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1. Geographic regression discontinuity (GRD)
2. Compliance

3. Actual treatment received

4. Treatment assignment

5. Potential outcomes

6. Stable Unit Treatment Value Assumption
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1. Local polynomial methods
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1. Running variable

2. Mass points

3. Error specification model
4. Fitting
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1. Coarse geographic information
2. Natural experiment
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1. Confounding differences
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1. Endogeneity

2. Sorting

3. Galiani, McEwan and Quistorff

4. Geographic quasi-experiments (GQE)
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1. Compound treatments
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1. Stable Unit Treatment Value
2. Keele and Titiunik
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1. Internal validity
2. Lee

3. Falsification tests
4. Lee & Lemieux
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1. Sorting around the threshold
2. Selection-on-observables
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1. Salazar et al.
2. Sterile male fruit flies
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1. Spatial Treatment Effects


http://dx.doi.org/10.52547/qjerp.29.99.7
http://qjerp.ir/article-1-3032-en.html

[ Downloaded from gjerp.ir on 2026-06-12 ]

[ DOI: 10.52547/gjerp.29.99.7 ]

Ver sl A% 0,led YA Jlo | g0lasl glaculow g b ings (aolilad) sale 4 pii £A

LER B
N}:t.u,tp.‘._}b&m)\b@ujoTp@fﬁﬁjgp@uuu;,w:@a\ﬁ
50715 OT gl s 5 @S o0 = Jlan 051305 OT eadd Aead o7 (oms ol 5 0k )
Sleslizal Jo ool Lol oy dd Ol o0 iy Lide 03 S sboles 58 P
a ey Ll yghte oy LBl g B Dbl SOk g 3 (5 e S (sl 8 sl
b e 5 oS (0 s p 25 SIS 4 15 sl e (Sladle a5 Lo e Cad 150550

.ﬁf@a;mlﬂ)’s\&f).suijjj\cdj:Lg}..ﬂjl.MéjdwaA.:o;jJ

4{:’9‘ a}aﬁ' -1—‘
R OT (5 ite 5 wljs) O e Lo gt 03 ) dtly e OT 53 457 4yl oy s
log(qi,t) =ay+ alog(pi_t) +yCDD;, + HH; + City;, + &+ (\Y)

e (Sl o litalows pl 1 S 20 gl 5t 6@,}*56@;},;‘@00%,gc,,cﬂﬂ;d\);
City;r yoe ol gl o (6l (Silme it Ojgue 4 a5 AiL oo )l gl Cub Ol 51 HH;
Pie ool Sslite (lomn e $ g b (1 & S 0 J ST g Olaj ol (sla e
Jol 0 g 85 3 53 oo 0alin gy ol pl 53 457 sb0ben el t Do 531 S e S
S o oS S5 Gl e 55l siad 8 5 55 ol Je Ol e Solay e
SloiS s e 5 Al oo SISy S 4 b (Sl 15 |y ol 13y 5 (2150555 JSChe
15 st 3002131 4 LS on 4 2 on (5 5V (gl Caad (el 48 8513 5V (sl 55 o
(e 5 4 Bl e sl Gl eddon) el 5 Sl Ll e S e S
=S 0 SIS OT ol 1y ad sl ol sl e Ol 5oy
b Dl 5l ey g0 (Jf Gla5a) 3l (sla ke 3l EKomn # (soslad J gt sl O g o

O3 e Lo sin JIlie B 5 ol 05 0313 15 O 5o S5 55 0595 e il Sl 315 sl


http://dx.doi.org/10.52547/qjerp.29.99.7
http://qjerp.ir/article-1-3032-en.html

[ Downloaded from gjerp.ir on 2026-06-12 ]

[ DOI: 10.52547/gjerp.29.99.7 ]

S5 e 7 (Goslad J g p95 O st 53 Lol 0l 5 fa e s r‘u@ S palis,
o O 33 ool 03 Sy alST 2B STy b g Sl odesls Sl S oy 0 8 (glajs)
33 oSl ool 1 3 O e S 5 Jke 43 Ll gl Cul S 51 g0y 9s r,?éuj,,a\w Sls e
#J:Qﬂfjjsa)j:ﬁ):obﬁj ol ol a\ﬁ@a.&n\:ﬁfdhﬂxﬁp% O g
L o 0 5 ool i 05 oo SIS (slasd a3 1 (B ol RIS shaety ol ol S
A 55 Jea 53 15l 5 me S (oS 28 O ey 1 o (So593 53 LIS 3 e S
Sosbo O 55 s Ll ool OLE g oy 8550 3 Joe 11 ol gl o2 S

el oldiosls QLIS P (geyleds Jgd- 55 Y


http://dx.doi.org/10.52547/qjerp.29.99.7
http://qjerp.ir/article-1-3032-en.html

[ Downloaded from gjerp.ir on 2026-06-12 ]

[ DOI: 10.52547/gjerp.29.99.7 ]

bgie cud ulul p (KB 5 Gloli egd iS (esd adgl g el £ Jga

ailig) B pas bawgle ol & iy e

AN ATk BAVRR Y Sk - JABEEFF - yEEE VAT sl bawgio Cood o 8
(«/-\YA) («/-15¥) («/-v-Y) («/-15Y) (+/--avA)
MY O AAYN O MY O AAYN O MYV Slaslie slass
Sy slaasl sl
Slagile Cwd Golul 5 (S 5 Lol faed S GeeSS sadsl gyl Y Jgo
wlyg) Srae bugie pi) K s e
AR . JopgxE* SUARALAl ey yEEx RIALS sl cwd o )8
(+/--%v) (+/--504) (+/--%0) (+/--04Y) (+/--v-A)
AY - Y AAY - Y MY .Y AY - Y MY Y Sloalie olass
ab ab ab ab > £S5 sl Slass
aly al ab = P Sl <ol ol il
ab b > P x> 095l e Soli il 1
al == > P = 093 yae 5 Loy

Siass slaasl s le

- P - e é N PR . g - ae ot E e o E e B e s . g - .
D3 S8 s Ol gieas cdd (o 5 JB gl i 53 4T 0 8 (slaj 3l e 093 O g 85 53 ol 0lis 48 8 155 55 ol 131 51 6mmn Il 05w S5 551 Slonnd 5
Lo gt 2 om0 (6 S5 e g 53 5 Sl a3 8 L1 50555 Dl g a1 ol OS5 53 5 Sl 0B LS 1l a1 g O g S5 53 ol sl
el odiazi g 55, o 5o 3kl (glas s alas ol odliosls 513 sl (59 (B e (50555 5 Il 33 Jsb )5 &S he o pze IS



http://dx.doi.org/10.52547/qjerp.29.99.7
http://qjerp.ir/article-1-3032-en.html

[ Downloaded from gjerp.ir on 2026-06-12 ]

[ DOI: 10.52547/gjerp.29.99.7 ]

Jts piie d g ol 534S Dl (pl b il o P (gosleds Jgula alin V (ol Jgutr
Al (sl a0,
s Lo g Cad 5 Gladl Cad 5150550 b 255 o etalin 7 b0
s 5 gl Sl eslinul 4 3L 3 Lol med 528 Jo 5 Canys red S 1 Sl
ol gatmtin S 5 sb0len 35 o 3lgthy (V) 5 (1Y) Gojlad (slage o 5 s S yoa S
o S (S S Sl 5 3l 558 i 53 05y 5 B b g s sl e )
G 5 Sl o IS i i 5,8 a5l 5= VYOFL - /WY o S 6, slolis
Gp o 03655 Sl (6151 & 67 (e (pily Sl 50 e 5 a0

b o 2l Aoy 5 Ol s 40 OT 5 e

S gt 5 (SIS x5 D9l 3l ooliiw! Y

Slads o 5 anly pite Ol oy Glacdle Caad b Lo st Coad 51l o i 5 1) S5 ol 5o
Olssas @55y o pan Lo 2o 5l p g3 el 0 53 5055 el (6515 ke Ol ey Spmaf
33 S or o3lital s 5 e O ety Jgl Osen 85 Sokb b p3lie 3l s e
S a5 (Sladh 25 (S lee (sl e 55 2 202K Dy g 4 1y Pip S pite Ul gl o
2l (Tarif faie sTariff3;; sTarif f2i sTariff1iep s ¥ 6 ) S 8 &)y &)
Sla ke p33> Sl jo 33 s 5 oS o0 oS s Sz a5 3 sdboslizal (gla iz
S S e o 8655 ¢ 5 48 S ko 53 gt ) B el O 55 5315 S S0k s
) 0 Ll B e Ol ioman 5 S5 (81 e allain 5 5 e Ol Sl ol 2,3 OT & e
S o s okt Sl e e 5 S iie 551 oS e B e e O3 )
[Jsl a0

log(pi,t) =ay + o Tariff1;, + a,Tariff2;, + asTariff3;, + a,Tariff4;, (\¥F)
+ asNoTariff;, + yCDD; + HH; + City;; + &;,


http://dx.doi.org/10.52547/qjerp.29.99.7
http://qjerp.ir/article-1-3032-en.html

[ Downloaded from gjerp.ir on 2026-06-12 ]

[ DOI: 10.52547/gjerp.29.99.7 ]

Voo sl A9 0,led YA Jlo | golasl gbaculow 9 s (aolilad) sale 4 pii oY

:C_gb 641>_,~

log(qi,t) =ay+ alog(pl‘t) +yCDD; + HH; + City;; + &, o)

[0S s pan (5 5T (50533 53 1) ad @2, (VF) slslas ilan Il sl o 5
Gl 51 EK 8 ) Sl dorlgn OT L oS (5 nme 035 pmad 43 45 (5146 25 Sldie (53,
I S o i sl 48 515 0T 55 0diS (5 ume 457 ale 5 Ol gd 4 4 5 b (g mms S
L P s L;l.aﬁi;nﬂb;(.r.ﬂub)l}t)i ol gl a5 gl paze ¢\A§Jm Sy
L;U,a,>¢,?§u,~”;w&uguﬂ.@,)\yuc@pmmJ,.Ls,».aéuﬁ;;adfs
ol S i (oS o ame ol 1y ab aan 5 Sl 03 S 4 o (G0l (5 e S ¢
ples S oSt G053 33 O s

0335 JS 55 o pan Jaws 510 5 Joolom 5 gl Gl 5 Ol Lol D ST S Cad iles
xﬁﬁ@)ﬂ“iﬁw‘\fﬁ‘“’;ﬂﬁ/\ Sosled Jod Calides G0 s 5315 090 5
SR e e Ay sn i 4y 0daaniS 5150555 OISCan 4 a7 LBl 0 (55 es
53 Ok e 4 by e Sl Sl 0515 15 5 sbme (slaOku gb 53 s a5 Ol ksl oLzl
O S 30 sl i 3 G SO (e (A2 (a1l il o Il 4 b gy o g0y93 4
sl o lalis L6

ol Lo 0 L lacilo (slaad 51 a8 4 08 S s me oSl 4 s (S oy
6;1;@&;04?);11Su\wtﬁ>Lj,.a,f;a;);gl;Gﬁ\)ﬂ;équ;\ru{ﬁm;@
okd Llodd o 23 55 58 5 (e 4y 5035 e (lacdle Cud 6 5 o Lo e 4l 51
03) i )b Ol 53 s 5 § 5 331 5 ed Slaed 05 Sl 4 a5 b
Sk 5 5 1 AT g a5l 51 (SO S e sy gr 5 4 el sl L
SlasMe 2 8 5 53 4 ates 5y0plil it J58 BB 55 glasl clalas 4 S i
L oS Canline cpls ol 5 358 g0 3557 5=+ /V 5= /F 35 o B SO e B G

S o iy ST Gy e oy VG /o B e (G 3885 il )


http://dx.doi.org/10.52547/qjerp.29.99.7
http://qjerp.ir/article-1-3032-en.html

[ Downloaded from gjerp.ir on 2026-06-12 ]

[ DOI: 10.52547/gjerp.29.99.7 ]

oy

U 5t LB i S

(\f)éa,ug‘yméugﬂfﬂ\J«»@ugﬁ;;@« Sosled sA Sosleds Jgld

43-}5\;.(3.: J=le 5 dsl Jol e bew B M))Lsgicb).)‘;ﬂ

Alobosls 0L A (Soslad 5 A (Soslad Jghlor Calibee (Sl 52 53 S s S5 7 it

(P yitn Glyicds biwgio CoogB) 48,05 Diglds 5l oolitnl b 5 slolls (gond (iS (o A Jgox

(¥) (v) (v) (")

Jol al> 50 Jol > 5o Jol dl> 0 Jol dl> 0

ERVA S £ Sl I N2 Rl BRPRY /A dolt ERYAAN el Y ad e

(+/-1va) (+/--va¥) (+/+-¥A0) («/--¥fY)

fopeNEXE | [yyyrEE AN o] pyeREE Y b,

(+/-10%) («/--vYA) («/--1vY) (+/--v\%)

TARVYN SR IRTV AR ¢ 5kl BNV RV Gt IRV AR B i ¥ ad

(+/-A-Y) (+/-+avy) (+/-+20Y) (+/+-avy)

SfoovVEXRE | L [ypyxEE fypyxEX o] yyEEF ¥ ad

(+/-VAY) (+/--51Y) (+/--0ay) (+/--0¥%)

SfoYOAFEE | yprEH [ ypRrx SfyyEEx sole 48 25

(+/-1va) (+/++YAA) (+/+-YA¥) (+--v¥Y)

P9 4l o p9d al> 50 p9d al> 50 p9d al> 50

22 AR IV IS VNl Y F o A bagie cuond g, S

(+/11y) («/-1v0) (+/-1YY) («/+-AYY)

AAYN D AAYND AAYND AAYND Slanlice Slass
ab ab ab > Jlo o5 s jg, oloss
ab ab > > Mgl ol ol 5
al > > > 0399y i &l 31
ab; > > > 0599- pan S5 bawgio

it slaasl s le


http://dx.doi.org/10.52547/qjerp.29.99.7
http://qjerp.ir/article-1-3032-en.html

[ Downloaded from gjerp.ir on 2026-06-12 ]

[ DOI: 10.52547/gjerp.29.99.7 ]

Voo sl A9 0,led YA Jlo | golasl gbaculow 9 s (aolilad) sale 4 pii oF

_)JjLu«‘a-\..'ha:\.d:.w‘6)\}‘6hﬁﬁd\ﬁ¢¢€@6haﬁ)&wbﬂQ‘f&%bﬂ@&étd}\&f)}Ql».:./j

oy i Ol gty €139 U3 pn o o 03 Y o 5 s 5 o O 50 0 g S5 ) Sl ok g i palie 3 b o

B IES e Olseay ‘p?&um shies iz 53 O S 5 i b 1 09 Il Oguan 8y el 0 kitslizd

Ja.»:j.aﬁﬁﬁﬂ\fdﬁéﬁiﬁnL@:J‘)éjduv‘a-\f_éfﬂ\‘eu‘}j,:)jébb*;qwd,";‘rybyf))éj@‘au\.&nb

.C,-»‘a.»\.iabb)‘}L-N\szu’jjwtsa))bjdl.»)bd}b‘)sS}iﬁg}fﬂy

(Peog o lgicdy lapils Caad) ad a5 Sglas 5l oslanl b 5, slola ciad iS oss A Jgoo

() (v) (v) (1)
Py al>yo Jol al> e Jsl al> e Jsl al> 5o
EXVAY A Sl RV 13 9 Nkl IR N bl IRV 1 YN kol \ ab s
(«/v0Y) | (<LeeovY) | (f-0-Y) (+/-f£YA)
RS2 il IRV AL Sl IRV AN A%kl AR N Y b
(«/-AA) | (<fo-8vE) | (o/--%YY) (+f-+%-9)
R C VNN Y PATZN kbl IR PN & dolulol IEERY AN 4 dalull Y a3
(+/-av) (+/-1v4) (+/-1\v0) (+/-1v0)
AR S IRV & Sl B /'R S oA A ¥ a0
(+/-¥Y) («/--A-q) | (:f-vVD) (+/--59%)
ZAE bl Y IS Sl IRV /N et /4 e ol 4525
(«fvay) | (+eeovy) | (+--00Y) (+/--%%0)
Py al> e Py al> e Py al> e py> 4> e
SRAGN Sllal RSV A & & it IRV A i o Rkl R VYL okt P VRS BTG PCON L
(+/-v#4a) (+/-1+Y) (+/-1+Y) (+r+1-Y)
AAY LY AAY LY AAY LY AAY Y Slaslie slas
als als als > Jlos 05 sl slass
abs als > »> Sl el ol 5l
al, > > = 0,99 s i il 5
al; > »> = 0,95-Sran JS Lawgle

i laasl sl


http://dx.doi.org/10.52547/qjerp.29.99.7
http://qjerp.ir/article-1-3032-en.html

[ Downloaded from gjerp.ir on 2026-06-12 ]

[ DOI: 10.52547/gjerp.29.99.7 ]

00 e B 5 GO oud S o

sdsoslizal (15l (U e Ol oy 618 gy (Sladh o 5 42l oicta Ol gty o 520 Cond e gl o jo 531 Sl 5
O e Lo o 020,80 e 5 et 5 e Ol geas g 85l S 0k g g r3lin 33 a0 53 5 o
23l o a8 553 Sub Ol 3151 S Jal g S5 03 Sl okeslitl dsls e Ol e 45
)gwlo,umt;,lj;J,;;f,gaagt,;;.gL.\:ﬂ@_ﬁ:Gx?;&uu:sw;spfduj,);wﬁﬁr,;owf)
JS Lo sie 2570 oS (6,80 it gl 53 5 ol o> B LN 550555 Dl g Sl S g O g 55 53
Jo1s 53 3 bl slas yslie .ol oitdosts I3 Gl (55 (b a0 (0553 5 Jlo 55 Jsb 45 &S e 5 e

RO PRV-FeS g

S Wil AT 050w o)l gon o) g0 gyl Lol 0l poT 5l (1) 5 W) sl il

2150953 4l § 4 53 9 Sl 03 S Llodd 1059553 jmn S (o) 93— ,68 ¢yl sl Sl Ol
O s Sglite slakipy 5 0150950 (AT ys dSle) Hlgls Ciglite b juan by Jous 51 &S
S gl A8 J S iy O e Doglate Gy, ummen 9 (B 4 (g iws Die) (6 g
Cond &5 el (Gla3 Sl 5 RES sl 5 035 = 1PV Cand BEST 550 g0 Blod el Lo 52
L g 55 o 5 o Sl 5 el ok Bl /YA LIS 1l O e 5Ty
P 5 33 gaad O 1l cage b Sl adeiia aoniT S5 AiL jlre ladl Cud 5

Ll 0 e s Lo g0 55 oS Sl a3 gl (laals

Sez .Y
23l o0 aS il Sl oYL el 51 (655l sl (o 53 B sted EAS e
a5 glis Sl esbizal U Sags ol 3 3,8 13 eslizal 3558 Cgs sl slaaals
Gt S a S pan 1y (Gd (S5 F1 )b il sloms (SLa0k g 53 (6 e 8
e S s SOl

Shdbe & x5 LGy G gad 125 O U5 s o @B 4 s b
Sl gmo gy ol oSl 0 35T = IV b=/ oy Bass pl 53 eddesliul gsm S,
By O3 paan o y3 IV B Loy /F 3 g clomn sin 5 sbay 5y (Sad (S p3) Sl L oS


http://dx.doi.org/10.52547/qjerp.29.99.7
http://qjerp.ir/article-1-3032-en.html

[ Downloaded from gjerp.ir on 2026-06-12 ]

[ DOI: 10.52547/gjerp.29.99.7 ]

Voo sl A9 0,led YA Jlo | golasl gbaculow 9 s (aolilad) sale 4 pii bF

oolital b oS" Cuad RIS jolie 4 s oyl adl o ls Cdllas ane gl 55 Sl 5387 o st
315 S de Gla et 558 5 OLES 5 azdls Ml T oo S OMST (slaesls |

S 53 SKeali 4l Ul 587 s Ol o 1 3 5m ST (B sl Olsieny
Lol sed 2iS Calites laole 53 JsOlgsioas (Ol 0350 4 55 50 o)) san LG e
el Soglite Lol e [2iST Calibes (T )3 slaes 3 5 b il axdls Soulis Ll 5 e
S ol D3k Ol ) 5558 55 5 0 Sl 5 ed ol Bl Wl pa e ) sboay S e
Glold b o Sl 45 e Iy 151 (s V0 D) b 5 oSS L by e
033 35 e S8 81 s e ST 015 o it e (slaly 53 DB S 5 s
Tl Sl O ol 53 5slen SOk g 55 Gy s 85 (S sl & ol ol &S
Olg on s cpl SOk ;g8 T35 Lo gio 5 (5 ez Lo gio 2505 SLastl 53 b gy l3l el
o’)@@&}ﬁf\iou)ﬁkbéhTﬁﬂf

o 5 Lo 585 o5 S Dbl 4 o s Dy 50 53 5 ST SR dlgih Ol st 4
5T 53 a4 Ol g oo Ol ) s BB 55 olsm 5 ST 55 5 01l 55087 8528 o
Saslma 534S bbbk g8 ) Ll b dorls SaDka gs salS B 8 s 2ad 2SS
i ol b T Cans a (Gl Sglize WOT 53 G 50,0 Js il L5 Kus
Olge & (fad 28 Jos 8 15 ale 55 Calibes (sl (g 510 11 il 5 o (glanlllas

égl.'w

Andersen F. M., Gunkel P. A., Jacobsen H.K. and L. Kitzing (2021). "Residential
Electricity Consumption and Household Characteristics: An Econometric Analysis of
Danish smart-meter data". Energy Economics.

Bushnell J.B. and E.T. Mansur (2005). "Consumption under Noisy Price Signals: a
Study of Electricity Retail rate Deregulation in San Diego". The Journal of Industrial
Economics.


http://dx.doi.org/10.52547/qjerp.29.99.7
http://qjerp.ir/article-1-3032-en.html

[ Downloaded from gjerp.ir on 2026-06-12 ]

[ DOI: 10.52547/gjerp.29.99.7 ]

Borenstein S. (2009). "To what Electricity Price do Consumers Respond? Residential
Demand Elasticity under Increasing-block Pricing”. Preliminary manuscript,
Berkeley University

Borenstein S. and J. Bushnell (2019). "Do Two Electricity Pricing Wrongs Make a
Right? Cost Recovery, Externalities, and Efficiency." Working paper, NBER

Galiani S., P. J. McEwan and B. Quistorff (2017). "External and Internal Validity of a
Geographic Quasi-experiment Embedded in a Cluster-randomized Experiment."
Advances in Econometrics

Holland S.P., Mansur E.T., Muller N.Z. & A.J. Yates (2020). "Decompositions and
Policy Consequences of an Extraordinary decline in air Pollution from Electricity
Generation™. American Economic Journal: Economic Policy,

Houthakker H. S. (1951). "Some Calculations on Electricity Consumption in Great
Britain." Journal of the Royal Statistical Society. Series A (General)

Ito K. (2014). Do Consumers respond to Marginal or Average price? Evidence from
nonlinear Electricity pricing. American Economic Review.

Keele L.J. and R. Titiunik (2015). "Geographic Boundaries as Regression
discontinuities." Political Analysis

Keefer Q. and G. Rustamov (2018). "Limited Attention in Residential Energy markets:
a Regression Discontinuity Approach". Empirical Economics

Khanna M. and N.D. Rao. (2009). "Supply and Demand of Electricity in the
Developing World". Annual Review of Resource Econonomics

Lee D. S. (2008). "Randomized Experiments from non-random Selection in US House
elections”. Journal of Econometrics.

Lee D. S. and T. Lemieux (2010). "Regression Discontinuity designs in Economics".
Journal of Economic Literature.

Liddle B. and H. Huntington (2021). "How Prices, Income and Weather shape
household Electricity Demand in high-income and middle-income countries". Energy
Economics.

Salazar V.S., Gamer L.W. and V. Rosen (2016). "BMP Signalling in Skeletal
Development, Disease and Repair". Nature Reviews Endocrinology.

Shaffer B. (2020). "Misunderstanding Nonlinear Prices: Evidence from a Natural
Experiment on Residential Electricity Demand". American Economic Journal:
Economic Policy.

Ye Y. Koch S.F. and J. Zhang (2018). "Determinants of Household Electricity
Consumption in South Africa". Energy Economics.

Zhang Z., Cai W. and X. Feng (2017). "How do urban Households in China Respond
to Increasing Block Pricing in Electricity? Evidence from a fuzzy regression
discontinuity approach”. Energy Policy.


http://dx.doi.org/10.52547/qjerp.29.99.7
http://qjerp.ir/article-1-3032-en.html
http://www.tcpdf.org

