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Analysis of Determining Factors for Power Size of a Tractor
B.G. Kim W, O Lee S Y Shin H.K Kim C.H Kang J. Y. Rhee

Abstract

When a farmer buys a tractor, the power size of a tractor is determined by various factors such as farm size, farmer’s
age, farming type, topographical area of farm. Relationships between tractor selection and these factors were found. Three
regression models were developed to analyze the relationship. Those models were an OLS-1 model (based on 567 samples
having tractors), an OLS-2 model, and a Tobit model (both based on the 1,941 samples).

Regression analysis results showed that farm size and farmer’s age affected selection of power size for all models at an
1% significance level. It was also shown that some farming types also had significant relationships with the tractor power
size. Upland cultivating farmers and livestock farmers had larger tractors than rice cultivating farmers, while orchard farmers
had smaller tractors. As for the topographical area, only middle area had significant difference with plain area. Farmers
who had a rice-transplanter or a combine had larger tractors than those who didn’t.

Keywords : Power size, Detemining factor, OLS (Ordinary Least Squares), Tobit, Regression
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Table 1 Determining factors for the selection of power size

. Name of .

Explanation variable Unit
Farm size f ha
Farmer’s age age year
Farming type
- Rice cultivation -
- Upland crop cultivation upl
- Orchard orch i
- Greenhouse grn
- Livestock lvst
Topographical area
- Mountainous area mount
- Middle area mid i
- Plain area -
Ownership of a power tiller pt -
Ownership of a walking-type rice-transplanter walkt -
Ownership of a riding-type rice-transplanter ridet
Ownership of a combine harvester comb -

Al R} ol oFA¥M g (quantitative
varlable)olf’i G, Ad, /A BRolR 58 A
H(qualititive Vanable)olﬂr. A= 7P (dummy vari-
able) S /\}%a}oq o] Agsh=t, SHATl 7PHFTt
EEE Qg APl® Al Folv ARE 2 5 &
AW 73%9} YA Fshd Hty T8, TR E
Ae WER s 4 1 wAEE 1EE Ae vpee
k1705 A88hd HciWooldridge, 2000). <, 7hH,= %
v SHHTY HFE T 750l e e Hee 2h
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T2 A FoA|E sty EFY o]9] 7|Ee] B
o BT S5YAo|lng 7t VR dRe) JPeE A8
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Table 2 Descriptive statistics of farm households

J. of Biosystems Eng. Vol. 34, No. 1.

S, HokA aAl F7HF 37.2%%) 55452 AUpd B F)
Folliz & A7) fle Ao® HERTE

. Qo159 e

saEe FesEd 9% F 20T APHE 2215
WA EdEle] BEEO] 9FE Fu eA okl of
509 WAS Ao Hetelr] S5l HHES 1R
A3 19 19 2ok 19 1aoliE dpriuel SaEe
FY5E 8] WAZ e, 018 443 Aine

T1RollA] Al o® A A3 o] o) F el ¥ A
A nleleA) 9l Ao 48 5 Slolth FETe] vel
¢} EdE]e] 285F 1 BAE vebd 18 1-bofA L o]
5 I et aHdM Ador TAR A9 o] &
o A4 e At o= Aos 48 o sl 5 d
ﬂ%oﬂ A EE O FHE X 2ol7t ole Ao

Z = 2O H(Fig, 1-c), AfEZE o}
X}Olﬂ o MAAowzE A A7t Hls FoE F4

e

N
N
\J
_1>l
O
ol
2,
[72]
&
=
1 K
g
1
falt]
g
Hm
iz
!
i,
b

—% 1 '_1

= E3A He H}S‘Jr ) AFASR)E ELEHE B
I YA 2 A ZEkek 23] OLS-2 E3o|

5 E@%Eiw HA8E 57 didos #48 2821 OLS-
1 289 0278981} t] =4 Uepsith -, Tobit B8

Item Number of farm households
Less than | ha 1~2 ha 2~3 ha 3~5 ha More than 5 ha
Farm size 465 466 216 184 160
(31.2) (31.3) (14.5) (12.3) (10.7)
Younger than 39 40~49 50~59 60~69 Older than 70
Farmer’s age 48 201 439 528 275 Total
(3.2) (13.5) (29.4) (35.4) (18.5) 1491
Rice cultivation Uplapd f:rop Orchard Greenhouse Livestock (100)
Farming type cultivation
916 342 135 57 41
(61.4%) (22.9) 9.DH (3.8) 2.8)
Topoeraphical area Mountainous area Middle area Plain area
POBrap 479(32.1) 458(30.7) 554(37.2)




E2EY FY-F AP IYS YXE= 29 BY
100
PN
\\
80 | ‘\\ . . .‘: ‘.
\ JERRA
AN Y REY
z Teor O\ wtiey
g ‘ g NG ST
Kz} k3 N .
8 I i < <
% % os ‘\:\‘
F =20 ¢ C NN N
0
60 0 30 60 90
(a) Farm size (b) Farmer’s age
100 100
. .
80 | : 80 | .
t . »
3
L : i L) i ;
» ] -
E 10 .§ 0 -
=20 | $ = 20
: . ¢
0 . . 0 .

Not own Own Not own Own

(e) Ownership of a power tiller (f) Owernership of a walking-type (g) Owemership of a riding-type

100 100
g0 L s . 80 | . : :
. R s :
Ze0 | § 1} : 260 | ’ ¢
! T
5 40 s 5 40
E ! : 8
Fooo ¢ HE : Fao by
P + — i} "
Rice Orchard * Livestock
Upland  Greenhouse Mountainous Middle Plain
(c) Farming type (d) Topographical area
100 100
. .
80 . : g0 | . :
s N .
.
5, 60 | ¢ ¢ E‘ 60 | ; :
@ @ L
:9. 0 é 40
g g
=20 - ¢ =20 - $
0 + & 0 > e
Not own Own Not own Own

(h) Ownership of a combine

rice-transplanter rice-transplanter harvester
Fig. 1 Scatter diagrams of factors to check the effect on the power size
Table 3 Results of coefficient estimations with OLS-1, OLS-2 and Tobit models
OLS-1 OLS-2 Tobit
Variable Estimated t-value Estimated t-value Estimated t-value Marginal
coefficient coefficient coefficient effect
5 0.885078 7.46%** 2.118803 15.66%** 3.313717 11.41%%* 1.03388
age -0.18111 -3.63%** -0.32738 -8.82%*# -0.89383 -9.36%++ -0.27887
upl 5.840608 4.25%%% 1.48882 1.59 3.418206 1.40 1.06648
orch -4.30198 -2.03%* -2.90388 -2.03%* -5.81114 -1.62 -1.81308
grn -5.41749 STk 6.627698 3.53%%% 20.47758 4.86%** 6.389005
lvst 2.310978 1.20 14.63739 6.81 %%+ 29.03985 6.35% % 9.060433
mount ‘\ -0.17254 -+ ’ -0.15 -0.63273 -0.72 -2.9216 -1.32 -0.91154
mid | -0.09208 -0.08 -147571 -1.72% -5.02071 2,30 -1.56646
pt ~= 0.864719 0.57 -0.86387 -0.83 -1.51134 -0.54 -0.47154
walkt -0.43257 -0.35 4311535 5.07%** 14.96561 6.81%%* 4.66927
ridet 2.527594 1.78* 8.947634 6.61%** 19.38997 6.38%** 6.049671
comt 2.747663 2.56%* 12.36768 10.3] 20.30219 7.92%%* 6.334283
Constant (/[5) 38.34005 10.96*** 24.11956 8.83 k¥ 31.34788 4.65%** 9.780539
B or log 0.2789 0.4872 .3;60'433
likelihood ’ ’ ) 0.312
*, ** and *** indicate significance at the 10%, 5% and 1% level, respectively.
OLS E3¥= 29 B39 APLE 27 $Td59 o 71 OLS-2 EHAME 3711 W47) Tobit Z¥ME 47}
2 Uehy7] wiie] OLS 83 AFES A nuals A wavh fo40] gl A0 vekdt) ma ASe 2
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