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The Effects of Agricultural Training on
the Economic Performance of Returning
Farmers: A Propensity Score Matching
Analysis Using Logit and GBM

Noh Eun-Jun®, Heo Jeonghoi™
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Abstract

This study examines the effect of agricultural training on the economic performance of returning
farmers in South Korea using Propensity Score Matching(PSM). The analysis is based on data from
the 2024 Survey of Returning Farmers and Rural Migrants conducted in Changnyeong—-gun and
Gokseong—gun, which include 471 returning farmers. To mitigate selection bias arising from
self-selection into agricultural training, propensity scores were estimated using both logistic
regression(Logit) and a machine learning—based Gradient Boosting Machine(GBM). Outcome
variables include subjective changes in economic living conditions, monthly household income after
returning to farming, and changes in household income before and after returning to farming. The
results indicate that agricultural training had no statistically significant effect on subjective
evaluations of economic living conditions. However, it consistently showed positive treatment
effects on average monthly household income after returning to farming and on changes in
household income before and after returning to farming, despite variation in statistical significance
across model specifications. These findings suggest that agricultural training positively impacts the
income of returning farmers, highlighting the need for policies that expand opportunities to
participate in agricultural training programs.

* Master’s Student, Department of Agricultural Economics, Gyeongsang National University. e-mail: nnojoon@naver.com
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D ZAFREE, AsASHE3] e wd 24 4 718, AHRA R0
7

o =
= O,
3 A ol % AATAE(AFY) WSS AP WSZ MBI 5, A

ﬁ[ﬂ
oE
N
oflt

b
<t
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o
&
o
_?L
38
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5 4y el A ol
A ol 7HEAE 0.
0 2449] 7719 A9 Ao
ghe gel Folstol Mg
fole A fA=t
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)
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i ol

=

2 AR, 7IEAE2HA, 5}

olF FHFAE -

TR 22,5000, 7HFA5E 6007 99 ghg oISkt
TT9] 271°0&
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9% Wt glglov e B4 Auko] W EA
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(%)

o Treated Control
= Mean Std.Dev. Mean Std.Dev.
A FAE 0.406 0.492 0.464 0.500
g= - 0.361 0.482 0.292 0.456
FH ) 0.189 0.393 0.192 0.395
718 0.044 0.207 0.052 0.221
A2 (1) 6,588.9 6,218.4 4,719.9 4,996.0
5 7T95A%Y 0.400 0.491 0.433 0.496
A& Ak 0.444 0.498 0.412 0.493
kil 7)et 0.156 0.363 0.155 0.362
e U TUE 0.317 0.466 0.265 0.442
;% a4 o B2 0.072 0.260 0.058 0.235
595 o g2 0.611 0.489 0.677 0.468
ZAABE I W3 A2 (5%) 2.822 0.741 2.753 0.766
A5 o]F 7HAS(E 4/9) 293.056 185.641 235.052 152.818
As A 745 KR 9/9Y) -101.667 182.541 -132.302 166.209

Az F7HE o8 A MDIS(2024), Fs ASHEH2ANFAT, D).

FE & ol H(Treated) ¥ HIZAHH(Control)2] Wi A S5 Bt A= (B 2)9 2
o} ¥ A3, I8 o] ARE Ao F9 FHFY oA T ok 7]l §-9J3t Zpolrt &
Aote A0 Z Yerdth qEd o g WS Fojehe] Pt A2 57,5412 vFtoly
oF 34 Wotom, HEst 2 wS ojddto] thE o4 48.3%, = oI5t 12.8% = HIZo] ko] of
Z ol 32.3%, BF oI5t 27.5%°] Hls W& F=5E0] T w2 A0 2 UETh Bt FetE A F
o] Fto] 6,588.9nf, Bl TS 4,719.9nf 2 oF 1,869m' T & HAOZ LUERITE.

E3 H o]l F G THASS Foj o] 2035 Y0 & HIRol Pk (2355 Y)E Tt =3k,
T o (1019F  7ra)o] By e (1329 A Za)E ot ZHA] Lrek
AA] o Y H(2.827)0] HIFAHHQ2.75%) Hrt &% =34t

ol2fgh wjA M Hetk 7k Aol & FHIE Fuu5| ATE s A6l7]|= o Hrh. WK o] o =)
o] AY, FEtE, A5 8 & 5 A B4 wet AHH 7 A E 7Hsdo] o HE o] &
Shotal Jeuso HAaHNE By APHor 4517] o JFHSH(Propensity Score

Matching: PSM)& &85}t

e
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(#H=)

22 Estimate std.err. z-stat. Pr(|zl)

R ant 0.041 0.019 2.176 0.030™*

QAR E) 7tAS AR -0.468 0.323 -1.451 0.147

(712 71€h R -0.198 0.323 -0.612 0.540

AETA ThEIE 0.219 0.239 0.918 0.358
O sd25 N o

o we) TUrd H B 0.406 0.422 0.962 0.336

Log-likelihood = -289.8322, LR x*= 46.8733,(Prob) x* = 0.000221), Pseudo R* = 0.0748, No. of obs. = 471

Zop e e v 27k 19, 5%, 10%01H SAHOZ Go1ghe LER.
A Az A,

GBM 13y 4 23t =& 3% A4 2% (Relative Importance)= (E 4)°F 7t} W
S FAEE 25 599 SFASAY A B0 GoF HaHe, ol A A BARTE HgH0
2 UehiAE S, AeFES 324 o)A ol M4t 43 SR@ LS Fol) 2o A4

oz A 719R AP oz Hojgr
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(A SP7A 2SS A%, &9 41 A M50 v F2=E 88.9%0] ol ol A A

T USHAl e a4 M-S0l GBM RYo|AM = o3| HE A

7 AHA R WAL, UMz des A vjnje F8 5 YERT

H 4. GBM 29| He 52k 4 At

=2 Ha- 3 =2 (%) =2 Ha- =25 (%)
1 R 34.64 10 At AR 0.63
2 g 26.20 11 7HASAE 0.59
3 sty &9 oJst 17.50 12 20224 0.47
4 Ay 10.57 13 Y 98 0.41
5 =YIAD 2.22 14 44 0.38
6 AF2E 2.10 15 59 £9o] H B& 0.36
7 TEHAR 1.60 16 B 0.19
8 A 4L 1.14 17 bl se 0.19
9 158w £ 0.83 18 20219 0.00

A Az A,
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4.2. #38 ZH™(Balancing Test) Z3}

/Ké oc}:X—]

i3 (Propensity Score Matching) °1%, @& YA A H )T} v HHE

AW 719 FUF LE7} GOl SN AEAE
& Sgstech £ AT M A% Y 7 TUFY] FYH YES BAHOR Aeksy] 919

|

o 2ol (Standardized Mean Di

o 7t Bt B HE9] Aol BEHUAR Lol ARERt R0 R, BAAF 0= S A 31| ATigho]
0.1 ojgtold FWgko] #9 Ael7F 5 g A0 2 wstch(Austin, 2009).
H5 dE-E S WY 23 Hu: BESIHAXI0]
A o 01E S(Logit) 0f%! Z(GBM)
caliper=0.1 | caliper = 0.3 | caliper =0.1 | caliper =0.3
AL 0.6160 0.0185 0.0810 0.0154 0.0512
A4 (84=1) 0.0637 -0.1257 -0.1167 -0.0160 0.0151
A3 -0.2953 -0.0569 -0.1256 0.0889 0.0131
HAF {5 (32=1) 0.0259 0.0884 0.0493 0.0541 0.0170
FE—. Z5ta £9 ofst -0.4407 -0.0576 -0.0535 0.0979 0.0000
° 153 £ -0.0270 0.0131 0.0488 -0.0804 0.0000
A A]7] 2021 -0.0158 -0.0775 -0.0720 -0.0922 -0.0871
2022 -0.0250 -0.0141 0.0000 0.0143 0.0677
AsA i+ 0.2213 -0.0780 -0.0483 0.0530 0.0000
=K THRRE 0.1769 -0.0384 0.0000 -0.0196 0.0925
a54= AR 0.0367 0.1113 0.0905 0.0426 0.0804
AFRE -0.1189 0.0000 0.0000 0.0399 0.0000
P33 RIENEL 0.1437 -0.0133 -0.0372 0.0544 0.0900
T -0.0091 -0.0328 0.0000 -0.0668 -0.0631
YL 0.3006 -0.0253 0.0311 -0.0888 -0.0690
wojx|zt 7HASA % -0.0673 -0.0654 -0.0486 -0.0800 -0.0756
2 =HEYEE 0.0645 0.0129 0.0000 0.0526 0.0745
A=A A AR 0.1119 -0.0827 -0.0512 -0.0422 0.0000
9 ool 8 g 0.0533 0.0495 0.0690 0.1010 0.0954
g AR; 2.
o2 & Aol A= 3-8 HHE(C ahper) goll w2 miy 23] =& JES)H

773 (Robustness)< &
T 7HA 2 Aottt LRy o

Aol 3

e
r
(e
i
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4H 49 H3E

Aok, B2 421239 A4 0] B35 WA FFH O HEsfe] R4 NS D 5 A%
£ st
+34 48 A, F 23 BF WA ol AP+ EE3HEHAl(SMD)7t 2A FASH RS
A 4= Ut 53] A HE 0.3914 0.12 A5 28%= W, 2313 GBM F+ 23 257 4F
A0l B Az 2712 24AFHQY AL A9l SMDE 2A 2Eo] AL 0.081094]
0.0185%, GBM Eg=2 0.05129714 0.0154% WobA, A4S 2|5 dAo] duhzl 43 = A|aL
of avtHolES HolEH
M G oA E ol23t AF/do] A=A #HSHIH. 0.3 A 7|EJAE F 2F 2
T AN O R e #9 AHhS DHSIYOL, 0.1 el S H8aS v AW, AY, I5HE S
F8 HpoA o FA A Extgol] 2 o UstE s A BT ot BE WA 0.1 A7t
AdjAoz SAIRE AL oty dF P HpoMs 23518 0.3 AW A o HAQd 5
HAE Hol7|E S5tk 5, QA% HH 7)o AR 9 Ml festAul, AR W 2
3 At 299 S} FNF] Hole Fefo] ufet tha Aold 4 Ue-S AN
(OF 2= s A e et dAe](SMD)E A1zt T8 Z(Love plot)©]
ok miY Aol Y=, A8, ISTH(ETu S olsh), AFFH ) 5 L HaolA mEDt
BotAel7F §35] 2A UEhy T A 1 Ewt g ol EAIsk oy mi o]F-ofl= SMD7F M¥tA o2 0
o 77U EA FFol A AS Bl 5 Sle.
J8 2. ifE M5 BFESIHAXI0| Love plot
Logit
caliper = 0.1 caliper = 0.3
o {oa | ={e
20214 & & 20214 & &
20221 @ | 2022 148 |
2R B2 @ & HISA RT 1 &
DD =g M aSanZod e
AEzz @ A Az o4
=9 +Qo| o %S # =9 +00| O S
SRS LT
yzstzdh e Mz A e
Aado A @ a-do ] A @
SHZEZ| A @ EHZ2A 1 e
gyzq| A e gyz| A e
SER R . pEl A e
YRz A . YRz A .
FEa EYosiq Al . Zou S olsi] Al .
deEe A . aEEe A *
0.0 02 0.4 06 0.0 02 0.4 06

Absolute Standardized Mean Difference

Absolute Standardized Mean Difference




Gsu0| Us2l2 AMA Hutof 0)Xl= g 2X1 GBME 8% Y&d-E 24 65
(A=)
GBM
caliper = 0.1 caliper = 0.3
Tp= e Al
20214 4
202214 |
Hex R o4
TS5 = e & .
MNEHEZ - & | -
R = e 7
(= )-Ao: 4
szzesg A o ojEw 2yYs R
552 I A oz Eeaa ] A gus
AEEg e A e SEET=
Hi-do|] Ale Ha-goy A e
IHH= A e Zxzz4 4 e
g4 A e dgz 4, e
pE A . Gz A .
Y=gz A . Yspgzq Al .
sz sgon 4 . Eu EY 0514 | ¢
drpEs A hd EE e d
0.0 0.2 0.4 06 0.0 0.2 0.4 06
Absolute Standardized Mean Difference Absolute Standardized Mean Difference
A AR A4
EZSEFA0IS tol U FFYS WA © BEHL AP LHRIIS
(empirical cumulative distribution function)?] |t *}o](°]5} eCDF Max)= A A {3} SA|
Ak 7k o) BIsL AA ol A Arhk SARIA S ekl A Eolt}, T Ag 7k Witkol Jo]
£ Ao = H7kok= SMDeF 28], eCDF Maxe 3 %] &3 ARt A Yeh= Aol & wholdt &
Att= HolA 34 W7k ExA B2 &85, eCDF Max gkl 00 7MheE = Jdo] o1
F EX7F FARRRS YUttt 2 AFoA= SHE 734 B7HolA dRtde g S8 5= SMDY
0.1 712 £875t9 eCDF Max 9A] 0.1 o]o}& 53t #+39] et 7|& 22 E-&513th (E 6)9
AAE vReE Zo] vi A Mol AFEF, B, S £ olsh, A, AGFEHET) 52 "ol

*] eCDF Max gtol AHi# o2 A et AA-0E 54
UERT W, w3 o] Fofl= tiRE 3 F 2] eCDF Max gtol

o] Ao]7} EAfSHE Ao

o|e} ¢E O & Yol T ek 7t FHFY] EX 40| ANtH o gl o= QU
H 6. 8= M= SHE 4 H|ul: eCDF Max
o o oja I1& S (Logit) 0§ £(GBM)
caliper = 0.1 | caliper = 0.3 | caliper = 0.1 | caliper = 0.3
A 0.2887 0.0385 0.0893 0.0458 0.0926
4 (24=1) 0.0260 0.0513 0.0476 0.0065 0.0062
A 0.1257 0.0641 0.0893 0.0915 0.0370
w9 7 (le=1) 0.0094 0.0321 0.0179 0.0196 0.0062
= 38 &Y o] 0.1471 0.0192 0.0179 0.0327 0.0000
EE 153t EY 0.0132 0.0064 0.0238 0.0392 0.0494




66

SEZH MA9H M3=

(H%)
N oha 12 Z(Logit) IHd £(GBM)
caliper = 0.1 | caliper = 0.3 | caliper =0.1 | caliper = 0.3

7= 2021 0.0078 0.0385 0.0357 0.0458 0.0432

A7 2022 0.0114 0.0064 0.0000 0.0065 0.0309

AsAH A 0.1091 0.0385 0.0238 0.0261 0.0000

jfg SH4= 0.0590 0.0128 0.0000 0.0065 0.0309

s AHAR 0.0169 0.0513 0.0417 0.0196 0.0370
S

. A FAE 0.0584 0.0000 0.0000 0.0196 0.0000

;g% 2 4 Qo] 0.0690 0.0064 0.0179 0.0261 0.0432

= 0.0036 0.0128 0.0000 0.0261 0.0247

R At 0.1995 0.0641 0.0893 0.0719 0.0679

%ﬁ 7145 A1 0.0330 0.0321 0.0238 0.0392 0.0370

fj@ SHEUY 0.0321 0.0064 0.0000 0.0261 0.0370

A A £UEY 0.0521 0.0385 0.0238 0.0196 0.0000

T4 5 9ol o B& 0.0138 0.0128 0.0179 0.0261 0.0247

Azt A7 AL,

S, B0 EQUE= HEO] G4 S A E YR 0.3 AH7F Aoz |5t Ao
HE 0.3004 0.1 F4F0] uef, T E40] &84
oA 16884 156828 745U, GBM &L 162404 153802 Z01E9]

0.1 2y 2§ A Y #F> Ert JusHA A=A, 94 v =

T
h)
W

oz

o}, ol
5

A XY 2(Common Support)S Holu A EE £

o} W39 7|ze] Hi A

27 043

A
BE 2

H A A]

o=

(Sample Loss)°| 5715171

Logit

GBM

caliper = 0.1

caliper = 0.3

caliper = 0.1

caliper = 0.3

Control

Treated

Control

Treated

Control Treated

Control

Treated

ALL

291

180

291

180

291 180

291

180

Matched

156

156

168

168

153 153

162

162

Unmatched

135

24

123

12

138 27

129

18

A AR A

(17 3ye AFSNAPSM A5 A Aest BANGY] JFH5 B WohE vLFORA,

SR 434 M P2 AA2H L2 A XStz GEL = 1 Z(Density Plot)o]th. |A 24

2 +3 202 AR, Y Aol XY SANG] FEAELI} AR 2 97 4
97 Qi B GOl E Fe Aol 2 Kol ek 7k FWY Laro| BRYwt Aewole] 7HsA
J Yool WERAo] Auty o2 RAR FEE Holu,



TsuS0| Uz ZHA Hutof 0Xl= Feh: 2X 1 GBMS 8% dadsiid 28 67

oA Hla7ksdt 2] Ao r FEN e, & A It ST ol A A E M-S B
o 3§ g EEs 29 0.13 0.3 27 733 o9 i a8 BERou, Ho At V&S

(/a
28351 0.1 2A0NA B2 o] 5 o FuotA A== FS Bt
GBM 574 ZAil= A3 7]9t9] 23 Ry T}= AJo|3t £ P Belth v Aole Ay}
AR AFH 27 8P (multimodal) 25 YEWH £49] =
£ Btk 28y oA o] Foll= tHE g Bxo] E4o] fAHE 7 F J
o] A7 A £ FHE Yeiglon, AFdSsr AEog £ 17t AFEE FAS Bt

Logit
caliper = 0.1 caliper = 0.3
o o e = ofe oje =
3 3_
2 2_
SRFL sHED
HATE HAIT T
1 1
0 o
0.2 04 06 08 02 04 06 08 02 04 06 08 02 04 06 08
qgEs sy
GBM
caliper = 0.1 caliper = 0.3
opE e = ojA i =
151
15
107
10
SRTD Ay
AT A A
57 5
01 0
0.350.400.450.50  0.350.400.450.50 0.35 0.40 0.45 0.50 0.35 0.40 0.45 0.50
HeEs guEs

A AR A,
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4.3. ATT =8 21t

ool #34d A &3l A o]
o2 gt wet, iy EH BES E-85t0] Feuso] Aele FAAA Ao n|X BFA A at
(Average Treatment Effect on the Treated: ATT)S F43t1 1 AIE (E 8)°] At
ATTE 11 HEY Wi EES ol-§sto] sl en, iy E #S5A o= 5L 7215 A&t
O BEAR= 4 AA-EA WS Stute dior dAAste] 4bEtt ZRTHRELAL

(cluster-robust standard errors)& A&t th.7)

#
=
L
)
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L
)
of
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EN
of
o
r>~l
r]I.
)
o
il
=
r>~
it}
pads

AHMEHH Het = Hs 012 %’Eﬁ S = Hs M3 717AE #Hat
o (68 H) (Bt 2/8) (Bt 2/2)
Logit GBM Logit GBM Logit GBM
ATT 0.013 0.078 33.333* 47.386™* 33.974* 38.562*
(0.082) (0.084) (18.957) (17.506) (20.379) (21.618)
caliper = 0.1
95% CI -0.149, -0.086, -3.822, 13.074, -5.968, -3.808,
’ 0.174 0.243 70.489 81.697 73.917 80.932
ATT 0.006 0.111 37.500** 45.370** 41.369"* 36.111*
(0.084) (0.078) (17.906) (17.822) (18.698) (20.368)
caliper = 0.3
95% CI -0.159, -0.042, 2.405, 10.439, 4.721, -3.808,
’ 0.170 0.264 72.595 80.302 78.017 76.031

Fo e, w0 22 19, 5%, 10%1H SAHOE RATE Quistel, BE A £AE YA BEOAE ek,
A A A,

o
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208 F4HSS oulatth. 53] GBM AeiH 0.1614% 1% 52014 §-o40] Sel=igla,
AtH o e B X703 WMol AE 237} GBM B W5 5% Folszolx $A44 ¢

2 FEEUY. A ASAH A ad 422 g A5 o|Fd= As Ao vls) 7450l &
adte AL02 Yepged|, 24 230 h2d s 3o Al vlide] g B8] olH gt 7iras
4 Fo] oF 34t~417 ¥ Sol= a3 AAES Uit o] 2HE S, e s
BAE A Hsto] diet FA 1AM SAX LR gt At ERAFA] ehgtet, Fs ol
T EB THAST s AR THAS ek 5 A8 AT AroilM e 2F A4 w24
o] Aol = AAI AHHA 3G AR AE Hel Ao UEtgtt. ol2et diks 5SS 59 &
S A7 IeT sA4 Y AF, 12 A Y 5 HEYTS] Fg0] AT 25 PR oo
B 7FsdS AARIT

£ AT 20249 AY AEEH A TAZONA AN A 7 A EA Aok IS
W5 o7t Ao AAA Aduto] m]A|
Jd 7|8 Gradient Boosting

, OlE EHE Fsus o] o F
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Machine(GBM) ¥ 7H4] € o] 85to 454 A
of W2 15 719 BRANLIHATTE 274
%9 B4 23 et 2ok WA, A5

o>~l
_0|L
32
5

0.9,

s Fole dY, 9, YA E, AG EA T

P L% BEANLIATT) 37 2%, 788 ZABIA Mool FAHOR o3t JF
2 W)X LA, ATAQ AAA ool QakEl 2HA BIE Uehlich AT s
AL RE B4 AU 0olA 1§ 1k9] R2Isk Xfo|7} SRelul A ket o) Al Fukd
Sk 0% Fo] ol Fu oot (A A, BBV, ABA BA 5 ThRE 8919 JFL ]
o s SHH W s o) F YBF FTAS AL BE BARFolH F(+) RH an}
QU591 00] P5TL FolA7} ulFoizte] ula] oF 338b~471F o] ot 15 7he]
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