Bulletin.
Canberra, Australia, Various issues.

Benirschka, Martin, and Won W. Koo. World Wheat Policy Simulation Model: Description and
Computer Program Documentation. Agricultural Economics Report No.340, Department
of Agricultural Economics, North Dakota State University, Fargo. 1995.

Benirschka, Martin, Won W. Koo, and J. Lou. World Sugar Policy Simulation Model:
Description and Computer Program Documentation. Agricuitural Economics Report

. No.356, Department of Agricultural Economics, North Dakota State University, Fargo.

1996.

Commission of the European Communities. Agricultural Markets. Brussels, Various issues.

Eurostat. Agriculture; Statistical Yearbook. Luxembourg, Various issues.

Food and Agricultural Policy Research Institute, FAPRI. 1998 U.S. Agricultural Outlook. Iowa
State University and University of Missouri. 1998.

Food and Agricultural Policy Research Institute, FAPRI. 7998 World Agricultural Outlook.
Iowa State University and University of Missouri. 1998.

International Monetary Fund. International Financial Statistics CD-Rom. Washington, DC.
1997.

Park, Jin Hwan. Rice Production in China: Special Reference to Japonica Rice. Research
Report No. 85, Agricultural Cooperative Development Institute, Seoul. 1993.

U.S. Department of Agriculture, Economic Research Service. Rice Situation and Qutlook.
Washington, DC, Various issues.

U.S. Department of Agriculture, Economic Research Service. PS&D View (Computer files).
Wailes, Eric J., Gail Cramer, Eddie C. Chavez, and James Hansen. Arkansas Global Rice

Model: International Baseline Projections for 1998-2010. Special Report 189, Arkansas
Agricultural Experiment Station, University of Arkansas, Fayetteville. 1998.

¢jj/T:/koo/wpsm-doc.wpd

- 320 -



APPENDIX

- 321 -



- 82t -

Appendix Table 1. Japonica Rice Area Harvested, Yield, and Production in the Base Model

1996 1997 1998 1899 2000 2001 2002 2003 2004 2005 2006 2007
Australia
Area Harvested (1,000 ha) 143 151 157 165 170 175 181 185 190 194 198 203
Yield (ton/ha) 508 537 554 566 5.75 5.82 588 594 5688 605 610 86.15
Production (1,000 mt) 726 809 873 932 977 1020 1061 1,098 1,137 1,174 1,210 1,247
China
Area Harvested 8,146 8,265 8,331 8,366 8348 8349 8366 8,388 8424 8469 8,520 8,577
Yield 583 579 585 591 597 6.03 609 615 6.21 627 633 638
Production 32,818 33,064 33,674 34,162 34,436 34,784 35,202 35645 36,147 36,691 37,263 37,868
Japan ___
Area Harvested 2,046 2,023 1,996 1968 1944 1920 1896 1,874 1852 1831 1,810 1,789
Yield 457 459 461 463 4.65 4.67 469 470 472 474 476 478
Production 9,347 9,290 9,206 9,111 9,034 8960 8,885 8,815 8,747 8,680 8615 8,551
South Korea
Area Harvested 1,062 1,056 1,044 1,031 1,016 1,000 g84 968 953 938 923 910
Yield 453 460 465 470 475 473 483 487 491 495 498 502
Production 4815 4855 4,860 4,848 4,822 4,790 4753 4,715 4,676 4,638 4601 4,567
Taiwan___
Area Harvested 379 384 384 382 378 374 370 366 362 357 353 349
Yield 409 409 411 415 4.20 4.24 429 433 438 443 447 452
Production 1,560 1,571 1,579 1585 1588 1,588 1,587 1,586 1584 1581 1579 1,576
United States
Area Harvested 340 316 333 348 350 354 360 361 363 364 363 363
Yield 770 7.80 800 810 8.20 8.20 830 840 850 860 860 870
Production 2627 2458 2656 2812 2855 2920 2993 3033 3076 3.112_3,136_3,157

1/milled
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Appendix Table 2. Japonica Rice Supply and Utilization, the Base Model
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Australia

Carry-in Stocks (1,000 mt) 56 54 52 50 47 45 42 40 38 35 33 32
Production 726 809 873 932 977 1,020 1,081 1,099 1,137 1,174 1,210 1,247
Net Exports 533 616 680 737 780 821 860 895 930 964 998 1,031
Consumption 194 195 195 198 200 201 204 206 209 212 215 217
Carry-out Stocks 54 52 50 47 45 42 40 38 35 33 32 30
China____

Carry-in Stocks 2,432 3,007 3466 3,837 4,137 4,379 4574 4732 4860 4,964 5049 5,118
Production 32,818 33,064 33,674 34,162 34,436 34,784 35202 35645 36,147 36,691 37,263 37,868
Net Exports 92 158 421 569 554 531 463 358 225 62 (137) (398)
Consumption 32,151 32,447 32,882 33293 33,640 34,058 34,581 35,159 35,818 36,545 37,330 38,210
Carry-out Stocks 3.007 3466 3,837 4,137 4379 4,574 4,732 4,860 4,964 5049 5118 5176
Japan ___

Carry-in Stocks 614 461 403 375 362 359 360 362 387 372 377 383
Production 9,347 9,290 9,206 9,111 9,034 8,960 8,885 8,815 8,747 8680 8,615 8,551
Net Exports 0 (20) (145) (238) (311)  (378)  (432) (485) (532) (574) (613) (653)
Consumption 9,379 9,367 9,378 9362 9,348 9,336 9,314 9,296 9274 9,249 9222 9,197
Carry-out Stocks 461 403 375 362 359 360 362 367 372 377 383 389
South Korea : ‘
Carry-in Stocks 615 860 1,055 1,203 1,313 1,392 1447 1,484 1507 1518 1523 1521
Production 4815 4,855 4,860 4,848 4,822 4,790 4,753 4,715 4676 4,638 4,601 4567
Net Exports (741) (636) (567) (526)  (504) (495)  (505) (521) (536) (559) (593) (634)
Consumption 5311 5297 5279 5263 5246 5230 5221 5213 5200 5193 5196 5,207
Carry-out Stocks 860 1,055 1,203 1.313 1,392 1447 1484 1507 1,519 1,523 .1521 " 1515
Jaiwan ___

Carry-in Stocks 298 324 351 378 409 439 467 494 518 541 562 583
Production 1,550 1,571 1,579 1585 1,588 1,588 1,587 1,586 1,584 1,581 1,579 1,576
Net Exports 0 (12) (37 (62) (80) (89) (94) (86) (77) (64) (45)  (16)
Consumption 1,513 1557 1,589 1616 1637 1649 1655 1,648 1,638 1,624 1,603 1,572
Carry-out Stocks 324 351 378 409 439 467 494 518 541 562 583 603
United States

Carry-in Stocks 649 549 460 627 738 802 846 880 904 923 939 951
Production 2627 2458 2656 2812 2855 2920 2993 3,033 3076 3,112 3,136 3,157
Net Exports 930 772 827 991 1,033 1072 1,105 1,109 1,141 1,100 1,077 1,050
Consumption 1,797 1775 1662 1710 1758 1,805 1,853 1,900 1,947 1,997 2,047 2,098
Carry-outStocks 549 460 627 738 802 846 880 904 923 939 _ 951 960

1/milled
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Appendix Table 3. Indica Rice Area Harvested, Yield, and Production in the Base Model
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

China

Area Harvested (1,000 ha) 22,929 22,772 22,694 22,724 22,781 22,739 22673 22,591 22,492 22,388 22,272 22,137
Yield (ton/ha) 597 600 603 606 6.09 6.12 615 618 621 624 627 630
Production (1,000 mt) 94 663 94,488 94,635 95,231 95,939 96,237 96,425 96,546 96,588 96,607 96,567 96,441
India

Area Harvested 42,975 43,153 43,313 43,528 43677 43,803 43,933 44,035 44,132 44,222 44 299 44,367
Yield 1.89 191 194 197 2.00 2.03 206 209 212 215 218 221
Production 81,189 82,515 84,009 85694. 87,283 88,847 90,429 91,962 93,492 95,011 96,508 97,991
Indonesia__

Area Harvested 10,952 11,037 11,105 11,176 11,246 11,316 11,385 11,455 11,524 11,594 11,663 11,732
Yield 289 292 295 297 3.00 3.02 305 307 309 312 314 317
Production 31,704 32,236 32,721 33,211 33,699 34,187 34,676 35,165 35656 36,148 36,641 37,136
Myanmar_

Area Harvested 5491 5339 5234 5159 5105 5066 5038 5019 5004 4,994 4987 4,982
Yield 176 177 180 183 1.86 1.90 193 197 201 204 208 212
Production 9650 9475 9420 9438 9507 9610 9,736 9,879 10,034 10,197 10,366 10,540
Philippines_

Area Harvested 3622 3465 3,383 3362 3357 3363 3376 3,390 3,405 3419 3433 3445
Yield 195 203 209 213 217 2.21 224 227 230 233 235 238
Production 7,078 7,034 7074 7171 7283 7423 7558 7692 7,824 7954 8,080 8,204
Thailand __

Area Harvested 9,030 9,060 9,111 9,187 9267 9346 9424 9498 9567 9634 9697 9,758
Yield 154 152 152 153 1.55 1.56 157 159 160 162 163 165
Production 13,906 13,730 13,844 14067 14,319 14,577 14,837 15,092 15,344 15593 15838 16,081
United States

Area Harvested 822 1,060 1,001 1,022 1,040 1,050 1,060 1,068 1,075 1,080 1,084 1,086
Yield 627 539 600 6.29 6.48 6.63 677 681 705 719 732 746
Production 5151 5713 6,009 6430 6739 6963 7,181 7,385 7,576 7,763 7939 8,101
Vietnam __

Area Harvested 7197 7217 7244 7275 7,311 7350 7,393 7,438 7486 7535 7587 7639
Yield 247 249 253 257 2.61 2.65 270 275 280 285 290 296
Production 17,762 18,004 18,312 18,667 19,065 19,499 19,961 20,443 20,960 21,489 22,035 22,597

1/miiled
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Appendix Table 4, Indica Rice Supply and Utilization in the Base Model

1996 1997 1998 1999

2000 2001

2002 2003 2004 2005 2006 2007

China

Carry-in Stocks (1,000 mt) 16,290 15,298 14,383 14,088

Production

Net Exports
Consumption
Carry-out Stocks

India
Carry-in Stocks
Rroduction

Net Exports
€onsumption
Carry-out Stocks

Indonesia
Carry-in Stocks
Production

Net Exports
Consumption
Carry-out Stocks

Myanmar
Carry-in Stocks
Production

Net Exports
Consumption
Carry-out Stocks

Philippines
Carry-in Stocks
Production

Net Exports
Consumption

94,663 94,488 94,635 95,231

14,102 14,422
95,938 96,237

14,870 15,127 15,284 15,383 15,427 15,447
96,425 96,546 96,589 96,607 96,567 96,441

(2,693) (3,659) (4,493) (4.495) (4,490) (4,505) (4,036) (3,584) (3,061) (2,384) (1.672) (855)
98,348 99,063 99,422 99,712 100,109 100,294 100,204 99,973 99,551 98,947 98,219 97,313

15,298 14,383 14,088 14,102

12,083 12,750 13,188 13,520
81,189 82,515 84,009 85,694

1,681 1,880 2:178 2,585
78,841 80,187 81,509 82,830
12,750 13,198 13,520 13,799

2,558 2,288 2,103 1,976
31,704 32,236 32,721 33,211
(962) (960) (850) (776)
32,936 33,382 33,699 34,112
2,288 2,103 1,976 1,850

757 G583 - 1,067 1,138
9.650 9,475 9,420 9,438
1,245 1,061 958 oM
8,210 8,300 8,390 8,482

953 1,067 1,138 1,183

1,679 1,746 1,762 1,767
7.078 7,034 7,074 7,171
(84) (143) (145) (119)
7,095 7,161 7,214 7,278
1,746 1,762 1,767 1,779

14,422 14,870

13,789 14,099
87,283 . (88,847

2,837 3,095
84,146 85,448
14,099 14,402

1,850 1,752
33,699 34,187
(756)  (729)
34,553 34,990

1,752 1,678
1,183 1,214
9,507 9,610

901 916
8,575 8,669
1214 1,240
1,779 1,800
7293 7423

75 (19)
7.347 7417
1,800 1,825

15,127 15,284 15,383 15,427 15,447 15428

14,402 14,702 15,010 15,316 15,623 15,932
90,429 91,962 93,492 95,011.:96,508 97,991
3,375 3,600 3,834 4,059 4,266 4,440
86,754 88,055 89,352 90,645 91,932 83,242
14,702 15,010 15,316 15,623 15,932 16,241

1678 1,619 1,581 1,558 1,549 1,554
34,676 35,165 35,656 36,148 36,641 37,136
(743) (771) (804) (855) (918) (1,010)
35,478 35,975 36,482 37,012 37,555 38,129
1,619 1,581 1,558 1,549 1,554 1,571

1240 1,262 1,285 1,308 1,333 1,361
9,736 9,879 10,034 10,197 10,366 10,540

950 897 1,053 1,116 1,183 1,255
8,764 8,860 8,957 9,056 9,155 9,256
1,262 1,285 1,308 1,333 1361 1,390

1,825 1,855 1,886 1918 1,949 1,979
7,558 7,692 7824 7,954 8,080 8,204

37 92 144 191 232 267
7,492 7,569 7649 7,732 7,818 7,908
1,855 1,886 1918 1,949 1979 2.008




- 92¢ -

Appendix Table 4. Indica Rice Supply and Utilization in the Base Model

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Thailand
Carry-in Stocks (1,000mt) 852 950 1,038 1,138 1226 1,296 1,351 1387 1404 1405 1388 1,353
Production 13,906 13,730 13,844 14,067 14,319 14,577 14,837 15,092 15,344 15593 15,838 16,081
Net Exports 5,190 4,818 4,735 4,799 4916 5070 5272 5504 5774 6,084 6443 6,831
Consumption 8,618 8,825 9,008 9,181 9,334 9451 9530 9571 9,569 9,526 9,430 9,301
Carry-out Stocks 950 1,038 1,138 1,226 1,296 1,351 1,387 1,404 1405 1,388 1,353 1,302
United States
Carry-in Stocks 649 549 460 583 638 659 665 664 660 656 653 651
Production 5151 5713 6009 6430 6739 6963 7,181 7385 7,576 7,763 7,939 8,102
Net Exports 2,100 2,542 2533 2826 3,170 3,310 3,426 3,520 3,595 3,665 3,719 3,754
Consumption 3,150 3259 3,353 3,449 3547 3,648 3,756 3,868 3,985 4,101 4,222 4,348
Carry-out Stocks 549 460 583 638 659 665 664 660 656 653 651 652
Vietnam __
Carry-in Stocks 100 268 268 268 269 269 269 270 270 271 271 272
Production 17,762 18,004 18,312 18,667 19,065 19,499 19,961 20,449 20,860 21,489 22,035 22,597
Net Exports 3,390 3,606 3,852 4,037 4,221 4,440 4634 4838 5044 5236 5419 5584
Consumption 14,204 14,398 14,460 14,630 14,844 15058 15,327 15,611 15915 16,252 16,616 17,013
Carry-out Stocks 268 268 268 269 269 269 270 270 271 271 272 273




- L3¢ -

Appendix Table 5. Japonica Rice Area Harvested, Yield, and Production in the Trade Liberalizaion Model

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Australia
Area Harvested (1,000 ha) 143 151 157 165 170 175 181 187 193 200 207 214
Yield (ton/ha) 508 6537 6554 566 5.75 5.82 5.88 5.94 599 6.05 6.10 6.15
Production (1,000 mt) 726 809 873 932 977 1020 1,064 1,110 1,159 1,210 1,261 1,314
China )
Area Harvested 8,146 8,265 8,331 8,366 8,348 8349 8387 8458 8,559 8,683 8,819 8,966
Yield 6§83 679 585 591 5.97 6.03 6.09 6.15 621 627 633 6.39
Production 32,818 33,064 33,675 34,162 34,436 34,785 35292 350940 36,726 37,618 38,573 39,588
Japan
Area Harvested 2,046 2,023 1,996 1,968 1,944 1,920 1,822 1,708 1,586 1,456 1,318 1,171
Yield 457 459 461 463 465 4,67 4.69 4,70 472 474 476 478
Production 9,347 9,290 9206 9,111 9,034 8959 8536 8035 7490 6,904 6,273 5597
South Korea
Area Harvested 1,062 1,056 1,044 1,031 1,016 1,000 985 969 933 891 848 806
Yield 453 460 465 470 4.75 4.79 4.83 487 491 495 498 502
Production 4815 4,855 4,860 4,848 4,822 4,790 4,754 4718 4576 4,408 4,228 4,046
Taiwan
Area Harvested 379 384 384 382 378 374 370 366 361 357 352 348
Yield 408 409 411 415 420 4.24 429 433 438 443 447 452
Production 1550 1571 1579 1585 1588 1588 1,587 1585 1,582 1,579 1576 1573
United States
Area Harvested 340 316 333 348 350 354 363 374 388 403 418 434
Yield 773 779 7.98 8.08 8.16 8.24 8.32 8.40 847 855 863 8.71
Production _.2627 2458 2656 2,812 2855 2920 3023 3,140 3,284 3444 3608 3,784

1Milled/
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Appendix Table 6. Japonica Rice Supply and Utilization, in the Trade Liberalization Model

1996 1997 1898 1999 2000 2001 2002 2003 2004 2005 2006 2007
Australia
Carry-in Stocks {1,000 mt ton) 56 54 52 50 47 45 42 40 37 34 3N 28
Production 726 809 873 932 977 1,020 1,064 1,110 1,158 1210 1261 1314
Net Exports 533 616 680 737 780 822 866 912 g81 1,012 1065 1,119
Consumption 194 195 195 198 200 200 201 201 201 200 200 199
Carry-out Stocks 54 52 50 47 45 42 40 37 34 31 28 25
China ___
Carry-in Stocks 2,432 3007 3465 3,837 4,137 4379 4575 4,734 4865 4,973 5063 5140
Production 32,818 33,064 33675 34,162 34436 34,785 35292 35940 36,726 37,618 38,573 35,588
Net Exports 92 158 422 570 554 579 €666 836 1,083 1316 1572 1,794
Consumption 32,151 32,447 32,881 33,283 33,640 34,010 34,468 34873 35556 36,212 36,825 37,729
Carry-out Stocks 3,007 3466 3,837 4,137 4,379 4575 4734 4865 4873 5063 5140 5205
Japan _
Carry-in Stocks 814 461 403 378 362 359 360 324 286 248 208 168
Production 8,347 9290 9206 9111 9034 B959 8536 8,035 7480 6804 6273 5597
Net Exports 120 {21} (146) (240}  (313)  (595) (1.088) (1.692) (2,345} {3.047) (3,799) (4,606}
Consumption 9380 9,368 9,379 9364 9350 9554 9660 97685 9,873 9,989 10,113 10,247
Carry-out Stocks 461 403 3rs 362 359 360 324 286 248 209 168 124
South Korea
Carry-in Stocks 615 860 1,055 1,203 1,313 1382 1,447 1484 1507 1519 1511 1,484
Production 4815 4855 4,860 4,848 4822 4790 4754 4718 4576 4408 4228 4,046
Net Exporis {741} (636) (567) (526)  (504)  (484) (502)  (B896}  (763) (948} {1,154) (1.369)
Consumption 5311 5297 5279 5263 5246 5229 5219 5291 5327 5365 5409 5456
Carry-out Stocks 860 1.055 1203 1,313 1,392 1447 1484 1507 1519 1511 1484 1443
Taiwan

1996 1,997 1998 1,889 2000 2001 2002 2003 2004 2005 2008 2007

Carry-in Stocks 298 324 351 378 409 439 467 493 516 537 556 575
Production 1550 1,571 1579 1585 1588 1,588 1,587 1585 1,582 1579 1,576 1573
Net Exports 10 (12) 37y (62) {80} (89) (94} {86} {77y (65 (45) (17)
Consumption 1,513 1,557 1583 1616 1637 1649 1655 1648 1638 1624 1603 1572
Carry-out Stocks 324 351 378 409 439 467 463 516 537 556 575 593
United States
Carry-in Stocks 649 549 480 627 738 802 846 884 923 966 1,013 1,064
Production 2,627 2458 2656 2812 2,855 2820 3023 3140 3,284 3444 3608 3,784
Net Exports 30 772 827 891 1,033 1073 1,136 121% 1310 1,42t 1538 1667
Consumption 1,786 1,775 1662 1,710 1,758 1803 1,848 1,890 1931 1976 2020 2063
Carry-out Stocks 543 460 627 738 802 845 884 923 966 1013 1064 1,118

milled




- 628 -

- Appendix Table 7. indica Rice Area Harvested, Yield, and Production in the Trade Liberalization Model
1986 1897 1898- 1999 2000 2001 2002 - 2003 2004 2005 2006 2007

China .
Area Harvested (1,000 ha) 22,929 22,772 22,694 22,724 22,780 227739 22,618 22,442 227228 21,997 21,755 21,493
Yield (ton/ha) 5897 600 803 6.06 6.08 6.12 615 . 6.18 621 624 627 830
Production (1,000 mt) 94,663 94,488 94,634 95230 95938 96,236 96,197 95910 ©5455 84,919 94325 93,635
india

Area Harvested 42,975 43,153 43,313 43,529 43,677 43,803 43919 44,011 44,098 44,180 44,255 44,322
Yield 189 191 194 197 2.00 2.03 2.06 2.08 212 215 218 2.2
Production 81,189 82,515 84,008 85,694 87,283 88,847 90400 91,812 83,419 94922 96,413 97,891
Indonesia

Area Harvested 10,952 11,037 11,105 11,176 11,246 11,316 11,385 11,455 11,524 11,594 11,663 11,732
Yield 289 292 295 297 3.00 3.02 3.05 307 _ 308 312 314 317
Production 31,704 32,236 32,721 33,211 33,699 34,187 34,676 35165 35655 36,147 36,640 37,135
Myanmar _

Area Harvested 5491 50339 5234 5158 5105 5086 50389 5020 50068 4996 4950 4386
Yield 176 177 180 183 1.86 1.90 1.83 1.87 201 204 208 212
Production 9650 9475 9420 9438 8507 9610 9737 9,881 10,037 10,201 10,372 10,547
Philippines

Area Harvested 3622 3465 3389 3362 3357 3363 3375 3388 3401 3414 3,427 3438
Yield 195 203 209 213 217 221 2.24 227 230 233 235 238
Production 7078 7034 7074 7171 7283 7423 7556 7687 7815 7942 8,066 8,188
Thailand

Area Harvested 9,030 9,080 9111 9,187 9267 9346 9422 9493 9560 9624 9685 9744
Yield 154 152 152 183 1.65 1.58 1.57 1.59 160 162 163 1865
Production 13,906 13,730 13,844 14,067 14319 14577 14,834 15085 15332 15576 15,819 16,069
United States

Area Harvested 822 1080 1001 1022 1040 1050 1056 1055 1,052 1047 1,040 1031
Yield 627 539 600 6.29 6.48 6.63 6.77 6.91 705 719 732 7486
Production 5151 5713 6008 6430 6,739 6,963 7,144 7290 7413 7522 7619 7694
Vietnam

Area Harvested 7497 7,217 7244 7275 7311 7350 7,393 7438 7487 7537 7588 7842
Yield 247 249 253 2567 2.61 2.65 270 275 280 285 280 296
Production 17,762 18,004 18,312 18,667 19,065 19499 18,962 20,451 20,963 21,494 22,042 22606

1/milled



Appendix Table 8. Indica Rice Supply and Utilization, in the Trade Liberalization Mode!

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
China
Carry-in Stocks (1,000 mt) 16,280 15,298 14,383 14,088 14,101 14,421 14,869 15,126 15,162 15,017 14,743 14,397
Production 94,663 94,488 94,634 95230 95,938 96,236 96,197 95910 95455 94,919 94,325 93,635
Net Exports (2,693) (3,660) (4,494) (4,496) (4,492) (4,627) (4,561) (4,589) (4.649) (4,649) (4,646) (4,595)
Consumption 98,348 99,064 99,423 99,713 100,109 100,416 100,501 100,463 100,249 99,842 99,317 98,622
Carry-out Stocks 15,298 14,383 14,088 14,101 14421 14,869 15126 15162 15,017 14,743 14,397 14,004
India ___
Carry-in Stocks 12,083 12,750 13,198 13,520 13,789 14,099 14,402 14,706 15,014 15320 15,626 15,933
Production 81,189 82,515 84,008 85694 87,283 88847 90,400 91912 93,419 94,922 96,413 97,891
Net Exports 1681 1880 2,178 2,585 2,837 3,091 3335 3539 3,749. 3,957 4,160 4,326
Consumption 78,841 80,187 81,509 82,830 84,146 85452 86,761 88,065 89,364 90,658 91,947 93,256
Carry-out Stocks 12,750 13,198 13,520 13,799 14,099 14,402 14,706 15,014 15320 15,626 15,933 16,241
Indonesia
Carry-in Stocks 2558 2288 2103 1976 1850 1752 1678 1625 1,596 1,583 1,584 1,595
Production 31,704 32,236 32,721 33,211 33,699 34,187 34,676 35165 35,655 36,147 36,640 37,135
Net Exports (962) (960) (B850) (776) (756) (755) (796)  (8B48)  (898) (954) (1,020) (1,112)
Consumption 32,936 33,382 33,699 34,112 34,653 35,017 35525 36,042 36,565 37,100 37,648 38,225
Carry-out Stocks 2288 2103 1976 1850 1,752 1678 1625 1596 1583 1,584 1595 1,617
Myanmar
Carry-in Stocks 757 953 1,067 1,138 1,183 1,214 1240 1,262 1286 1,310 1,336 1,364
Production 9650 9,475 9,420 9438 9507 9610 9,737 9,881 10,037 10,201 10,372 10,547
Net Exports 1245 1,061 958 911 901 916 950 998 1,055 1,119 1,188 1,260
Consumption 8210 8300 8390 8482 8575 8669 8764 8860 8958 9,056 9,156 9,257
Carry-out Stocks 953 1,067 1,138 1,183 1,214 1240 1262 1286 1310 1336 1,364 1,394
Philippines_
Carry-in Stocks 1679 1,746 1,762 1,767 1,779 1800 1825 1,855 1,885 1915 1,945 1974
Production 7,078 7,034 7074 7171 7,293 7423 755 7687 7815 7942 8066 8,188
Net Exports (84) (143) (145) (119) (75) (22) 30 80 127 170 208 240
Consumption 7,096 7161 7,214 7278 7347 7419 7497 7576 7,658 7742 7829 7920
Carry-out Stocks 1,746 1762 1,767 1,779 1800 1,825 1855 1885 1915 1945 1974 2,002
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Appendix Table 8. Indica Rice Supply and Utilization, In the Trade Liberalization Model

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 20068 2007
Thailand
Carry-in Stocks (1,000 mt) 852 8950 1,038 1,138 1226 1296 1348 1378 1391 1,387 1,367 1,331
Production 13,906 13,730 13,844 14,067 14,319 14577 14834 15085 15,332 15,576 15,819 16,059
Net Exports 5180 4,818 4,735 4,799 4916 5073 5271 5498 5763 6,066 6,421 6,807
Consumption 8618 8825 9,008 9,181 9334 9453 9533 9574 9573 9,530 9,434 9,304
Carry-out Stocks 850 1,038 1,138 1,226 129 1,348 1,378 1,391 1,387 1,367 1,331 1,279
United States
Carry-in Stocks 649 549 460 583 638 659 666 667 665 663 662 662
Production 5151 5713 6,009 6430 6,739 6,963 7,144 7290 7413 7522 7619 7694
Net Exports 2100 2542 2,533 2926 3170 3306 3,383 3,417 3421 3,413 3,388 3,335
Consumption 3,150 3,259 3,353 3,449 3547 3650 3760 3875 3,993 4,110 4,231 4,358
Carry-out Stocks 549 460 583 638 659 666 667 665 663 662 662 663
Vietnam
Carry-in Stocks 100 268 268 268 269 269 269 270 270 271 271 272
Production 17,762 18,004 18,312 18,667 19,065 19,499 19,962 20,451 20,963 21,494 22,042 22,606
Net Exports 3,380 3606 3,852 4,037 4220 4412 4585 4,767 4956 5,143 5320 5,482
Consumption 14,204 14,398 14,460 14,630 14,844 15086 15376 15684 16,006 16,351 16,721 17,123
Carry-out Stocks 268 268 268 269 269 269 270 270 271 271 272 273
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