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SUMMARY

I. TITLE
Development of Driverless Auto Spray Car Driven by Battery-Motor
For a Greenhouse

1. OBJECTIVES AND NECESSITY

Spraying work in a green house was shown with some severe problems
these days, such as doing harms to the workers naked to agricultural
chemical who were operating with small size portable power sprayer or
mist sprayer in an airtight working condition and doing harms to the
health of the workers and the growth of crops because of the exhaust gas
from the internal engine of the power sprayer.

Moreover, decreasing of work efficiency and increasing of labor rate
shows also some severe problems with transporting of beared fruits from
horticulture, fruit-culture, and special cultivation which need a large
quantities of hands and boxes to hold in.

Motivated by the need for improving of labor producing rate, minimizing of
producing cost by labor cost saving, and finally, improving of competitive
power of horticultural facility crops, this report aims at developing of auto
spray car operated by battery and also of utility for the transportation means
suited for greenhouse.

1II. SCOPE OF THE STUDY

Year Contents Scopes of the study

Cultivation method and physical
property assessing of crops
Deciding of size, tread and wheel base
- Selection motor and battery by
power analysis

o Design of driverless
auto spray car
driven by
battery-motor

1st year o Development of - Assessing of current spray status
(1995-96) decision making and demand of farmhouses
model for developing| - Analysis of spray cost and input
of the auto spray for crops in greenhouses

and transport car Assessing of economical and technical efficiency




Year Contents Scopes of the study

- Manufacture of frame and cover

- Design and manufacture power
transmission system

- Manufacture of driving system

- Manufacture of steering system

- Design and manufacture of liquid
tank for attach/detachment

- Deciding of optimal spraying
pressure

- Design and manufacture of
spraying system

- Development and manufacture of
spray pipe

- Development of decision making
model at each developing steps

- Analysis of economical and
laborsaving effects at each
developing steps

o Manufacture of
driverless auto spray
car driven by
battery-motor

o Design and
manufacture of
spraying system

2nd year

0 Deciding of optimal
spraying system and
measuring of
managemental results

o Manufacture of - Design and manufacture of
container system and attach/detachable container system
guiding pipe - Manufacture of guiding pipe

0 Development and - Development and manufacture of

manufacture of auto| auto drive and control system
drive, spraying and| - Development and manufacture of

control system auto spraying and control system
- Test of straight away drive,
O Test of performance curvilinear drive, and working
efficiency
0 Analysis of - Analysis of economical and
economical results laborsaving effects of auto spray car

IV. RESULT AND APPLICATIONS
The results of this study were summarized as follows ;

1) The frame size of driverless auto sprayer is decided as 1,150mm total
length, 400mm total width which was manufactured as small as
possible, 680mm total height, 280mm wheel distance, and 760mm axis

distance, and spray nozzles are manufactured in horizontal and vertical
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2)

controllable system for the proper spraying according to the height of
cultivating for each crops.

The final selected countermeasure of this system decided by the AH.P.
decision making model is countermeasure mechanism at each step and

each part for the greatest investment efficiency, and, that is, consists of

type of drive: fixed route type

system of drive mechanism: wheel type

system of spraying: liquid chemical tank(attachable/detachable type)
loaded type

system of spraying nozzle: horizontal, vertical spraying type.

3)

4)

5)

6)

7

8)

and selected the system of equation. X +Xu® + Xm® + Xi® + Xy
Spraying nozzle can be used for the multi-purpose of horizontal and
vertical spraying.
Spraying nozzle was manufactured in one touch type, attach/detachable
mechanism for the easy-handling in spraying and in moving of
driverless auto-sprayer.
Spraying efficiency of the developed auto sprayer showed 28a(2900m’)
per hour.
Development of the driverless auto-spray and the transport car resulted
in 27 % labor saving effect, 38% labor-pain saving of the worker in
Calorie consumption,
Development of the driverless auto-spray and the transport car resulted
in the possibility of 106~15.3% labor input saving and the expected
effect of 289,600~418,400 won(¥) production cost saving per 10a(1000
m') in tomato cultivating horizontal farmhouses.
Development of the driverless auto-spray and the transport car resulted

in the possibility of 9.4~135% labor input saving and the expected
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effect of 272,800~390,400 won(¥) production cost saving per 10a(1000
m') in cucumber cultivating horizontal farmhouses.

9) Development of the driverless auto-spray and the transport car resulted
in the possibility of 7.2~10.8% labor input saving and the expected
effect of 193,200~291,200 won(%¥) production cost saving per 10a(1000
m') in melon cultivating horizontal farmhouses.

10) Development of the driverless auto-spray and the transport car resulted
in about 3.7 times exceeding in work efficiency and 73% cost saving
in economical aspects compared with the conventional type

11) Driverless auto-sprayer was assessed supplying multi-convenience in
spraying and other works by the auto driving and spraying control
system,

12) 80 £ capacity of liquid chemical tank was suitable for a greenhouse of

200 pyong(660m') size which were widely spreaded in the farmhouses.

The plan of utilizing of this study are as follows :

1) General effects by this study are shown as protecting the workers and
crops from the harmful agricultural chemical and the exhaust gas at
the time of spraying work in the greenhouses, as well as improving
labor productivity by the mechanization and driverless system of
transportation work and cultivating management work.

2) We supply the farmhouses with the driverless auto spray car developed
by this study.

3) We transfer the technology of developing of the driverless auto spray

car to some industries.
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Ra = (W/g + m) - a(kg) (4)
A7l A m: AR BPAYE A Z(ke)
a : 7FE (")
g THENEE)
Aol FARE BALGITEZFmMS Yo Fomz AHFG £+ gt
upebd FPAE(Rr)S FECEAYH T1AEY, TRAY, JMEAYY Fe
2A 2((5)3F Zo] AN ¥ + Uk

Ri = Rr + Ra + Rg + Ra (kg) (5)
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SHAA dA & 5 ez AMAAN ARFE7 B AE7) dA4E A%
TS AAU ¥R Bt loerg FEFT0) F7t 3 (o) A=
szt 2 ERzuidn agA e o ag s FFESHE de Aol
4 olth o] ¥4 dHE PENH AAT I Fd AT UA=EF W70
71oksta, AE7IHFA &0 €012 7heAdel Auke Aot (¥ (DY
A2 H2Ed (PN olHe Boy 71eAoF o gdol s ¥ (o)
AL Ziedeoz AF3 A A

ool = ALHE nHlug A & ATl AYstuz ste YA

Edxvdz 25227 12, Zledez A A ©FAS s

]
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th R MBA%EY tolojaBoz EASA 1YU3-63 2k

- - TV T "”‘ 4 N :
i 4 \\__’ \__. - 2 _/’ ! o :. \/: “ I

| L Oy i w2
\ ) \\/___/ I V_ - __\v) i
Batlery Controller Yotor hee! :

AAel £ Hasar) o
oz MAs 1Y3-TMS} 2ol REET REZol Nmate £ A}
o Fzol WWNAE AFshed APeti LEY Amet: Feo dvH ¥8
ol 47t smesle AAsd AU o FREL FEAEE s
olgAGeM e T BEE ALgat: WAl He Tz Busn
Aol A@ete] o)zt folarh B AFH FEEES Mwslold o

AYFEA Fu Aol el FEFLE FEE AL LI HAUA

et 2SN FARAYT FERE, FARAPIE] 43 92 g ol
ey Ade) g HxsuM FEAREAL AN s AR
o] 2ol glof

G X

<AHPI-7> FEHIGAESE
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4. gdelv FAN2Y AA
293-8o A Algrlel EHolY FARAS We AU Yehhch
£ 9 ug ewg dd YARYS oA 9 dolk otAWAE shAle

ZHolUE "HASES Alztstal ARy BEA ojfo o3 a3t o] &

R

Ag gdEd & A stk £ o] ZHolY & Al2de AVE FR

2

of we} A Az + Ao

<aY3-8> Az ZHelY "@AAA

5. a3 2 Ay
AAe 21Y3-991M et o] SUS40S F

of

oz 7gste A2z shgon
gt AR F o)

i

2aQ) shyel AN AL HAshe] RS
= 758 9daE PAsn Aot JARAPE o fApAPE TE
2E, $ole 2EEW2E GADY(2Y3-9 Q1Y @F) £ zaldel

4293 PRE BAZ ANEsH G ¥ WAANFozPH wdY, 7F

o
1

RE, GARAIZH, SHULEE uuelL HANclE ARYA fol o4
tARAE GAstd YAHD, SWAlE FARAL FelNs LI o)

ol

o
{u

UE HASGEE Aot (2d3-9 otellagd it x) =g Y5 YA
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Gevte} FnF 3ME FAE

<2¥3-9> g

A28 FARAGZA HA - AF
1. 2 ofeleda A, Az

aebal oroleda = ¥Y3-1004 9 2ol Yoz HASHA
GdAeaE FEAFIT ¥ ZHUE HAldx a
22 780mm, A% 330mm, ¥ il 350mm= & f3o] 80¢ 2 slPon BHa
o] AdHole FHTE SRAE =HJIZAE HAEIYD Fdd o3 R
H215 sl 2dUA~F o2 Ao

£k o] ckeligfzmol AvjE 8o we 2A AR = Yot

<1Y3-10>  otdElz
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2. BAMEA AA, A7

RATAPGAZA FARAHE TFE ZES FARAPTE 2Y3-110)
YehAth FAZAEEZE Qo] F(EAoln g3rirt Rad wAPZ A
FABL GAnas AFen $5BL PAYe) st yobe 4TI
ol FFFE 574750 /hr, 2AIGE S Ao 18kg/ard] W WHIA xR
T At EF FFFLY oHA7]E 100mesh wire screenS A T Ao

20crol L F o] 1.25kgelth BAIHEZ THE TEE 24V, 04kW £39 DC

<a¥3-11> GHARAHZ
.FH K AELE 22D oy S A, A

ool o PN HAY & A sAos MU F2Y ALy % 2
ZARA 2ol o8] 2ol 1000mmE AT £Y RRHe

a
2HES ol g +%, $4 252 ¥ 5 UALS dAUEE ALslo
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=9 UALESH <8 £ UK HXLO2AN 2o Fe AEBL
=Fo] AEHANM FAS HEEHD, 2] E AEL 1FoN FHLE
7t Hes 230 ddd AEd AHAAHoZ ol&¥ F Jr TR A
L ARt e XX 1adx AW e Ay 2 B4 24}
A Ao o3 HEHEY F$3400mm, YZAES] 3 $1,700mmz 3
o 71l AHEE REE AYLTIA EEF0) 90° JHdn ALE A

dHogA Aol AR Eole A o AWM FHAEAPE T ¢ A

EEE 25987 WY SA4EZo] YE =522 A EAMZ 2H-o] sy

He
—a
©
it

o] 15~25kg/crt @ AF £FFL 8~104/mint}. =EUAHL xS

TG
b o .
.

<1Y3-12> 273

_49_



¥ Aoy ZA AA, Az
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!

N

—

A3A 72

JEbd RAolth adelAeh o)

=
£

TFEANENZE

B A 7] ¢

1

2Y3-13e £

22 % ON/OFF =#lojdj

ahof
g

57 o] &

BE

ol 44 28F (BA)S

ol (8 F 30A)

°
L

TE

T g

H o]

Ao

shAl Ao},

%j
137} o]l &

o} ol

g5

o] A&

bt

]

=2
=

A

-
L

(control relay)

b

X

o

AR

=
b )

A

FAVE - 4,

[e]
+,

z .

ek £ ao] B = (remote-control

o2
AR

3t

shel A%t

o] &

=
=

ol 15} &8 ellol(3A) T2

Z]
1o

4

board) AAHE+=

~ v h
¥ o ool m
s . :
L [P LN .
i ¥ , .
5 : n
Ize 1.
gz U
B
o
Twmanw
HTROES W
& T LY
o "
o e o W W
%Tnz = 5 .IS(.AEI e
o = ¥ o
& =
T g .TGQz
‘P‘&IVI .
o
B
o
{Zw
Go
o
NE
Fe
e
B
q% .
o
o
@
« tweu ——
ol
R S R ® S
— ©—F
z
.

£ TAAEE

bA 719]

|=)
7.9
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aOd3-14e T8 2 4 HBZ AFY) FEIARE AAF RS AL AMAo)
ot 2ol et Zo] Haol(N&F 30A)E 5 olgdUen FYFFREHE
2912 ON/OFF zlojoll o3 & - 93 stAHT oo o& - &L
stAED dXogzRE AAAI F19, FAA]L AW, AN A2

“

&, ulEAZ F2 2, BA At ok BAEEZE TEAES Hojd

ad3-155 Aol Zol(control relay)E A3t 312& L& Aol
oJRAE 1YP3-149 F3y % JAHE HEr) FTEFI2E dAstA A5 AFA
o] Qic}.

<a2Y3-15> o)
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2¥3-162 FAdalo] B = (remote-control board)E A &3k AL HL Atzlo]
o agolMg o) Aol e FAHol 13N 28F HHlBA) THE o
€3td Aztetgt o)A B BE A5l o3 A3 E AGHUE T3 FAls
o FYPFFTRE G FAPE, AHAFR T 715 & Adse %L I
8% AFeA v g8 ES 284 PYol2 Eorste AFE Adsio 2E

dellojzg s AA AA AP dBEE FYste S o

<IY3-16> AgrR=

293-17& AF A g 2(current-control box)& A A A& AL A1zl
o ool AM g Zo] 2YE HL ofA IME o] &F HUY(AV WA)SZFH
o2t 90A9 HAFE A 19dAME 12A. AR 2dolA = 24A9 HFZE
APANAM ZHE FFéd AE . 1408 £ 8 Aojse &L 34,

<aAY3-17> AF Ao w2
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1E3-182 FARAE AT FAEA HEHUSE A4 Bnen

A BTl HF&Eol E&FH FAld FARAss AFoz Fy U

<21¥Y3-18> (A=A

A4d A ZRG AdLgE FARA R 29719 A

B oAzge oo 938 JAe FARESE HARZ2A TN
Agsn dE 52 AANRG AA5gol A FHES A, £
F7lel BE2A 4FAM ALHD A= RAEe AR RARI T
g8 & UAA AAH Yoy B AFAME TAYA BY ofys,
enAYOlE o] 8¥ & At B2H Arlz AANYG. AVFA A

rir

stolzle] 22WU4e AARS FAAYG olstrt AW PR LAES
Az, FhE HEANC sl Augol £AM FAO FA, EFE RA}
2 s T3 obAsy AN s WA e £t FAS

A otz Wertd FEGo) eAEF Utk AA7Ie EFE 2d™ 3-199
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Al e 2 YEeplidey, Ade ¥3-13 2o

<2Y3-19> A3 mg

<E3-1> AE719 A

3 2 @ 9 A 2
{q‘ Zc}- mm 1150
5‘“ ;‘(i % mm 430
71 A x an 470(2k 4 5§ 23] o))
z 2 kg 150
_ _ 4,58 eholo]
943 | FYe o) % 8 % 4]
. 12V - 90Ah(271)
_ =3 Za g 24V, 0.4kN17H)
A7gA | A7) BR824V, 0.75kH170)
Aot A AEQ FoAs 2AF Aol
. =734 9, 73 g%
& % Fadas HA 025 H1 05
45 ke 100~ 150
A 5 25 ¢ /min 5~6
LR kg/cut Hd18
19FAFYNL|  hr 5~6
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Haz AMHHOS stdej7ta AUl % 2t

NEX-LRCENE

AMAE FHA FPPJ5 A ¥
ARG T BANE g3 LMY FYNFL FsAS 13

4-1, 1¥4-2, 284-32 AEAEA ZE5S HS ANE verd

N9
_0’
)
B

4-12 A FHEEE Yeld Aot H4-10lA e 2ol HA1GA Y FP&
T 025%, ARA2GAY FHEHEE 0497%, FAIGA Y FYPEHEE 0.26,
FR2gA e FHETE051%E UHEtR AP E ztz 53 wEsa P A

& 7% Aol

“- . 3 -
T T i
| ; r [ )
b L i
b o -
9 - TA

T A e
RSN

<IY4-1> 5 HAZIY ASAE RE (FHEAAD
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<2Y4-2> FQ

<2Y4-3> 2 Walzle] AsAY 2F (A F° YEAIA]
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<E4-1> FAHAZIY AR FYPEE

F 8 AA1g A2 FAIS FR2%
&5 (M%) 0.25 0.49 0.26 0.51

AR T MAlr|E olgse] SAoMe M3AsEL WskY ANE E
4-201 JERRQT EolMeh 2ol AN HIHEEE 022%, AH2WA]
of MEEEE04T%, FAITAY MHEEE023%, FU2WAY HHSEE
04972 UEh} AAFYA Bk £E7 i =P S F Ak ot 79
FE e FEFoIZ AN PEo| I vtEAF F/HAY

) B Aoz Az AYL 24zt 53 W WRAE T Aol

<E4-2> FAHAT e HIF P&

T ¥ AR SRb! FAIg % 72¢
£ (%) 0.22 0.47 0.23 0.49

Azg 2ol wAylE BREe £3 2 FAMHANN HEXYS T &
52 4 ARsgenz 2Rde £HAM FAYHAA AWLFo) HE
Aol Rtk Y44k BRBol YHLEL 7] AY FHFHAM s

=)
e
2 @ %9 £H4HE ¥ 2FS AL AWL UEd ot ERAL

%
FRYUE s HEAAS @ A9 24 BERAA Ay HHE @ o
2Ego] 24 o] $UA Mo FEsolT GUWE Qo) HAuE 29

g FHso fratolZo M3l ARAAYAM Hdo] FFH EFAE 3

HAA7le 98 ZE7 A5Hol BR#o] $2o Hu A8 Bur Aol
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P ECIEEE

o] #YFefoll M F2def2 5

[

A oAl AR RE7E G3A

19}

Lo
[
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o=

A44d z4

Z3E E4-30) YErdo Bl

ks

& FA

Lo
Q

WAl7)e) 2l

b

e

]

jA ofdl EAEEE TEA
olgsted A=3A

e

)

o

=
-

Al

£ Jehhnh

A

53 wE AgE A3 g7

2 (a/h)

A

NG E

29.6

2( ¢ /m)

TR

59t (kgy/an)

18

=]
U

RS

AAIRH0257%) 0.2 g3

THET S
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As5& AldAolE 2714l FAURA
HEte] ALH, AR X HYSS E—ﬁ

A1 AE8H FAWA 9@ ukAxdl )
JAlAA 27

e
o
L)
r {J

17129 sl gAdHs SR TG 2 2R
7 AN EH 2AAG

D EEFE W 0 43999 AMAEtE MERA 2D HEAA 24}

shich.

) A g AMED AN, ALY 2 s

3) AT MR
AL WF 41242 deht $EAGe 1T FFARY HART 2 7
oz zAHYG. E@ olTd k-2 ¥V FIBFLE FF H08YoE
N AZHEET 2 Aoz deun A @4 47 AFUSE 4490z
zAHPon, FEYsAss 123302 Yehn UTHES-1). 8 ZAHY

4o BA4Ee FF 2 nFo] WA 893%E AHm YUtk

AN

<E5-1> ZA9F dukAbg

T 2 &% Hag | Hdig | 37 || F s W g
7t 7t (%)
A& (A 56 | 3200 | 5400 | 412 | |2 =| ¢ 10.7
7 %9 T+ R.(H) 56 | 450.00 { 11,200 | 4,508
7t (3F) 56 3.0 9.0 4.4 F Z| 2 375
g sl Q) 56 3.0 280 | 123
et A 5| 56 | 10 | 50 | 14 [|FF] P | 518
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4. gAGe By Ay
D) a9 o] oF 1 0§ Fdi4, 0 9 A4
2) THOERF 1 0 54, 0 84
3) ZEUAS] 27 10 54, 095 - A
ol el BHIBEF F¥oM HFFFES AldErirt olg3te FAFuE dF
E FUE Y- 2FHE o83t o, e Fud - F5Y -3 -4
gh4] BA 7S AHEEt Ao

o, wedlegba] FAEA 2 SRR A g FAF

713 FAEA R v Jlesigo] ojFojd Fe Ao FIA¥ES
zA8t o BA A FYSATE w717 A9 911%E dEun
7Y FATE F7he 91%° EFHAMAG(E5-2) E£F, b2 2 LAY Fo]
E AFoE FUARAZIE TYE dFol AdE Frhe AAY 67.9%F2 2AL

5 Ao (E5-3)

<ES-2> drdj2}zha] F8A7] ldA] Fae] 7#deld

T+ B 8 s 8] £(%)

A o 51 91.1

A o 5 9.1
<HES-3> tA 52 HAu &l & AL FHe FUAF

TR +H 7% vl (%)

A o 38 679

7 = 18 32.1
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G F2 v 874G

1) QA Fag AN (FEE )

2) Q4 A AYBAM FAH =59 1T A2E F Y B2 A
FuAE (=5 BAY)

3) FAFUEH =FFUFE FA RE & e BAH A HEALAAA)

4) 3% 2 716t AAY AP HTIH AIE GHVE G

5 A, Yi4gol & T2 #R

g FAE FHOE @ AMFY FUSY Fo 8YAFL Lokad,

2. gl 7h4] FAMA 2 FutA 2o FUATEARY

7t BLEE Y

A AdDs 59 2 stdlgstd FadA 2 S 2g £84F
AAQ7be g HERES Al 2 Zeld. ok e Frleol nutuE b4
FAgA 2 ewtala" AE BAME 9439 Ling 71€Z 5o &% Portfolio
Z¥(Lin 1991)& A

71E9 =FEEZEAY B AGBITAZE IA LAt AdAE
FHAS 71HAYimE 3

Yim = Im(E) + eim , =100)

A7l M Ex AANEZNA, ANLATA So| AAY WEE dehis A

otk EW eme WA AUAFERY JE ol A AU
¢ (9 AdsAe] Ruleishy TAA R wAlsgY 58 oA

_61_



ARSI O F99 BEME Z1dAYil)E d&9 A9 2ol ¥

AEH, 259 BAS tge] A@)F ol ZAY W AHAE FA9F
MAE £ W= Yeid & Ao

Yio = Io(E) + €i0, 2(2)

Vi = Vio(E, Zj), 21(3)

A7l ot WHl2iTHA TAWA R SwbALY Fgol g AR

T8 U U9 Zie F9F AU 54 HdEE BAEG.

Yi = (1-1i)Im(E) + eim) + rillo(E) + eiol]
=[Im(E) + eim] *+ ri[D(E) + eio - €iml, 21(4)
Vi = (r)? Viol(E, Zi) = Clni, E, Zy), 2](5)

A4l DE) € Io(E)-ImE) olth. 4 (5ol ri7b 0ol EAHV;)o]
00]7] @& C(O, E, 2)& 09 #&& 73t
MER3 95T M58 (expected utility) S BA3e RE FHo= 3n
Row, ol ZIHELS 259 7|dAY £49 5z /MR ol
Zo] 7tAsE WA MEANAEGE T YAEES REt REe o9&
A ()3 o] v £ U
Max Ui = Y; - Cry, E, ZD) 21(6)

2eF riZk 0<ri<1 °|9¥, = [Im(E)+eiml+ri[D(E)+eio-€i,ml]-C(ri, E, Zi).
Ao FABAML #Ao dig 1} ezAY 2AFEERAS G5 AMNFH
4@z #=2 5+ U

aU;
= [D(E) + eio - €im] - Ci(ri", E, Z) = 0, 217

ar;i
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2°U;

= - Culri", E, Z) <0, A1(8)

1 2otel [D(E)+eio-eiml>Ci(0, E, Z), Bt sty FUAYAANLE 58

D = 21(9)
0 wekol [D(E)+eio-eiml<Ci(0, E, Z), 71& 71& £

Aol A9l A iMA FHIHEEEY Arles &3 (Di=l) #EREPY
o] W Fo £8n ol thgol A(10)lA g Zo] AAAH WFE(E)FH MU
EQWE(Z)ol o7 K& B (probability function)2 A€ + Ut
P; = Pr(Di=1) = Pr[D(E) + eio - €im > Ci(0, E, Zy)]
= Pr[D(E) - Ci(0, E, Z)) > eim — €iol

PriD(E) - Ci1(0, E, Zi) > el 21(10)
71 A Pr()e Ed5-E YEIUY, eiT eim - €io °lTH

TFHESNS A8 g+ DE)Y A1x BRI Ci(0, E, Z)Y HBLREE
7zt oS3 2ol HILOR JHAEY,
D(E) = a1 E, 21(11)

Ci(0,E, Z) = Bo+ B1E+ 827, 2]1(12)
P = PI‘(DFI) = Pr[alE - Bo - BlE - BzZi > ei]

= Prl(a1-B1)E - Bo - B2Zi > eil

= Flr1E - 70 - 72Zi) 21(13)
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HUADAM 71 = (@1-81), y0= Bo, 72 = B2 2R F[IE & o s
Y1E - 70 -72Zi M9 REE{H B (cumulative distribution function)e]
4. 2 F[] &+ HHE AZsEd e v A (nonlinear)?) Probit 28,
ZA =€ (logistic) FTFHHZ 7t Logit B8 52 ol &3 Aol 48

3ttt (Amemiya 1981, Maddala 1983).

G EE kY PAuA R LM Aol Rifol BY HBAN HI
=53 2 HUIBAS AP A2e A21% F80 9 A% Yol ojug
AR NG SHRFE g8 L WS bl BEHHS Astd @
9 H13)E olgTh  BAY HE AAM A7E FEAF] UATHDED
S ‘UThDRO’Z Relotel T3 2e Mg BN MUY 5 AT

P; = Pi(D;=1)
= Flao+a;Zi;], 2(14)
= FlaotaiZiy + axZiz + asZiz + asZia) 21(15)

A1 Zne BEF AB(AGE), ZIF FH(ENEDU), FAA
(NUM), A4t 2(FAC), N4 ZH(CARE)S YEetd
ATe 3L HeF3-e AP HMIRF, Probit 2%, Logit 28 Fol o

€€ & U4

o NMGEFY GAMEe] AFEH A3

NEGEFY HEEE AGETEt 297 Aol e A e ¥
1 o NH9F FE7 23 Aol Fe4E HUE FTsAE 477
AEACZ AFHR UAth BIFEE 10% #4500 FALA 2 gy
29 £452E 9045 el BAE noln U

Mot AldGEe] A FARA % eRA2YY Fo7t iAo P,



FRob as, R&SFE0 22 ASAM $HHoZ YeuA 8 A,
<E5-4> ANHIFEEF S M3 RN 23

Variable Estimate Chisquare Pr>Chi
INTERCPT -17.022576 2.389382 0.1222
FAC(AAHTR) 0.0883109 7.768845 0.35
AGE(33) 0.35388219 6.548611 0.0196
EDU(X &5 &) 0.44832337 4.665206 0.0913
CARE(XN 273 4) 0.1332557 0.735127 0.3994
NUM(F AL 0.0321563 0.321741 0.5219

n = 56 Log Likelihood for NORMAL -25.942016196, x* = 47.2

3. A8%4% BANE 2 FYL B

<HS-5> AARE wAH g 2 FUsA B4 (71€ 94 1712/10a)
7o Ao - - T T B
A& A $A(CC)| 2683.3] 4705 |1,3655 | 9832 | 1,1264 | 1,064.7
2 - YAlkg) 15 06 26 09 3.4 2.1
i& A Al FAICC)| 24144 | 7837 | 1,237.9 | 7034 | 7784 | 16588
—‘;: E - Al (kg) 1.2 23 0.2 0.4 0.9 0.9
3;1 AzA FACC)] 650 | 746 | 663 | 1131 | 2584 57.8
2 gAkg) | 01 0.1 - - - 0.1
71k 5 okkg) | 102 2.3 1.7 0.2 29 53.4
= EFUF(ME AIzhf 318 11.1 25.7 15.1 22.8 24.1
Fx%8% "3 %) | 51 3.2 39 39 4.7 44
uh A H) 8- () 125937 16,598 | 51,470 | 52,148 | 64,879 | 67,528
B;fﬂf] 'i_ési %) 2.7 1.6 1.8 25 4.7 25
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7k A4 o]
- TAHFYFE AFA HA 26833CCH ATA HA 24144CC, A x|
FAE 650CCE £4.
- =2FFUAL 318ATLR F EHAAM 51%E A3,
- A8 125937428 A E8]F HANFE 27% s 2.
= -
- THEUFLE AFA 54 4705CCY AFA FA 783.7CC, MzA #
Ae 7146CCE 4.
- 2FFYAN] 111X L2 F =5HoA 32%E A
- WAu£e 1659892 AU F FANF L 16% 9.
. Al F
- FHRUFL AFA FA4 1,3655CCH HFA FA 1,2379CC, A xA
#FAE 663CCE F4.
- X2 EQAZto] 257X 2 F nSdHolA 39%E A
- SAE R & 51470902 Agu]F LA FL 1.8%0 T
g. Al

- TAFEAFS AFA FA 9832CCH 4T A #Al 7034CC, AzA fF

N

SE

AE 113.1CCE 54
- =E5AIEe] 1514322 F =5H0AN 39%E A,
- BAB L& 52148902 AGulF LA F L 25%0 P
vh. A] A 39
- FgEdeEe A §A 1,1264CCH HFA HaA 7784CC, A XA
FAE 2584CCE 5.
- =55 Aol 228X 02 F :FEHAAM 47%2 A

- BAN S L 64879922 FPuF WAHF L 47%0 HF.
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v N ErE

- FYFUYFL AF5A fAl 1,0647CC AFA Al 1,6588CC, AEA
FAT 57.8CCE 4.
- EFEQAZI0] 2414082 F xF AN 44%S A
- AN 8L 675289082 FulF LAUFE 25%0 .
4. M271&9 718 R AAH 284 =4 24
7b. wrdlE] 7] FAgA 2 A Adge] JleH BEA
DAE FAZEE A A% 71ed 24
<E5-6> 71E WAZ|TE A% € A 258
. o |az amzemo|aa 2aw(em| 25
+ % zagy CA) (B) (¢/2)
(B/A)
150% 15 8 5.3
150-A% 15 8 5.3
deE T
1208 1.2 6 5
120-A4 1.2 6 5
SS-150 AF 2 6.5 3.25
SS-150 F 2 65 3.25
of] 2-of &~
KRC-20 4 11 2.75
xa
HT 43% 3 6 2
HT 478 4 10 25
& Fis 2.26 75 3.81

- 71EgA7EE 958 ZHdMY 28 S

B 381(¢/ €)oot
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- 1 ?65
Aol &R Hriy.
&, gz2le] AR E FAE

SS-150F Rdo] Za

2) AAdEg H AdAAA

AEF7] 150-A8o) A} AELHANN HUHez s|&x &

2] 7hA] FAwAl ¥ SwA2dg #ygwdn wasd g8 2
<ES-7> WA BldA ¥ guA2Re JeF 584 (A4 EvE)
19F AYE 8 2 B
TE R agm |am| TR 2] aam |am
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