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2 A AAske o] ofjzh o] AR xS AUaHA WAl
oo wkE AME HHsH wEshHA 2ol HAS FHH = H=E
OJu]stcHDuflo, 2017).

o7 AIsAEo] HRAA A e Aolahe ok ) 4
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2 njglo| T, A7FEGASL 4329392 ujgoln], Z17e] HAsS
o] 1389542 ulel TEoR Holgt 4 gk
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[T n-1] o|Z2ot Mzeted™ thadxt M8s flet 2HEZ]

I
af >= 13,255
<13,255

—

income >= 52,591 income >= 36,040
<52,591 < 36,040
|
yef>= 43293 ymax >= 34,500

(lj < 43293 (g < sguo

ymin>= 13,895 |

£ < 13,895

XI=: Andini et al.(2018), p. 95 (Figure 6)
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270 0E tdelditke AE Auiditt. 784 Aol AL 4

| bl A9Fe Aelstinkd, @A B0 A%

20591 OF 001425 HAT 5 AU Aol 200452 2] A
SPEolANE AUFL WA R 7hol Askeirka av] AEL}
oe SIS AUS AN Hebd, ATREL A AR
of Bl WS AN 4 Gl T M) WUe Asteck 3, val
od PuelzoE A e ol

ojFA AT Hsto] 2hs] A7t o] FoIR|AL Rl WA YHE
= 7AskE daElEe FEiA 2dY anE A o e 58 Y=
Ashe Zlolok A RiA W Ee] Ao Ayt 2 ZloR AARE= A
e AR o R Aofsial BEs Foto] oledt S St 71|
ol5e o8 WHMES HlolHE Sl ™At 2 e ASEe
e qfgshs Zlolth vl ofeRt HES +E2 Hass AMES
AN} 2 YERS Asfol 5] wjRe] Ao M Fupt Qe ek
£ 2] 9al $glo] B mFL =Asl= Wg ERAl(model specification

search) 0.2 oA 4 GlojA] Forh Masiel. st Sk m@el &
Ao B3 ANEIL S AOE ofAx AR A HHAY Over
fiting BA|R <lsjo] A4 A Eo] FolgS u ] A} g
A0 Uehd 4= 97] thiolch. oloh g HEdt Y WA WA
Slal Al AASEI} Be JSREISe] A9 ATAEClA A ¢

NE AZSA S A Yol st ot BAe sjgsia oot
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A= Hasfor & Alteleh ot 2o g Aq-E0] ofgt A1
AT = = ARy YaEEE Aokl 9o (Wager and Athey,
2018; Athey et al,, 2017; Asher et, al., 2016; Athey and Imbens, 2017), &
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mentation%20Guidance. pdf, H<Ax}E: 2020, 12, 11,
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= Ado] F2 HIA| S5l ZHdsiittd, Sert #Ed - Qe
= AR 7 AF| Aol 4 Helo] Aulet YA o419 Aol
Saolf AL A% A% )] Holsh AFE Aolr] thEoldt. et F
el 27 Sk ol 6 el el ke ok ke
Ao Aol gyt HrlE A B

oFo] ofloflA] A uiel o] o] AaPdE 735}% U2 A A
o] Ztjo g Holz|uh AAR I AHESE F7|E 753 Ae A3 4
A ek L ol9E olEAoR upus] Sja) Sleld AwE o) Bt
o] AA Wyl=o| s|HA o] T2E AhwHA) 12

VT ERA S0 7121 Mejsta Qb HelS ool A} % Eas)

3L 7t AR 71JRke B0 AIKAE B0l ASME V=, 7I9Jst
A ook A AnE vOR wdskk (YLy9)= A
9] A& ATHpotential outcomes)EA] AFA] AA Qlo
ZIIFEA0 ofito] wet & 5 st gittol Yl o] ARAE A
(realized outcome) YV;2 Tl Az o] 7|2l oA t|x|+= FFS At
5171 SlsiAle Aol 7kdFe B9 At viiolA ZHIsHAl iglks B¢
o it vE Apghaliok gk sEAIRE AHQ1 i ARe] ZHelskAY SR o
= B 5 SR AdERE & 4= 7] whieell, d5tAkE iYL 9] AgRe]
7HY 2 mj7Relel] wEs A YY) F 7HRE SAl 15 4

glon, webd o] Al AL G ¥ re AAHOR Aol
E7Fsstch HE= olFlo] QA FEof QlofAle] Al (Fundamental
Problem for Causal Inference)2 Eg]&= o]§o|th

olefet AL HMe] FRAe AR T Wl o] W A
Sel, slze] g A4 5 2 719 o] el 7ke] Hjolo] et 4
o AT} kA ek % Q1 o] AR E SR Qe o
F08 S YA AL Y- v - AY/)-Hydelst 514
Qb gl Glojd REFAIR olslo] PET 4= G PolelutS: 7}
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AL o] gre ARlskE A2 E7Fsslth 1L olfrE AuE] sl *ﬂ# D,
S Rl 7HdE A 1, 7HsHA] g Atelle 09] ghe 2= Hu

2 Aol AFol 7RI AES g R Tefd o Sle A ﬁé
w245 Bt YD, =108, ol RE e Wder A 7}
o S Haeh Byleks tE @ Ao gdEn nRivxE A
off 7FISHA] 2 AldE HIeR n7ie) Ale] ARkE et g 230
Bat EYID =0]o2 Eyfote iR tanh uep #57ks3
dlolenks 7hAaL FREe Fatgt Y- YIS AWt B= 8T

TRk B2 A dolels ol 0] Ze Altel 45t Ha
oA 7HIBkA] ke bS] AT B A e TR WA T %
ol oldie} o] ThAl KA,

ElY\D, = 1] - ElY{ID, = 0] = (E[Y/|D, = 1] - ElYD, = 1])
+(ElYAD,=1]- ElYD, = 0])

o] 3Eelol w2 27t AAMoR A 4 e B Aoks the
7 7K o] o Aok A WA FES AR i Bt an
(Average treatment effects for the treated, ATT)ZE AzHof| 71915t AW
girom 2Ae Al avke AojHth % WA R A4 A3l 7}
e AtrSol ek 7k ioke Mol A9e] Ak

EYAD, =1]
of| A AR Aol 7}sHA] ¢k ARFES] A Ey ElYAD =0l AHIgE
grolck. ThA] el o] gk Aol 7Fst At agX] ¢k Xt oo

TEEE A 719 offtehs Ftt 29l o] AlolE Sjufgit). o]
FEo HeiHgKselection bias)olztil Aojww, dukdor A9 uwke}
I BT B 09 g M ¢ 3k dlE S0l AR Hlﬂ%ﬂ#@?ﬂé‘?—
off 7kt AlgEel vIZFIRte] Hlsl At wEo] iAo Hojutt
o] F WA FE2 e g ZA "ok
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9l9] AR St 919 Ao A B, Z Henge] 24t

A QRech el 711% Alete) Aaigald 7RIS ghe Arel 4

PSR G A 1 ARFES hgo 3 FAE]

TRl AP o 4 Qlek vhiol wiok & Afele] A et 3

749 ol Aolell HTVAE 2 4 ¢ Wunrelated), o] G Sz}
o

ElY- v = ElY/]- E[Y{]

I o= ARo] oA QtHAngrist, et al,, 1996). 3l 34
Y, =3, + 6,0+, F|aA s (ordinary least squares) WS o] 83 4
gt 3,3k SlollA] st Aol 7kl Alte] ApsEarel|r] 71lskA] o
o Aol AmERE AR 2 2

f=E YD, =1]- E YD, = 0]

SRk el EAfal) R=the FislolAet 242 5,71 42E
oo Gkt drke ARl v 5 7] "l ARane] Judt
S flside ARl 7Helet AREEE IR o2 AR Afo)e
ol, & A 714 ol muf Aloldl AuEde fld e W A
Tefof Rtk ol= AH 71 o et Aile] 54 e A, = A
= @olujob T& ofufsiul, o] it el WL 4
Bzl o 2 Holdl| AR 71l xFAo] FoR

ek Apole] 54 Ajolrl EARHOR) 8L ol sk Aol of
] AR Yeallshal waeks PR FAlsl] 34
Alo] wa} AmERo RiE ASEES A 43 BpbEe w1
EAAH(RCT, Randomized Controlled Trials)o]g} sl #2Ho] A= 7}
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2 QAET Qe Aol Ane) AvkE Wk o Jk AR
S F9T 4 Qi W FASEALES Av Bl HAlede
GEslo], Aae] oldd Ealrt ql=x|o] o} ohje} ofEl Exo] ofe]
3 o4 RIS op|ShoA H2 FHOR el 4+ gl miAled B

tHChernozhukov et al,, 2018; 2.4l 2], 2015),
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ShA T Qlibd ZEo] LEEAR gla), AMe] I A9l Tl
£ welelr] Fali A AR Aol ENSS Bad Bt AANE
TS okt 4 Gl AT AsAh SR A 1F do) RAw
(subgroup) & A% &317} Apeks] o)A dololx] BaEale slelei= Aol
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A BACAE o4 AXIIE PAsHe RS ol A= THssled A
o Aplolt, QA HE F 54 A4 UEAIE REEOR AT ¥
HAAEIE FIAL QA EEE TEIA B4 Wset ARude]

A it} WAGE) Ael A FOAE HelsoRA TR
ok ol Bol, 71E FgHAe] Ba HEt vlsAETASe J19) o2 E
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AL d AV 34 GRS AN B4 Aede ARoR shgeta

Aol BAH ol Tolsti 1 ou)g AR el ol A= &
Bl Ak, T AN o] ole] EAMGT Gosl AtElo] ol
N el HNENE TSI A A9, BEH0| rt Aok
3 wgeo] 47} Wkl B97t FEs] WAl THsslek 7k s7o) S
57 ZABKL SRS AXM4T} QIrkaL ZbgstE, SRue] wet e
old4] kS WA $I) % 647he] A4S FA ok Tk olelat
Aoz Q18] Ak o WA HX|duel /b 2 G 714 0w 1
PEll U] AU Aeste] o Aa HAEN BAS Sashay),
HER o] WpgelA] ATAR] XA ek 7bge] ERFEA Heh. o] &7
selo] ZJHeE ASEAY] A9, s SAse] ddle o2 A7} 9)

70 S, tie) A% B A9 oWA ENE ¥ 02 Vs
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=1 vA
s AZLEYAEE B HEE Fol AX A 7MY 2 32 73)+=

Ot HE=ZAES EF

5] A5 EAIE FMsks d] waledo] ARE A dolAlAl, F
o= wAleY WHES ARSRE QA Ayt ', & o Hes|= old
Z 2] fZIHHeterogeneous treatment effects) M HIEHo]| st oL =5
=°] AL =L Sty 7MY dEF SR Athey et al.(2019)0] =]

|
7]

3 A HEA2E Causal Foresvole). 7|EH O AZALES] S,
Z pumel AYENS WEHoR TR ol FPHOR dEY >
o BRS THE WAL TR A 224 A EUES we
B U Zlo] ofd, Zzke] AREe] T2 NS olste]
AT A e AA

£5] 0|92 A ANE FHHNE o glo] AT LE P47} u]ws)
AATHLES 71 BAL A F IR AT 5 ok AR, 7)E
AT LECAL SRR 49 2 G WolH RG] Havt
HEs 8 AYELE AT A AUTAAEY F9, 7 G
of HFE AXIFI FALE 71e] TAINSG) gle] Mol = Ak A
AR} AV 2 e M 4 UES BRE AR AR 5N
AR A2t ulmte] Qlaby NS thEs o] A A4 2 3
o1d % shit Xl tha BAH S WA ATk Ak A

Mo ox

o|t}, o] | As}7| Y3l Athey et al.(2019)-2 Honest tree HJIHES AJA|

skl Qo Y #EAE 7L N AREYE AHAIZIAL Ax]at

£ Tol= dloll FAlol AR 4= gl AAIskel] 7129 EddolEE ot
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| 3F W ] Yoz oA, EA o] |(Splitting subsample)Q} =4 H|0]
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E{(Estimating subsample)2 L&k, BAGojg+= 7JE AAHEYHE 7]$
+ °l ARgskL FATolE = AR A AISHS ol Hlol ARSSH
-5 A EAdRlEAS ARgste] ARAIZ A AAER] o g0l
tof A LF FAIE 1He] Adp Zpolof Hat, = AP AA]
o et o] e Ax AR Bluts SAA L
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[TE IV-1] M3|Fet HEHAE| O|FA M| FF H|uw

Predicted Treatment Effect (TE) by GRF

True Treatment Effect (TE)

Xt=: STATWORX Blog, “Machine Learning Goes Causal Il: Meet the Random Forest” s Causal Brother,”
https: //www.statworx.com/ch/blog/machine—learning—goes—causal—i—meet—the—random—forests—
causal-brother/, H&XE: 2020, 12, 10,
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£ 7= me] Folrh dAIY oldA AR AN =)ot 4TS At
o7t A ANE AR EIE] o SA7F EEEF O, ol SAHe x13} x2
£ Agozygel 2% 5 gl Zdef A meel Ao ofsd 4=
o Rhd, $59] Ee AREIHAES B85t MAEY ASH AA
BIE Ho Qluk 59 E3ef 719 FARE FHIE KT 9o,
71E AR div] E4HeE fAs st A9 ARt 7HA A
AaAE A5 Zle vefd 4= ok

2. ZMIEHMe| gukd Hot HITMIBEIMS DMSIE SH2=
7t 249l 7R
= AollAls 20199 IR 2AIEREIE 5 AT RAISCl iRt
TAE (T =AISAAR Alssze] 2)& *Jéi‘s}ﬂ AMZHAE ZHS
ARty waleidE B89k AMan Z40] Ve AgeE 28 2
A3t varste] duiuh ddsiAl AR EabdE FHY & A2A, E VIS
4004 B vobt & o EabHQl A dAE & 5 ol A dels

= 6‘1— s 010xlE /KPJ%EE]_

MR A that TS ol - ol - AR SR 5 A
PAES WAFHE AU Slstel BB AR, BAF AZl st
of wzhale ZASAAEI % B thiA 654 o A%AL B
ool BRfEASt 1 9% Bl Uk Aold Z2ABSEA, THAT
KOABRA, 5 - IBUIFBLLEIAA Foluk, 20189 W 71, AR 7R
279 % 654 olio] 9250l of 395PhEeR 65| olAF AP} 1
IAEAAEY % B RS ol 5 Ak A hAES
s} 8 6) BAISE HESHe ARGAE - BE - A 5 = HE
o BlahA] 282 ARt} Zhsh, wabETAZOIA A o)tk
5 Bl wigaSel thete] Wbk Qiek. 71 THlmbEEA%)
AEE SRASHL BIACGEAR 9, 20190041 e, ofel & A
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71E HBAIEEASE BASES] Bt B7RE A TRAEE S
B7F A AR 9, 2019)0f AAE A WEES et 283t
o mAlRgo] bt ol dd Ay F4ol 783 AY = ASAE
Ahes ot} BlEAlSE A 8 A 2 RAASeR, 7 7F
s ARl iRt dF 7Iee] oo WAEE A7 9l
d W N IgelA 77 s ARAIREE 60AlolA 65A1= A
ZheddEe 1AM Hrlem Ad=rgdedel wet 2014 FA] COM|HE
19543482 20141 o]% FA| 71 7R3, Al SOMIRE 19558382
2019 FAZRA] ZH9lo] =78kl ol2fdt ol yHQl AHA7|E Helks &
gato] 7|2 ik BEAGAE 9, 2019ME F ek 7ke] A% o
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Abstract

Public Policy Evaluation Using
Machine Learning

Jaehyun Jung - Hwanoong Lee

This study explores how machine learning methods can be used to
evaluate the effectiveness of public finance policies and inform policy
decisions,

We first document the characteristics of machine learning to find its
own place in the policy evaluation toolbox, Focusing on a different problem
that machine learning can address, i.e., the problem of prediction, we
briefly discuss how machine learning algorithms work, where they excel,
and where they can be most usefully applied.

We then discuss how machine learning can improve the effectiveness
of public policies by focusing on two examples-1) a special taxation
program on tax-free comprehensive savings for the elderly, the disabled
and 2) the suicide prevention program for the elderly, Our first example
on the special taxation program is to highlight the importance of
detecting heterogeneous treatment effects and thus optimizing resource
allocation, The estimation of heterogeneous treatment effects using
machine learning can answer the question of which policy targets respond
the most to a certain tax or social welfare programs, We find that there

can be a certain subgroup that can significantly benefit from the tax-free
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savings. Our second example shows how machine learning can improve
beneficiary targeting by exploiting increasingly available amounts of
administrative data, We illustrate the benefits of machine learning targeting
when compared to the standard practice by showing that targeting those
groups could potentially gain more from the suicide prevention program,

While we deal with two examples, the machine learning methods
applied in this paper can be more broadly considered for other impact

evaluation programs and policy targeting tool development.
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