IW—EDREREFINES > LAMEELEGK

sshl : IRLLITEX

RS 1 2024-11-16
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>hOaOd OS>

o OO0 G/ RIEHES
o IRABMDITA (FEICTIE) (CHITD TERNR] DETE
o UITFTIX LEXR] & TRRME] ZREICEKRTHWD

o {5l
o HEEFEZRITDZETEENENLZIFEZX DN ?
o ASAUILEICKD T, ENKSWVERFTTEHMBEUDH ?
o PEEHNMNEZD L. EmMsHhENLZ (LT DN ?
o DIOF>ZigiEI D LT, B IO0FDREZE EDIRERSITDIN?

o o : LB (IINEMNIRRE
o JEIR)\1 77X (selection bias) YREZE 17X (omitted variable bias)
o ¥FICHIZ5—4 (observational data) (CTEE
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RERDREN

1. L—E>DBEPI MALAETIVOEA
2. 5 >4 AMELEESERER (randomized controlled trial) (C K2 #FR
3. Bl HRICHITDFRETENTED T+ — )L REBR
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SF ik

e Angrist and Pischke "Mostly Harmless Econometrics" Chapter 2

e [to, Ida, and Tanaka (2018) "Moral Suasion and Economic Incentives: Field Experimental
Evidence from Energy Demand" American Economic Journal: Economic Policy
o AFEED [AXN—KNJUw R -TOJ=ZURX] BXERE

e BERSA RTEFERS - Het20EB %) —
o RUTEENFE, ST, RSIRTE
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https://www.aeaweb.org/articles?id=10.1257/pol.20160093
https://www.aeaweb.org/articles?id=10.1257/pol.20160093

RubinDi&E7D MO LEFTI
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T

Y, BN i1 OSN3 7I MO A
D;: B (treatment) 5 =—7Z%

D 1 treated (WLiERE - P U —F AV F I —7)
L { 0 not treated (]EHIFE - 2 v b= 7L —7)

B1E7D M LA (potential outcomes)EEEHT Do
o Yy;: AN 1 WMLEBEZRZITIZHEDI D MO A
o Yy;: BN 1 WMLEBZZITIAM D IEHEDI7 D M A

CDEE

Yi, ifD;=1

Yi = DYy, + (1 — D;)Yy =
it o {Y()i if D; =0
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1> M (/12) lREZER (counterfactual) 79 bk
HDAFBEETNRN

F—4:& 12D\ (Y;, D;) Z8IRT 3,

DDEAN 1 MFEDUEBEZZITIZ(RITTRVERT., BIREIND3 77T MAEENCHIEUTZ
BDLEIED,

9305, IRECESAN D BRI (LEER) (CHIET D7D MAFRERN E13D.

k. DDA 1D Yy & Yy ZRAKICHREI S LETEY, (> CTEBINEZR Yi; — Yo,
BEETETIR\,

ERiEROEARRRE (fundamental problem of causal inference) &IE(ENS,
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Hl: KEFHEF

D; RECEZUTTHENY = —Z4

Yi;: REEZUIEIBEDBET D A

Yoi: REFEFUIRD O TZIZBEDBEID MO A
Y:: ZBROBRENDFhS

Yi Yoi D;
Adam 80000 uUsD 50000 USD 1
Bob 60000 USD 60000 UsSD 0
Cindy 90000 USD 60000 USD 1
Debora 80000 USD 70000 USD 0

jid
80000 USD
60000 USD
90000 USD
/0000 USD
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1> 2(12): MWEMNEDAEILA—)—HZLnE
WS {R7E

e Stable Unit Treatment Value Assumption (SUTVA): LEZHR(L. D ADNERSZT =
hENMIEEFLRLY,

o NEFYE (externality) o —i%t9&%ERE (general equilibrium effects) ZiE&R L TL\B,

o fl: —HYAT >« X bOHEIER. ELEENEAC L —Z2TZFITE5. T—55A
T2 RAAMOBREMEX T, BEEREITHDITHSED, I EBEIROYUT—2 (=<3
Do

o [d] : MICSUTVAZIEIZSIRWNK D78 ? 2
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EIRDHDI\NSA—5

o EIBILE#R (Individual treatment effect; ITE) Yi; — Yo,
o INA N ARICH T BDEERIMNRZHTIT B,
o EARBIEDOEWTEBUEISNREZIET I D EFTER,

e MDD, FHEHRITEFEHT D,
o FIFMBE#R (average treatment effect; ATE) : ATE = E|Y1; — Y]
o MBBEFDFIIUBERNR (ATE on treated; ATT) : ATT = E|Yy; — Yo;|D; = 1]
o HRHIBFDFIIUBERIR (ATE on controlled; ATC) ATC = E|Y1; — Yo;|D; = 0]
o HZ= (covariates) THRMFTIFTZFINERNR .
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[Bl)ED 1t & DRk

1. Yo, DRRZM7E NS A MU W IIR) 8BS
2. EHR—IE (REH)

ZIREIT D, CNZEEMINTERI &

Yo, = Bo + €
Yii— Yo =61

o FICKD,
Yi=PBo+ BiDi+ €
o JOUSAFHEDOEHEHM; . TR VIS A KNIV ITHD,
o LML, REDECS, WEMNRDHEEZ/ NS A MW IFECHKTLTND,
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12$R)\1 77 X (Selection Bias)

o SLBERE (D =1) - #HlEF (D = 0) OEfMLEZZEX LD,
o COOHEMILEI(ICK DT, WEMRFHEETETDILEDM ? Z<DIEE(ENO!!
« £9. d=1{0,1} (CDWT

E|Y;|D; = d] = E[Yy|D; = d|

o FIA(LHS): £F dICHITDBTREND 7D bHLDERFHE
o BIA(RHS): &F dICH T DNBEIRRE d DIZSDEBEET DI O LA
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o ZONZERAI DL
E\Y;|D; =1] — E\Y;|D; =0]| = E|Y1;|D; = 1] — E|Yy;|D; = 0]

J/

BT L

EY1; — Y| D; = 1]

ATT
+ E[Yy|D; = 1] — E[Yy|D; = 0).

~—
ERANA T R

e J¥= : ATT = Average Treatment effect on Treated
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G = ATT + BIR)\1 7 X

E|Y;|D; = 1] — E|Y;|D; = 0] =E|Y1; — Yoi|D; = 1] + E|Yy;|D; = 1] — E[Yo;|D; = 0]

BT P ATT SR T 2

o BIR)\A 7R (FI—AICEOTIFR0, :
o il : KFEF I DAL EFUTWRSTELIDEWTLSIIE LN,

e E|Yy|D; = 1] IRBENTD SAOLDHAFED X . BIERTEIRN,
o FHIEINE UNEZZ T > IEIZEE (SR : counterfactual)(C. EDLSRAT7I MHA
ToholEmh?

o ARNRDOEEDRA >~ 1 BRINAFPRAZ2EDKS[CUETSH ?
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(BFEID HNIL) FRERE R

o RODNEZH LIS, BRI\ ATV AREZTABLTCHEKD,

E\Y;|D; = 1] — E|Y;|D; = 0] =E|Y1; — Yo;|D; = 1] + E|Yy;|D; = 1| — E|Yy;|D; = 0]

J A\ J/ J/

HA A L ATT SEIRNN L T 2
Y1, Yoi D; Y;

Adam 80000 USD 50000 USD 1 80000 USD
Bob 60000 USD 60000 USD 0 60000 USD
Cindy 90000 USD 60000 USD 1 90000 USD
Debora 80000 USD 70000 USD 0 70000 USD
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EISRZNREEDIZSHDERA 1R I O—F

524 MEEEEERER : EERICK DT WBZRIERICEIDfTITD,

EIRDHT - YYF2D  BIRSNDBEHZRANT, LI 3> ZHHT5.

EDENE . H2ADZELUBWEEHRZHHI T 5.

BRFEZE,  WECIREITDIN, VI MALCEEEZEURVWERZTEHT D.

EIRFERT T A > WENSNRNERICELTDECSCERTD(H : HIERIRR)

o BEMEIO—F : RERBZETILISTA(EK)T D
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5 >4 LEECBEHER
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5 >4 LMELE B AR

e 52iR : Randomized controlled trial, RCT

e PATT  RRICHBVTUBEEEACENYETS, TDSXT. WEBRCHHBOERILET
50

o IRAZ b MENENER (SRFDIZEH. BRI A 7 RDILEHTRL N,

SRS | EFICHITDEEE (clinical trial) . E&RIE. ZTUTHBER - E2xRX
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HEBF - BEF - ESRAICHSITSBRCT

FIFFREZE: Esther Duflo "Social experiments to fight poverty"

EBEZEF: Amy Finkelstein "Randomized evaluations & the power of evidence | Amy
Finkelstein”

E =2 X: Ron Kohavi et al "Trustworthy Online Controlled Experiments" (#1R [A/B7 2
NERDT A R

Andrew Lee "Randomistas" (#1R : [RCTKZE] )

RCTDREE: BERFHMD IO DERREMRDRE DTS5 >4 L©MELLEGER AP
o Duflo, Glennerster, and Kremer (2007, Handbook of Development Economics)®D#IER
o RCTDEGTHCHITD T TILTA X ElHREDEENIRHNEDER.

20 / 46


https://www.ted.com/talks/esther_duflo_social_experiments_to_fight_poverty?language=en
https://www.youtube.com/watch?v=N8rD844McrA
https://www.youtube.com/watch?v=N8rD844McrA
https://www.amazon.co.jp/dp/4048930796
https://www.amazon.co.jp/dp/4048930796
https://www.amazon.co.jp/dp/0300236123
https://www.amazon.co.jp/dp/4622089335
https://www.nippyo.co.jp/shop/book/8075.html
https://www.sciencedirect.com/science/article/pii/S1573447107040612

RCTOD##HHM

o BERBINE: MB D; 1 BIEFD MOAERIBSIICRED « (Yoi, Y1)
D; L (Yoi, Y1i)
« COEE

E[Y1;|D; = 1]
E\Yy|D; = 1]

EYy|D; = 0] = E[Yq;]
EYy|D; = 0] = E[Yy]

o Eff : BEODEHRT -4 T L& D BRI bMHLPEANDFEICHKIFELTLDSME LN
12V —7. RCTTIE D FRECEERISROSITND,
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RCT -> BRINAL 7 X7 L

e LTENMDT. BIR/\A 7 X(&
E[Yo;|D; = 1] — E[Yo;|D; = 0] = 0
e £DOT.
E|Y;|D; = 1] — E[Y;|D; = 0] =E[Y1; — Y| Ds = 1]
) BB H o ATT ”

o ATTIFALERT - FiHIAFRIDEMLEE (C Lo Campl - HESN D,
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(4> UFLHl5EY) 5851 (identification) &(3?

o (BEFRMICKRIRTDE) ETID/IN\SA—IN BHRENBIAT IV MMII>TRRASND L
. TOINSA=INHEAIETND LD,

o HIDXSA RICBNT, Bk D/ \SA—F (ARMHR) (F ATT: EY1; — Yo|D; =1].

e RCTICHBVTIE. ATTIZ E[Y;|D; = 1] — E[Y;|D; = 0] £&an3. i, OB - Hsl
BDTNTNORHISHIFEDETH 3.

e (Yi,D;) (CAATDEMGEHM (BRLLFT—5) Hond, MG SHFHEZTEITDIENT
=D
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RCTDIRF =

e [RCT(IRIRMEFRDEFIE(golden standard) TH D] EWDFERZITDIAE., —FH TR - [
BE,

1. SUTVA DARGE. T=Z2U. RCTICBR SN,
2. f@IBrittHl, b — XD RRIFTEANMBESNTLNDDTIE?
3. RCTZEICTED EEIRSR, AEYR MEY IR - 5HHNIX b

4. HNZHM (External Validity)
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ARNZIEENNZEHE

e AMZETE (Internal validity)
o EDDMEIRRNRZEFHE CSDIHTHE TS TLDIN?
o RCTIECDRICHEWVTIFRE(THRL,

o« MYZEE (External validity):
o EONCEERRZ. —OBEM(CEERATE N ?
o RCTICEMULTWB B> TILN, —iRBEREERRDINME LR,
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RCTICHITDIHEE
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WS ZNRODHETE

e RCTTEBNET—FZBANT. IBHREEDLS [CHET BN ?
o RRERMBEIRTTE RGO
Yi=00+ 51D +¢€
o BNZEEREAL. F2 (B0, B1) BIEET B,
e D; BN2MEY =—ZHDE=, OLSHTER (Bo, B1) 2.
5:0 — }70
Bfr=Y1-Yy
E12B. TTT. Yg(d =0,1) (EHHEE (d = 0), BB (d = 1) TNENDEATY
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1> bO—-I)VEZDIEN

e UV MALERICEEZS X ZDIMIDELENRT ML X; i EE(CE,
Y = fo+ B1Di + 7' Xi + €
EUTERULY
o LVEHEDETED I (C(IHEZSIIAVN, HERET/NESLTDZENTEDOEEM.

o FULI(F MFREEIEDHT] DI TEHI Do
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KA : HRICHITIREENHFE T A
— )L R3EhR
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SHODSEY

e Ito, Ida, and Tanaka (2018) "Moral Suasion and Economic Incentives: Field Experimental
Evidence from Energy Demand" American Economic Journal: Economic Policy

o RewX Cld. BARTIT 1 —JLREERZITL, BERENEFA EBHIEN IRILF—REICSADF
EZxHELTLND,
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https://www.aeaweb.org/articles?id=10.1257/pol.20160093
https://www.aeaweb.org/articles?id=10.1257/pol.20160093

fRERDAIIC - - - LR DFRHAFT1(/2) : HRASBIN
126

[ fahiser (UB—3F - OITXF3>) IROM?

EFR—23> - HE  REZORWEEZER D ENEERDON ?
FE  Eo T —5 EtplEKEE

=SV AN PR\ OV N ¥ Fub NN

XEAMDERR - EZHRIT

S CT o CIRATUORRVR, IRULIED EDIRDN ?
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iR DR 2(/2) : 5OFRDIMER

o 1> hOZFI(FU > DFHL,
o 1> MORERBREZMNTTE B,

o N I(C(FIBKFOARE - EVVEIULNAHDD. CNIFEBNDRRE.
o §l1: variation
o f§2: external/internal validity

o 7O NIy hEEHUITHA
o [FWXDRZ] 2D,
o BONELL LEE 27D 8] ZiBHTUL,
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Ito, Ida, and Tanaka (2018): ZXEE 1 EER

e B : MELIF] & I[BFELY] . E—TDOEEIC(EIESSHABE TH DN ?
o JE{EMERX (moral suasion): ARENEED (T
o $FHACTaT WENEED (T

o EFNR—>3>;
o BIHEBDEIMNE. TURZHRIE - HADOEDIEBKAGFICEREEFELL)ZEZEXDEEE,
o KD—RMIC., BUF - BEREARN. ANRDITEIZEDKDICEST=EZDIN?

o RCTZAHWT. MBLIF] & THEFEWN] HEITHEECSADINRZHET D
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EEROME

HAfE]: 20126FE £ 2013

%P FREDHT DR RN

ZNlE . G5 C6915KET.

o 30NENICEBIIHEBEEZ oWV ITEBRAN— M—4H— (EZH—) =HE,
o EERSHNHIL & L T24000H
o NU—KX>RNI)L—T - 0> bO—=ILIIL—T(CS A ALITIRD DT (BFE)

ARR  RERICSMUZ AT EERENDR. —iBEMEREDIMNE LR (1)
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AN —bA—5—DHl

C ® ‘
2013/7/25(R)DEXERHE
r—sime: 13:00~16:00 1kwh:+80m #mksv . +123 H

T

2013/7/26(&) 12:01

T

)t copoEseEBs: 11.97 kwh E— 2856
| i VS BRD
M”bﬁ} 8 “ﬂﬂﬂﬂﬁmF@J

|
HO E'ZT

<) -

v'\

g 1.54 wh

T4

J
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RERDESE

o BT (EEREARIZE U CEE)
o fRMIEF : 153%kEt. AN — hA—F—D,
o H{ENEFAEF (morale suasion group) : 1543kEt. EIBEEDAVTZ—ZRITEHD.
o ¥EBA>t>FT 18 (economic incentive group) : 384Z:t. B LIFHIRENS.

o YLEDIFMREIT
o B FRIFH 5S40
o X F1Z6IFMN ST

o WBFLTORURICET DM ZimIz LIz ESE(TITHND.
o B HIHICHENT, FEESXENIIEZEBXDH
o Z: HIHICHENT, FEEEXENI4EZ TEDSH
o BIHKFRT. BHDO KNI — XA MNIETIDI7FTIANRETND,

o ETCIF158M. 2TIEF2 1HRBENJ— AT MORENT,
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A

o il : SHI3HK R CHEI4HDERSXENIIEZTEBZ D LTIE,
o 13HAAHIIC, ANY— hAX—=F— FEFEFENNA Y-\ EEND.

RS, TS
8/14(:K) 13:00~1¢
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BEACTAT (FAFEVD - TS5A452D)

o E A& : 25H/kWh.
o HAF=vT - TS5A42>7 65, 85, 105H/kWh OWLWITNMNCZE(LT D,

() 17T .
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INSORAFTVIEHNNZHE

o XERFIRICH T, BE - FetEMEBIZ Y — X1 TINE.
o IR 1 ALERY - HHEIBFNEIER (SRFO>TNDIN?

o IR b2 : ERO>T)ILE—MBERMATNDIN ?

TABLE 1—SUMMARY STATISTICS

Sample in the field experiment

Economic

Random sample

Difference

Moral suasion incentive Control group  of population between sample

(M) (E) (©) (P) and population
Electricity use (kWh/day) 15.14 15.76 15.92 16.23 —-045
(6.91) (8.49) (8.47) (7.97) [0.61]
Household income (US$1,000) 66.74 66.59 67.06 66.83 —0.11
(31.49) (31.34) (31.01) (41.81) [2.31]
Square meter of the house 121.49 113.08 122.15 125.90 —8.95
(57.54) (46.92) (46.52) (59.65) [3.28]
Number of AC 3.46 3.50 3.68 3.95 —043
(1.93) (1.67) (1.64) (1.71) [0.10]
Mean age of the household 42.26 42.22 40.31 41.91 —0.11
(17.67) (19.07) (17.38) (16.76) [1.03]
Age of the building (years) 13.83 13.39 13.12 15.05 —1.62
(8.25) (7.54) (8.20) (8.11) [0.47)
Household size 3.21 3.14 3.32 2.98 0.21
(1.18) (1.23) (1.25) (1.41) [0.08]
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EERFESR(E)

—8— Control

—t— Moral suasion
—1.1 i ECONOMIC incentive

—1.27
Treatment

hours

—1.37

—1.4

————— -
N

—1.5
—1.6

—-1.77

log electricity usage: In(kWh) per 30 minutes

—1.87

I |
8 9 10 11 12 13 14 15 16 17 18 19 20
Hour of the day

FiGURE 2. EFFECTS OF MORAL SUASION AND Economic INCENTIVES ON ELECTRICITY USAGE 40 / 46



Rz ElE(IC K D T A — IV

o ¥FEETIL:
In Tt = BMz’t —+ ’)’E@'t + Hz + )\t + Mt

o Inax;: 25t ¢ D KR t (300fEIfR) (CHITDEIEE=(HEUE)

o My Z%5tT 1 P BT ¢ (CBVWTCEHIEEBEZ T TLVBINENT =—

o By Rt 1 I BRS¢t (CAVWTELIFESNTULWBAHhENSY =—

o 0;: FKETDETEMR, \¢: KEIEIERIR

o BBEERE(IFETLNILTOS AU (RIEEDEEDIZD).

o Y2 T)L : EE&al - EERPHEAR ., BEHIEEFE1-40F, XFFE6M — okF

o 2 B,y NEBIHEEZ(CHW T DUEMNRZIEZX Do
o IEREAZEN IEIRD T, R 100(exp(B8) — 1)%(~ %) THS.

o BER : RCTTHDIZD My, By (F3RZEIR n; CEARR, (¥ U < (ZXRE)
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i

==

J1

ES

TABLE 2—EFFECTS OF MORAL SUASION AND EcoNoMIC INCENTIVES ON ELECTRICITY USAGE

Summer Winter
(1) (2) (3) (4)
Moral suasion —0.031 —0.031 —-0.032 —-0.032
(0.014) (0.014) (0.020) (0.020)
Economic incentive —0.167 —0.173
(0.021) (0.022)
Economic incentive (price = 65) —0.151 —0.163
(0.022) (0.024)
Economic incentive (price = 85) —0.168 —0.164
(0.023) (0.023)
Economic incentive (price = 105) —0.182 —0.189
(0.024) (0.024)
Observations 123,106 123,106 244891 244,891

o BNEBEEIFT3.1%FA. B LITTO0.167WHIR1 > M(15.4%)RA T B, (IEMDOHP(FIRELE
o B LIFIENE
o MiZsENEZETE I DE. BE(F-0.136, X(X-0.141. FLiTATEEALME,

WEE. FERDEBKREL,

)

42 / 46



B39t - Bll{E(Habituation) & JEBIE
(Dishabituation)

o BFEINEDICDNT., MENENESZEALIT DN ?

o MRIZEIIFETIL:

Inz; = Z(ﬁcMitc + Ve Eite) + 0; + At + nit
ceC

o BEDEEAMZST 1 UL, XZ27H9A0ILICHTD. (157 2)L 3 HME)
o B, and v, N& A DILICHITDUEZE.
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Panel A. Summer experiment
0.25-

0.21

0.15-

0.11

0.051

Reductions in usage in log points

1st 2nd 3rd L 4th 5th

—0.05- Treatment cycle
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Panel B. Winter experiment

0.251

0.21

0.151

0.1

0.05 1

Reductions in usage in log points

—0.05-

1st

2nd

3rd

4th 1 5th

Treatment cycle

Moral suasion

[l Economic incentive
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FERELBZE (R HNIL)

e Question: iR —5(EBRDFT—2) CEEODIMNTETZEDIH ?
o [ELIF] & [HEEL] DORER
e HICERIL, EART—IZEDNIITEESIN?
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