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ABSTRACT

This study analyzes the effect of neighborhood comparison information
provided on the bill of apartment management expenses for actual apart-
ment residents. Although this study was motivated by Allcott(2011b),
which examines the behaviors of US residential electricity consumers, the
purpose is totally different. Allcott(2011b) studies the differences in power
consumptions between those who receive neighborhood comparison in-
formation through their apartment management expenses bills and those
who do not. In short, it aims to find out the effect of neighborhood com-
parison information itself. However, this study targets those who get
neighborhood comparison information through their bills and examines if
there is any difference in this month power consumptions between house-
holds with last month power usage levels above their neighbors' average
and households with those below the average. In other words, while the
purpose of Allcott(2011b) was to see if neighborhood comparison in-
formation itself could lead to power savings, this study focuses on those
who were notified that they used more power than their neighbors and
looks at if this information could encourage them to use less electricity in
the future.

The question is that why the focus of this study should be put on the
power-saving effect of neighborhood comparison information. In fact,

South Korea carried out a pilot project back in 2012 targeting apartment
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building dwellers in Bangbae-dong, Seoul and learned that the outcomes of
this improvement project to provide the information through bills are very
fruitful. Since then, the government has made a lot of efforts to provide
the information throughout the country. Against this backdrop, it is neces-
sary to check the current situation to see whether this information effec-
tively induces users to consume less power. In order to check the situation
at this stage where the policy has been put in place, it needs to be exam-
ined whether the notification of the fact that they used more electricity
than their neighbors has positive effect on the users' future power
consumptions. In addition, this study aims to review the effect of this poli-
cy to provide the neighborhood comparison information.

In this study, the analyses are largely carried out in two fields. First, af-
ter obtaining monthly maintenance costs incurred by 744 households living
in the same apartment building, we examine whether those who were noti-
fied that they used more electricity than their neighbors' average last
month consume less power this month. Second, we survey how much
these actual residents are interested in neighborhood comparison in-
formation through eye-tracking experiments. These two analyses might ap-
pear to be the subject of two different studies but are closely related in
the following respects. If it is clearly observed in the first analysis that
those who consumed electricity more than their neighbors' average last
month try to save energy this month, thi proves that the residents are in-
terested in the neighborhood comparison information. Thersefore, it could

be reconfirmed in the second analysis through eye-tracking experiments



targeting the actual residents that their eye movements are significantly
concentrated on the neighborhood comparison information when reading
the bills. On the other hand, if the results of the first analysis, which is
empirical, could not provide any conclusive clues due to various con-
straints, substantial clues for the neighborhood comparison information
might be obtained through the eye-tracking experiments and in-depth inter-
view targeting actual residents on site. In particular, since an eye-tracking
experiment is a cognitive way to find out subjects' interest in certain in-
formation, it could provide an opportunity to learn residents' intrinsic inter-
est in the neighborhood comparison information provided through the bills.
In a sense that this study looks to the relationship between actual resi-
dents' interest in the neighborhood comparison information and their be-
haviors in response to the information through these two research analyses,
this study will be able to survey the effect of neighborhood comparison
information provided on the bills of apartment management expenses and
to suggest measures to improve and complement the current program.
The main results are as follows. Through the analysis of the 744 house-
holds' apartment management costs bills data from June 2016 to April
2017, it was found that households that were notified that their last month
electricity consumption exceeded their neighbors' average do not con-
sistently save power compared to those who were informed that their us-
age fell below the average. Looking at the data except for summer, when
electricity usage tends to soar due to the use of air-conditioning electronic

appliances, the average power consumption of the households whose power
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usage had been above their neighbors' average was lower during about
half of the analyzed period compared with households whose energy con-
sumption had been below the average. However, when analyzing the entire
data including summer to control the effect of temperature as an ex-
planatory variable, it was found that changes in this month electricity us-
age of households that consumed power more than their neighbors' average
last month are smaller than those of households that used electricity less
than their neighbors' average last month. Therefore, there exists the effect
of neighborhood comparison information. Nevertheless, it was estimated
that the electricity usage reduction rates of households with the much
greater use of electricity last month—40 or 50 percent more than the aver-
age—are smaller than those of households with 10 or 20 percent more
power consumption compared with the average. Thus, the results were
somewhat different from a hypothesis that the higher the excess usage ra-
tio is, the more energy-saving behaviors would be induced and nudged. In
addition, since the model used in the analysis does not include demo-
graphics and social characteristics, which are the key variables in resi-
dential electricity consumption modeling, there were constraints on inter-
preting the results of the analysis and limitations in drawing conclusive
evidence to show how much saving effect the neighborhood comparison
information has. Thus, the results of the first analysis of 744 households'
management costs bills data cannot be used as a proof that the comparison
information is useless. Rather, it can be understood that more careful ap-

proach need to be taken when studying the effect of the policy to provide



the information. This nonpersistent and limited effect of the information
has a significant meaning with respect to the policy. Since the effect of
the policy to provide the comparison information is limited, it needs to be
implemented with improvement measures and supplemental programs, rath-
er than expanding the current policy as it is. In this way, the expected ef-
fect could be brought about. Therefore, in order to induce households
whose electricity consumption exceeded their neighbors' average to save
energy more aggressively in comparison to households whose power usage
fell below the average and to encourage those with greater excess rates to
perform more conservative actions than those with relatively smaller excess
rates, this study proposes to develop measures to build institutional sys-
tems at a fundamental level and to devise complementary programs at a
technical level.

In the second analysis, the eye-tracking experiments and in-depth inter-
views are carried out on spot and provided more realistic outcomes. We
visited the apartment complex where the 744 households actually live and
conducted the eye-tracking experiments and in-depth interviews with peo-
ple who usually take care of bills in their family. It turns out that their in-
terest in the neighborhood comparison information was fairly low. When
having 40 people to read their bill, their eye movements are more focused
on the amount of electricity their family used and expenses incurred
accordingly. In addition, in the in-depth interviews, most respondents said
that the amounts of power they consumed are decided by their lifestyle (or

their family's lifestyle) and that they do not care their neighbors' power
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usage. Thus, it was found that personal reference has greater impact on
electricity consumption than social reference. This suggests that if the en-
ergy saving effect of social norms, which Allocott (2011b) argues with the
US case, is to be applied directly to Korea, the re-creation of the expected
effects would be limited due to the cultural differences between these two
countries. This is in line with a shared mental model (Denzau and North,
1994) in the new institutional economics, which explains that it is difficult
to realize the expected effect of a policy, however good the intent may be,
if the members of the society to which the policy is applied cannot share
and recognize the purpose of the policy.

In order to achieve more effective policy goals in Korea, it is necessary
to consider the following. First, we should devise social, cultural, and in-
stitutional systems, to which people in the country can react, rather than
simply introducing overseas successful cases and pushing forward the hori-
zontal expansion of them as quickly as possible. In other words, through
various civic awareness campaigns to help people to take into account so-
cial standards in the decision-making of energy consumption, we should
build a mid- to long-term basis where social norms and the value of sav-
ing energy could be shared. As a technical measure that can be considered
in the short term, it is necessary to develop better design that can deliver
visually more powerful neighborhood comparison information. As found
through the eye-tracking experiments in the second analysis, the salience
of information could increase the interest of information learners, and the

increased interest might lead to the decision-making behavior expected
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when providing the relevant information. Therefore, in order to increase
the information learners' cognitive response when reading their bills, it is
necessary to devise detailed policy measures, such as better design at a

technical level, that could further motivate energy conservation behavior.
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1. P&3A A9 whg

A2 “Qzko] ‘AAW FHY FE b BERASE Aol
s7e] alo] D2HWA UAAASANE F1Ee] At}

4 A S} 2] =
= A= Foll gA 53 ok 22 WA 2~z E gistue} 4
g Z Yo} gL ujd BECC(Behavior Energy and Climate Conferen
ce)d FEMAE ol AFAATY oA A LokRY A& e
A 2 AAE FFskar e, var AlH|A|H XA (Energy Informat
ion Agency; EIA) 9A] oLz =2 FFof Uit P54A e &

=
A gewozs 49T & e BEAATY 54¢ Fohj

oleld Thaka A7 FIAE Bd 14 Ad 4n 2 B 44
o] Bhe ATE hEA PEAASe oUAAR Hg ol

2 FEg R Yok AnAst AAte ZAFA BB 295
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5 Q7] 3]
Adoll= 4 Al2K(bounded rationality)e] Ut 7H4 sl A7t &)

D A54ATY FoA8ES AAS L 53] AdUAREE P FEoAA o] &8V
A% EIAY] Yol g A W82 T dAolEdA E1F 4 Ut} htt
ps://www.eia.gov/analysis/studies/demand/economicbehavior/, <=} 2018.10.20.
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AT ABFIA S AR olsT F Utk weF AnA
iLﬁMW s AT A7kl FelHoleks A ol 144
g avlAe] BES WA A FAS ARPTH, T AL

A7) w3 ZAAA WAE BY ) glon) FFHoRE A
) R whpolREE AA BAE G4 Zapl He B¢
7t e

% AATAA A WsE wra) S8 FeEe 2AYAe

AR A ARl BAARHE D Aolgte 7 stoll Al
sk ARel ‘A& 7l (paternalistic intervention)’ 0.2 34 H T},
Jy HZ AELANA &7 8 AATE B et BEdeiAl A
Mgol wet o]&4 7vhe}t ge] ‘eld AMlAK(rational consumers)’
o} ‘AR g2 s AR (nearly perfect information)’oll 7
g AL dAolA I AEdE gstrlol ZEH dAE JE
Wi e AAolt wEts FFAAASS ARl tE AR
A A3 Y RT AR e 2BF T EAS HkYsiy

o
MEE AA2UA A5 5 i, HARHHAE Sejix

RES
%=(unrevealed) 71 ¢l % EFAHolgta 43 Yot o|9t &
& oA e AYan AN BEAANA AA vl
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240] A== = Aot
= %LOHHE EAA



2. 71& A 3 AT

B i‘ﬂ%oﬂ ofsf o] FolHth
Ao Ao F %
,H 7Y 71311%1 ALS 73 A 8HA W A
Q23 g9log g3}

Frederiks et al.(2015)= 7H8-8 oA &nle} o= Aok Te]a
ouz &8 Fxke] AA8AS ASIJITE 2 <l(socio-demographic
factor), A2]4 L<l(psychological factor), ®J& =gt 2 A3k g9l
(external contextual and situational factor) .2 1o Aw3s}ar 9,11:}.

=5 o] F AFOITA Q0o 9 AlgA Qole AL uo] /1A
9 oA Aol YFe mA= ade FaA s A /‘}33]
AT gfloze Yol A, wgFE, &5, 7H “(household
size), 78 % =7](dwelling type and
age), A7} oJF(home ownership), 7+ Aol 7] 9| *|(stage of
family life cycle), X214 <] X|(geographical location) 5°] &= )
o2 Agld 8o g2s ol YA Aokt e AR Ao

F

o
-
o
-\o

ofN o

size), AZFAgH(dwelling

rhu

2) 2+ 29%0] 7184 oyA &H FE o nXe JF A7 ud g2 2
o] =EHY B4 WIS AN FE A9 Bk s e ot
BolALE olux] AH|FFo] Wolx|= ”?*Ol WAL SARE YA aRlES
Zo0]7] Y3l YA 5E& FFE A FAE ¢ Bol] & sMeAdol oA, o]
€ A AuA aHlEe Eole At e Vs g,o] oAtk B Ao
7k 8Rlo] 7}7‘“1 MR &H| el vX e FAHL Aol el Yol 1
gdaby] Hote F8 2 7RA 89l disiARE A 0] oFuAk gt 2 8]l
Gk gt A W82 BEoA AFS Frederiks er al(2015)< A4 st
7] Apgth

HI2% OlLiXIMOLS 9Bt BSHMS 7



g AAMEE SA-ske A4 E £4] AA(knowledge and problem

awareness), 7F 7Y 71|, Bl % Ald(values, attitudes and
beliefs), 571, 9= 2 =3E(motives, intentions and goals) 5°] 1.
HAo [18 2-1]12 o3 8lSo] 7HEE AMUA 4nlFFzd w1
Ae FE 2AFet A Zlolt)

[32 2-1] 788 oliX] AH|mHE ZFHQI

z Household Energy
Individual Predictors Energy " Consumption &
s ‘ Behavior _J Conservation
Socio-Demographic Factors
. Age
= Gender
=  Education and literacy
-
-
-

Employment status
Soci nd income v -
dd = Situational Predictors
c. 3 age) : _
e,
Geograpl oc

Contextual & Structural Factors

aws, regulations and policics
A\: ilable technology
(e.g.. tariffs, rebates and subsidies)
Built environment

(design and infrastructure)

= Information, mass media and advertising
= Neighbourhood factors
(e.g.. community spirit, cohesion, ere.)
ic norms and community

moral obligati
= Personality YOG ulmrﬂl traditions and customs

(e.g., altruism, self-, cl‘l’cumy = Other social, cultural, economic, political

perceived behavioral control, erc.) and legal |nﬂutnLc3i in the environment
- Grnup membership and normative

tive |
motivational influences /

AL Frederiks et al.(2015, p.577)<] Figure 1.

Kavousian et al.(2013)& wl=F 1,65270 7} 108 ©9 ~nlE
t]El(smart meter) A5E AH8st 7] $(climate), Z1& 543 (building
characteristics), 7} 7]7](appliance stock), A+ ¥-&(occupants’
behavior) 5ol 7148 AY 2vFd vX = FFS ASsIATE &
A Ao mEY 1L, Ay giny AF 54, A9 g4HE Tt



A717) B ol% Sol Ar) AYuF Fohol Y 2 JFE v
L adow Agagrh A 554 o T 19-3549 APUE
AY2HE WFE 9002 4431 g BB AfE AP
g ol 9002 Agate o vekith of ERA Frlze
R HanF o) FIT B

T 7hsAe] EolAH ol T MY LRFS v e dde T
O AHS Bl 7435 9=, Kavousian et al.(2013)2 ©]#]
g ATFAIT AAEY B4 AsolA 253 AYanEF 31| g
A7 EeuA] @2 Ae S dva A9t

Brounen et al.(2012)= WE@#= 3047 7k #id AEE o] &3}
o 7H4E Agavd e T 82 ST 7MY FEY
Agavld FFS vA= 820s B4 =580 FE =H4
(physical) -2 7]« (technical) & < =<
7188 g anlo] &S wA= AAZ 9 =
< F71E AHEE Zlo] ¥ Fasital FxsiH, olE f3 A4S
AR ol AT Aol WEH VR HYanFe A5 5
& 310t AHdE EA4 o =
o, o]2g 29l Tk 1

28 " v AR
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&S A=A AHEY] Y3 2007 dFE 2013 d71A] 2] €4

a8 E 8519 Th B4 Ao w2 Wit 80l 34 JTFL
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Zol 2M5kn Y9 FE NEE o e A9} o
o)% glol WA Avl H# 5 A uhie A 2
Belth 47 Ba AL ofv] &l B WFIHe AL HEs
7 2 AR PERHOE WG Yolshs Hlolth AFHA

Stoll A= o]Ad 7ile] BFAE ATste e dde B +A 4
o

=)
Jm
e
ok

SH(status quo bias) .= H=31 Q)
Lokl A A #EHAT olE3 AN FA HIFS Tt
=7

U Y bsE T tigte] B9 AiRldlA § 2 B8 F Aol
Yol = BT AP S| 2] M AFHeE APl 1t
Edths Zlolth 53 M9 b5 teke] thd ARt 1R Bold
Ao] Hlmdts Aol FAHNAL F3o] LA el AE Ao
BE 54S A4S U BH F AU A 7T 2482 A5
£ Zlo] ol BAel met Aol J1E Mg nestels 4ol

Samuelson and Zechkauser(1988)<} Kahneman et al.(1991)& 4
< B8t ol2dt A A HFo] AAZ AZF FFolA AEHZH O
2 #EFIGE=E ARS B9l vl 9loH, Brennan(2007), Hartman et
al.(1991), Pichert and Katsikopoulos(2008)= 714§ A& Anjel
H3k e Y AAHANME FL3 Aol YERES Btk 2012
W v Be-ethew(Brown University)d] A78& A4 fx HE
o] g An e vA= FFS EAsr] Hall BHepbeigtu g
ZIsAt AFAE R APS Fdstet], 48 HES o3y

Zory)

¢

B dgwe 7|sA A¥d #AEF AT Wee HAA3 - ZEE2017,
pp.143~144)S #33l7] wigdt) kA A F - FEHE2017)2 2 tistae] 4
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veletista AP 37H(A, B, C)°] 7IsA AES tidoes A

B F 7 %A AR FEAT FEEEAY 49, 344 B)
of The} Be BFE A ciES AASET UA A 7144

B wo] 21 29X E 7B oE AR HHE Hol § *Ht‘r 71—“5:

]:-?/\}9} B 71#*}01] = FATE oW I
93 = (control group)C. & 83l TE & A 7SAE 4 &
2 AES Fslr] 3t 2 g (treatment group) o= T-&H Ho|H

B 7IsAE A 71sAeE C 71sAF Aol o] 4] 7]l 28 A9
Fo2 N = k. AP 20124 49 Foll F 25 1Y

e WA R Fols Al IGA BF ofRd 3AE 514 Pob 59
@ ol =EAUT T WA Folt %A AR Hlo 2o FAE
2

ASE B 71440 AASTE 4EE A% F A e thes

=

FA 229 AZISATE 71 ol A7) Aok
208 oh)A% of A= Aol A=H B
&AL ARt A ool A71% Aok Zlolm, okvd Aol A

171 AY A7 AeFgthrolth, A e
7% 71249} vlaste] AF 717kl oA Aeko] Prh} 2AHY

d W&ol A e dElelAE FuedoRE AN e, s Aol
E(http://brown.edu/about/brown-is-green)= @A Aol E71s3 AEjolth. Ty
8] A48 wvt G AFE JAPse HAAA hEEES BYo] JorE,
g S B LS vk

H2% OlUxIHtS I3t BSHMS 13
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[32 2-2] 7IsARE THAH| HHHSIE

300

2,00

A7l = A BZl =5 A c?l = AF

T AEZSL Ag4ng FFASGEMS UER.

A& Brown University, “Energy Usage and the Status Quo Bias” 2] p.4. http://
brown.edu/about/brown-is-green/, H&d#k: 2015.10.8.; HA 3 - e F(201
Dol AL

urh WS AP AolE P s 4T 69 Fokel 7
g Aeane] Pausee (19 2200 AAsaT 154
AS] Busigo] B J1%Akel Hla) 7bg e Aoz AEgow,

ol= Ad BHE dERASE AY LAt AF g & 4

B2 Bo ey glolth EF B 71549 C 71541 BEusgol
1 ggow B olglgo] eldt

Beleoietaol A Al o] e A4FA dFe AA A
A oA A #EL F ASE BoFTE A uvt ok b
ol @ A WIS & ZE&ITHE A2 HEUeEE oA 4
of oA & AAE & 5 e Ae & HAFA Qlo] oA

H2% OlUXIHS I3t BS AN 15



iy

Fady] A3 BE3 F83 NS Asdnh

2) Akl T4 (Social Norm)3} oy x| Ao

olERe] Fike F AASH s BeAel WolxE AU B
the olelg AEl 9 HgEY BF B 9RH A4 A= F
g 5 9tk e ol @ AAA Ado] B3 ele] o) SFhs)
of FYHA FETHE o2 ST HFY A LR BFO
2 ARHA GEAE 471G Bast Ak 53] B Aol oy
A Agol A FNQlel oA F1Fe] Fhele] wEZPe] ol ‘Al

5o pele) UER g vl He AdE aAskn gYstus

e
=

Joo et al.(2018)& ALE 2 WA A AEE B 3E E&A0 B &

HE YU 5 UEAE dohny] 91 AT Yt & SeelA 2015
9 29%H 39 R4S toR A9 WS AP
9

N Al 7R FF7 AXNFAHKTL, T2, T3)H SAAGS %“33}913}.
A A AR AXNHHTLY)S & doko g vAAT A
g Moo B AA s Add o AL TSl “dudA
dekg 98l = AHES 7HEA oMAFA & e WAAE sl 2
o} 7 WA él%(Tz)f E Aok A FAE AH Aee Fdo|th
“ARlRANE 5 HFE ¢ = AHE =
ol7] AHRI FFa FAAFUN e BT A AAA #
& 2] A FolE Yo ZRE Holr Iy, o] FAHRIY oS
Aestdth T1 A oA 2 T2 gl &3 AREe] A4 3
Al & Aokl gk WAAZE F2HE ] SSlnh v Al WA
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éAMWL e g B, AYE AL AJAA &
9147} J=AE BB oH, 10] 7P vl 571 71
S(Likert scale)E AH&3}9th.
Zé.ﬂrt O3 2o 1A By AAEHE BAsET T1
59L9] &< Aoketdon T29 T3 7247t 85L9} 42L9] &
oFst Tt T 4o9f o9 Hlg, ofole] HIES BAEY &
S A7} T1& oF 35.2L9] &S AsIH I o]& 1.9% 5 AE
o ALgshE B9 o3 22 ofo|th T2& 72.9L(3.8%9] ARY), T3S
54.7L(2.9%9] Ao =< Aokttt SAXG] HA = AHF
442,419} VWS B Al A X[ 747} 8%, 16.5%, 12.4%2] & 4
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[a2! 2-3] 58 SABl0|Me| Xx|&at

FIGURE 2
Unconditional and Conditional ATEs: (A) Water Use PN and (B) Water Use PPPN

A Water Use PN B Water Use PPPN

b

10

m-35

-50

-15
016

Saving Volume (liters)
i
Saving Volume (liters)

-100

=20

-150
=30

T T T L T T T
T1 T2 T3 Tl T2 T3

® unconditional 1 conditional * unconditional o conditional

Notes: Treatment condition T1 indicates message, T2 commitment, and T3 social goal. The circle and the black line represent
the unconditional ATE and its 95% confidence interval, respectively. The square and the gray line represent the conditional ATE
and its 95% confidence interval, respectively. The unit of saving volume is liters.

A5 Joo et al(2018, p.1797)2] Figure 2.

S0 o ARE BASA ke
o B A AN BF AR EIE o) P
ol B AR EITF Folehl ks 2 & 5 Ak )

fu)
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_E

35 =
ol &F B AR H IAE AX a7 Y= Aoz YET T19
73%- oF 75L(0.4% AFS)), T2 16.1L(0.8% AFY)), T3 11.2L(0.6%

o ApSl)EHE Aoks oz AU R tE JuE FA
S0k BANA e A BF B ANEIL FoIs th

npAEto® Jjom A% FuA R WIE dopHtE),

H2% oluixiHetS 5t BSAME 19



M MW vhst o] WS

fr
i
[
41

= S Ao HEZAS B3 =

Abstatt L9 o] W A Ao FFol Wt SHEC HEUE =4

7F s SRR e SHEEHA 2 Ade AHEd 715y

g oARA Folgk Aot e B, = AEFLR AT F
3l

ol UEhUA &8tth olF FalA HAE A FH oF Aold=
ol Bole AgHrt A9 gltke As ¢ F dok 743 gE

Z.&(weighted probability model)<S 53t E4g A3} Fso] &
oy ‘ol F5E AYE FE] WIE Ede, AfHoR

Mdel o3 =9 Apol= fle A= YT

ofA Y ‘AFB|A" Z]F we} JHR1Y oA AHgo] FEFE HEe
HQl & o2 AT ZE Goldstein et al.(2008)ZF Nolan et al.(2008)&
£ < Atk Goldstein et al.(2008)& &8 E4AE0A AFH= F
M FFe - EE AT $ 1 A5 Btk 1A A ¥
A 1-7tEs BsAo] SRS FstaAt oA A4l HIA]
A A NE B F48 AAEske Aol 593 22t e
T en, F RA Id7tEE A WA I97tE Y8l Hef “o] =

ERly ol O AuE Fossich F R 2wzt
S5 100708 A BRI WA} 17U FoI &g Mad

A3, e 549 Polg ARE AT T @A 1ANEE AT

we Ba7le] Polgo] ¥ BE RS BN, ot %A AFe
siol AL oA AgAA A A1FE AL Aol of
d umle] 75%7t Felsha gleks A=tk BRely o T3
2& Holn gtk



Nolan et al.(2008)& w|=F g LYol AFA 814 S Ao 2 o
A Aol A A8l A 7] Z(social reference) S AAISIAS w) 24 A
g g b AnlEel| oju g WSyl AEA AP ARSA 7
= ANE A% Yoz FEe Aol M HES F3 oy
2l Aokl FoAe AW, FAA Ad YHe R AA AF
219] o] 2 YHE(T7%)°] o5 S FI30 ooz ARE oAl FEA
AF7NE At oy s FEEEb = 84S QENT 1

olFA 8HE W IPEASS oF 20%9] MY P Tk 4H|

g]ar

T 2 0 At tehgeh o|F T AYEA} AL A
9% o] ol 2ol oux Weke YA s Yrke AF A
87 7)Ee AN BT U3 A UA 4G YehE HEo}
Brhe M 28T & Atk o3l oA AEFel WEt BN
F717k Aele] okl AHElA 712 2ASGETHE e WA o AT
L A A2 G wsle] Ange wal dEA Az A3
& 9leka)

E3, Nolan et al.(2008)& A7 7129] JFEE SHag,
oA Here Fal B4NEE T 4 vk Auy ouiAu gL
kg & qrhe JuuT ol%el trkrl Wk st Yrke A
87} ofUiA oke] Yeh Wste] 9% FEO| o T FFYL vk
A WEST A )z GGl Bt old @ Avks TN

M-S A ouAAStE P et

e
>
o
2
)

4) o]lF% AFH 7E F2 AMEAE HnE 5 Qe dE5E HAE F U
FAS} FAE A= v Ay EoREnk olyzh /\}ﬁlﬂrth Hdto] AA %Y
1 Uk hFAQA G = Gerber ef al(2008) 4132 HInE 53] EEXEESES &
d F J2S 23l uk ok

H2E olXIEtE flst ASEHE

N
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Z 2 Ted oMol AR FAE £ qloE Aotk 23
ANAA] Heks dfoF st F717F ot oyt AR ol A LA E Y
A oolux Heks B3l BHRI0) 7|98 = e FRIF 6%
23t Melolgta wekE ] wjEo|th Nolan et al.(2008)°l A1) A}3]
A Z1Z(Mthre olxe] stal lthe akete] AAAE el o 717
T Atk F HRE AgEo] L et vr Fdsof ke A

b Ers AR M0l sl

oom

o
Sh

_l_u

3) @AM AFAAT A7 &8 AR

ANHA| ool A AFAATHH HT WHle T3l & AEs AT
AR 7Hd ®o] A5+ Opowere] HER(Home Energy Report)ol
s AmR A gt} Opowers 3E73Ass ¥y o]‘Ei(Big Data)
A4S &8st ARt 2o A AUAAE HR
5(DR; Demand Response) ZZ 10| &

& 7 AUAFTFAIA AlFske HA
2016, p.102), 2016'd 2¢¥ Oracleol U4 FHE AT P57 A8t
S5 Sl ARSI A 7)ol oA 4] dEl Wl & FIFS
Ath= sHEA A7 ksl wel Opowers ©] & 4l
A G372 ster I AAEE U Zlo] vtE HERO|th
AZ1es AAME AHEE, 853 22 7]EAR] ARE A
T8 Aol B#3t o1 Opower= HERS &3l AR EA4E
o]x9] FHE Hlwsl A|Fatr] Azt

=) _101'
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5) Oracle Buys Opower, https://www.oracle.com/corporate/acquisitions/opower/, <
Uzt 2018 10€ 20¢.
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[O&! 2-4] HER: AIS|M Hlw 2E

Last Month Neighborhood Comparison | Last month you used 15% LESS
electricity than your efficient neighbors.
YOUR EFFICIENCY STANDING:

YoUu 504 kwn* P | GREAT ©©
EFFICIENT Goon @
NEIGHBORS 596 BELOW RERAOE
ALL NEIGHBORS 1,092

* kWh: A 100-Watt bulb buming for 10 hours uses 1 kilowatt-hour.

A& Allcott(2011b, p.1084)2] Fig. 1.

[18 241 A1 WMo $837 7S 9T HERS| A
AHE B Zlolth HERS ARRA Ml FA F 7HA #3839 F
H(norm)& AASIL Q=T st A o] 3] Bl ARE AlF
s A< TR (descriptive norm)C. 24, [19 2-4]19] AZol FA|
H O EE S 2dHL Joh Asd FHS Bl Ay AR
o5 MY AREFI vlwst AR How, AN FAE
(F8 9, ¢ Y] 35S Ad o] (“All neighbors”)E3 1
9] 20%0l sk o](“Efficient Neighbors”)E2] AW E
sto BHoFa ok o shve 7HA] Ads o HAdiF
(injunctive norm) .24, [1¥ 2-4]8) QLEZd] HAH omAE &
s 2FH Aot AdF FHLS “Great”, “Good”, “Below Average”

TR
HERS| &= T & T8% 84 F stues AY &HES 2 =+ 3
= T7AA A weto]l 7AfE “Action Steps Module” o] tH[ 18
2-5]). ©] Action Steps Module> Z} 3142] A HE #H-& #43}
of BEFPO R ofjfA] Aof Weks AAZ Zojth 7t AFHA A

ofN o
oX,

-

i
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Action Steps | Personalized tips chosen for you based on your energy use and housing profile

Quick Fixes
Things you can do right now

Smart Purchases
Save alot by spending a litle

Great Investments
Big ideas for big savings

[ Adjust the display on your TV

New televisions are originally
configured to look best on the
showroom floor—at a setting
that’s generally unnecessary for
your home.

Changing your TV's display
settings can reduce its power
use by up to 50% without
compromising picture quality.
Use the “display” or “picture”
menus on your TV: adjusting the
“contrast” and “brightness”
settings have the most impact
on energy use.

Dimming the display can also
extend the life of your television,

[ Install occupancy sensors

Have trouble remembering to
turn the lights off? Occupancy
sensors automatically switch
them off once you leave a
room—saving you worry and
money.

Sensors are ideal for rooms
people enter and leave
frequently (such as a family
room) and also areas where a
light would not be seen (such as
a storage area).

Wall-mounted models replace
standard light switches and they
are available at most hardware
stores.

[ save money with a new clothes

washer

Washing your clothes in a
machine uses significant energy,
especially if you use warm or hot
water cycles.

In fact, when using warm or hot
cycles, up to 90% of the total
energy used for washing clothes
goes towards water heating.

Some premium-efficiency
clothes washers use about half
the water of older models, which
means you save money. SMUD
offers a rebate on certain
washers—visit our website for
mare details.

SAVE UP TO SAVE UP TO

$40 PER TV PER YEAR $30 PER YEAR

A& Allcott(2011b, p.1084)2] Fig. 2.

SAVE UPTO

$30 PER YEAR

Allcott(2011b)& ®]= 605+ 7}

HER©] Al&star A=

Ael sl ARE gt

A5 A3 Allcott(2011b)
o) 4 Aol mEy, HERS HoA o2 of 2%°] 4w =
a7} e AR Yl t(H 8- EE, 2017, p.148).

A s-euetell M= Opowerst &2 ARSA 7|24 HE Al&shs



AN AHAGe] AT Ak BFAIATY FHo 20129
B AR AR obsE Beul 1AA ARG L ofstE
of Aol oA AMERE A A2 AT UAE
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oA ARgFFel ik @A U FY WAy v, Hd €3 3Y
Hlal 23S AZEgE Zo] EAoltt

ool AT oUA -y ofgtE #ElH] 1A AYGE I
gatr)oll AA AT WllE ofgE 600A el s AEAIY S A
A, [17 2-6] LEZ AT Zlo] BA ARAG dA=
AREE IAA YARloltt APEAN Al ARREE A ([
2-6]9] 9Z)9} Hlws) B W w5 220 MG o]gate] 4H|
A AE B F IAESE OARE MAATE He S8R 4 9l
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AR o33 2k 20119 199 A A ARSEFE | gy
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o ABTE 200, AEAAS] A% 5950 Lo 2333’47‘42

=
=

g ANAAT Aeakg, “ddx] ek, HaRls 9 e (2011E 1€ 1
8Y); HA 3] - Ze+(2017, p.14D A AQ1-E-

ojgh &2 dUAEY EATF AA HFSH wEt AXBARE
AAE ouA Aok IAAE HMxHoR ke e SRR
UAE Y olutE dElH] AN HAAY S FSAT o] A
e FolurZe] F= 3ol 201733704 5009+ 7htell oy A

&)
o
i)

.‘g’r_{g

o] &2 HA 3 - ZE2017, pp.149~150)02 st A2 H
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"ok ANE RS AL ZER AYHlen] iy A=y F
A BE oo A4S DAt < 21> “olvtE 1A 7

="
AR A8 BE 8 AHS AkANT Aotk

(Z 2-1) OUXIZORY OfIkE DRM Al SI= SF2E o MK

W= 2012 2013 2014 2015 2016
8 7H(RHAIY) 32 79 148 250 133
AA 74T 32 83 164 274 144

20159 =71 9] Ags HAF - ZEEQ017, pl50)e <E Dold dom,
201695 Aue dduAId FHojA 9 A= “AdAY 9L 447 (t
tp:/fwww.kemco.or.kr/web/kem_home_new/introduce/introduce/general/bizstate/r
esult/2016.asp, A& YAl 2018.10.20.) ZF 2016 X5 &85t

A5 HAE - AEE2017) D FoliA I EH o)A

N

T feueke] AAA ARG
2 e HFAREERIY RS a1
A

2]
£ So|=5 fr=she Hl 1AL

o}z 27 BARA, 0% FAW
AA

of Ao ZN AH|PE)
= AAolt}. A AFT vl=9
Opower= AF8]# 7 (social norms), & ERClo] T3k AR E A ¥
ot olye} WA Fog AFAER] &35 J3K(loss

aversion)8), @A AFS &85 OPT-out, OPT-in, A=A &

o

7) A3 - ZFE1E2017, p.150)e] <FE 1>S FHol LA Fk 017)4 285 85t
NUAEGFY olE AN AY AEE FAEE 9 4F As5F AASL A
o, AA SR FH01NY 7S 2 ‘?lf?—__} T %/\“E‘ Fefoltt. dhH HA
3] - ZEE20179] <E Dol AAE 201695 AHEE D A8 FA= ol
UAFE FHo|A o AAE FX|9} thi ZP°l7} A7lell, & BRuAe 7 HA
2521 oA FHE EH oA ARE EEdt] <X 2-1D& AFASAT

8) &AM FYT FRY A &4 FHF JHATE o FHH X R
7] W& AEES &dE FIstn Ho ste Aol s %
(Kahneman and Tversky, 1979).
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1) HER®] #7] &3KLong-term Effects)

QA A R 9FE Opowere] Home Energy Reporte} 22 7o &
W7} A71H o2 oudt AAE Y st=AE AR 913 Allcott
and Rogers(2014)= o3 22 AgS st A2 tE Al A
Aol A= AHRER FEBS T8k o] E Site 1, Site 2, Site 30%
Aol AT). Site 13} 20)E HERE e WIEE Y(monthly) 52
7] (quarterly) @9 = FA9E AASAS Site 3ol AHe B
o] AMgslE ZH e WY, AYEE AA AHlgE 7hollE 710t

B

YELEEF gholE £ QR ) olgidt A3 HAE F3] Home
Energy Report7} 7|02 ofjif2] 4] Pefol ofu]gt P& w|X]

=AE 24T F A =HAoh
&l Opower®] HERS &3l AHS1A Hlao] A7]3F =29 7}
TYrE A9 ang A7 a3t & 202 Yewth 71 AR
F7IH 02 AAle] HY Ange Q1Y HY AHF

S|

= Aol A7IZF A&HE iR ARELS RSt Jd 7

712 Bt G839 ZAo7 wAEA He Aotk olgt #A
A3 A7} Ferraro et al.(2011)o A = ER1E =], o]&2 A+l 9
St AR A Blw AR Fie Y3Pdo R TIXx= Aol ofle} ¢F

(LY

0
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213 8] AJRbe] A ARZMA = FE3 A2 e

2) AANZ agAle] Y o A 13 HS

Allcott(2011a)> A Al ZA7F FIATR] AE Al HS =
%

tl
ot fUE F & YEAB AFH A AT Age] Fag
9 17e o 48e APskAth A7 A9 A7)AYA

Commonwealth Edison(ComEd)3} Al7}al X9 NGO % 3huel
Center for Neighborhood Technology(CNT)<= Energy-Smart Pricing
Plan(ESPP)=HL ol &= &<l AR 854S AR F o] agAld
7H4 A 9AE ZH3ATE CNTol olv] 714€ 7,000 9] AHLE
oIl ESPPell thet FRE $-3 U 51 AR SRS i3 5o U
o2 ARE F AT JAL Y ARES] AUS Wob F 6937}
T FAAE gHsglon, o] F 103715 FAHE Al
gtk i) o ZE el el oA ¥l AldEe 9)Fel
Hol A Unk AFET} thex] PAR 222 A2e 2FA6 3]
&t715 AdElstl7] Wzl AeA Ho(selection bias)7F A2 FHtl
lov], ol AN 2FA} JFH o2 AYHAE we] Fahe ¢
£ WAMOE 2gsh Bk 2AW olel@ 2
ot AHEES s BA4S T8l 7H4 wstel] tig v
ohd % glom® syt Ao HEHoR AN 234

@ 7A%e) ANE S o ofn AE 53 AR

A A = ComEdolA Agstd 7= 8FA|%(flat rate
tariff) & 1= 283t on, HAHGdA= At B9 ago] &
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A AN 29AE A8sth AARE a5 WY 3 &

% 470] AaAAH g 540 we} a3 Sl e

Prq = P}ﬁA+D—H

AN p e dY hAZE] a7t AE EEiE, PL = 49 8%
A G hAZEY =7HE, D olARIE(GAEKWh), [T Foff<l
H] &(1LAME/kWh)S YERITE 4&u)714o] 104 E/KWhETE Eolx]
A HE AAY G 52 7HF0 tig A1E ojvd &2 Mtz
Al Bt} ComEdes Z2IH(A )0l gt & AXFEH FAH
o] Fofl AFMER AEHFS AT e 20tE uEE A5

ATt

(7 2-2) SHIE MRIZC

T &
=7 L5924 flat rate tariff
o &= 82754 E/KWhH, T2 Al- A= 6.208E/KWhS] S 5&
(10371 | 4
53
8392 real time price
Azt webd 42k e TS Aske W
AR A 1AL AA
(5907]_?) phd Phd +D PIE U:}a]' 1 7}‘—1'@‘ 48
Zuj7bA o] 10MEKWh7t B 74¢ &2 7HEdl tid 7 1(High
Price Alert)E =t}

A5 Allcott(2011a)9] W& wo 2 Aap 244,

A% ATE AWEm AN LFA TR FAG 7HFE)
fol@ ¢4 THBEge] e Ao Uehith g4 7le

H2% OlLiXIZOLS I3t HSHMIS 31



A-E FEst] Ao EA, 72 FvtAo] 1ME sl wet 17.
4kWh, 21.8kWhitE HEAHE Fol= ZASE YEgth STH|Z2¢
A AbEEo] AARRE aFAld ¥kt Hr]8Fo] w2 AR
A W& AR E RatE o|dshy] B Hrlawe] 2 AR

o 4w AAE Folt Ay} epgrhs Holth Le oo tid

siie o2 7199 Bask g, wer Aol @7k Agol of
U4 maEEel ¥ rI71E Tt AR aFAl B
o RpaA WELHRE Zole EHE HolA R o A 17
850 ol Solgria sttieks A4 EAE A
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anlAgoe] Aalo] AHgIIL Qe AHAETOl dF Hu
oz AFWA oY A
olH g AFol| F& dolrr] 93l Jessoe and Rapson(2014)= V=
SFYE]Z(Connecticut) 2] HE|A|ZE(Bridgeport)$} 3l o] 2 (New
Haven) Z|<j¢] F€& % e e tadt 22 dde A
WS DA oYL ol Aol FAY TE B X2
ol o A B3l T 11527 F 4377hE Agste] ba3
2ol BANYT ANUTS FHNGG. BAYDE AA ER F
2077br& AAskslEd, ol | a&8 Ve A9 Z2O9
Ag B2 wgkon] 1% wAeh ofuiA et

o Fojsta k= A
g FEHRS ATt AXNHEL F FRE I A WA
AR WA BB Z 1307178 AASIGoH, o)SdAE A7



fo

= W3l ik FRYES AP Agsta A7 e 7HEe] LEA
A sHE A 52 308 Ao e EEFAT T A AX A
o] 3 1AA R Haf ANEL APALEH, AV_F, dAEHE

Y A o] MEE o4 HlE 55 in-home display(IHD)
AT T JEF Ik

o[

o

it
o
ot

(o]

(2 2-3) SHIE 2702 MR|IFC

T8 e
BARY |- Z2ade Felsa Ao 4e 54 e
7747) |- aFHAS oA Aepel i@ BEAL AT ¥

= I=]
- DA(Day-Ahead): kwh@ 7}2¢] $0.50 THE 22
AT 1 Aol 7H4& EEE

(1307} - TM: kWh3 714 0] $1.25%HE 22 79 3
dH=E Aol

N AN 19 BT AXE v
X*lfﬁgz - ool Tald IHDE A3, A4S9) Agerol] tiste] AN
( ) AnEy 2 Ag e da ne)E Be

Zk5: Jessoe and Rapson(2014)¢] W& Ed|= Ax}7} A

o
Me
)
=2
A
Ac)

i

=

A7) ago] Wsgel wh 7t JAEE oA Aol duht |
A S B EE AAZE R thd Mg ke AT
20 &3 7h7h 7rARstel Rdek Aoz yehgt. S, IHDE A
A& 7 JHARS] M2 dgAnEF sl BRG] vl
11~14% ©)’¢ & A2 Yephg=d ol& AAIE AR AFo] £8

o 44 @gye G AN 5 Ak

N

A

Z4371(2012) 9A] Jessoe and Rapson(2014)3 miz7FA 2 9
ENCIE ]

ol ot ARE AANTOZ AFshs o] FYE Y
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Jero] mizlQl HkA 5*311(2012)%
Aol o] &8l HYAEF
and Rapson(2014)JJr TYG HES
of gt ARE AAIICE A Fsle= Ao] FHE A
BAHQ0E Bl Aot
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oA o] HaARE TH T2 A ALY F I ALS B¢
5 “Alth7el = 7pgsta BAshs Aol BgetA dtte A
7F = ok 23y A olET e wol Aua TR
Fo- Aol FAYLS 1 AlddlA AEanAEs tdie 9
Zolth o] ;A QEo] o] Z¥ AN AR HFSEYTHH,
2R AP e AMSANLL AH), T AlHe) A
HAE AAAZA e FEUNA HRE TR doks A
A2 ol 7H). meEbA AT A& A(EFL 7HY) &
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A Bk &3 AAH &4 A 7es 98 g4 22
golg AAstua gt “Ad F FYHA A As o] 9] HART
o] A8t = “MN(More than Neighbors)”©.2, “A ¢ & 5
Aol A= o]xe] HyrRT AA ARESIAT = “LN(Less than
Neighbors)” 2.2 7]%3th MN(LN) AltheE Ad & SAHZ o] A=
o] %9 FHT Fo|(AA) AHESIRT L FE e AUE 3
Ao AMgE 7ML “MN Aofe) e fjH] o]l g FHEAIE
Harwlslgko] LN AJtje] HE ojn] o] ¥ g HEARE Ha W3} R o
Zop7} At v AT “MN AJff9F LN A e) oj# g &
A& STt FEYE Y

N

HaAARS f 4 713 AEARE vl sldsks 20161

il

F

Moo 2
o off N
o o N
v} N
O
2o
>
_\El ofo
- OX‘_;_‘;
£ o
allf N
}1_1‘
L
e
S = o
N rr
o
b >
N
o o
e b
HiL) o
OST
o
Y
ko
o
N
N
X

i

9
oo N,
s
=
J8
P~
=
>
o|N
M
1x
t
oflt

=
=
o

17

1:91(
i
il
o
o
ruQL'
2
o
o
o tlo ¢

HS
>
il
o
ot
=
e
N
N

4 (5, MN Altie] A tiv] o 2 A
< LN Altie] 2 div] o 2 YA

o
i
)
fo
oﬂ.

36



P& 71F0 2 AT (F, MN Al ol & AZA&aF Hi =
LN Ald] oWl & Mg AL )< AAS dds oo 2o
AA A Ao &3 2424t o] T3 4 AHE <E 3-1>HE <&
3-6>2 E3) AU <& 3-1>04 M4 18 20161 10€] MN
SEEL k] 10€ uin] 11¢€ A= AH Wssrs Yeh, Wi
2v 22 2o LNS SRS 719 10€ tin] 119 Hyan]
S}F-g Yepdth AF7Hdl digh z BAFS -1.40018% ¥4~ 13}
27} 2the AFHEE 7148HA] XSt ol oAl 2l o)

AR AR Fas} folabl e eee Ea.

E B A o
4
& o

m

oo
Rl

]

(& 3-1) AEHX| ZZZ1H2016.10)

Bl B
a3 4548673 10.91406
F|K|2e| 2 aAF 1628 801.2817
TSN 113 128
7HE Ha Xkt 0

z S -1.40018

P(Z<=2) Ct= A= 0.080729

z 7|2HK| o= A=A 2.326348

P(Z<=2) %= A= 0.161458

7 7| 2HE| ot= AHA 2.575829

Fo% 1 1090] MNS BRe 747e 109 vl 119 A wsleae
Uehgel, W 25 2 20D ING Fruke she) 109 o) 19
A sl WS LER,

<IE 3-2>F 20161 11¥€9 ABE o] g3dle] BX3 7oz H

13} WS 2 <E 3153 FAG 9JP]B ZHeth F, <E 3259 W
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18 11€9] MNE SHERE 7199] 119 tiv] 129 HgAn] HeleF
S 5, W 2+ 1190 LNS SRS 7F79] 119 iv] A¥A
H] #H3leRS Jehith oA < 3-1>04 A E 2016\ 10¥€9 2
Ho} v 2 22 &) 119 AR E W 13 WS 27} 2ok
AF71do] 7125 A ol o] % Hlw FARIZ 7 3o FAA F
AE R $ QA
(E 3-2) ACIX| ZXZIK2016.11)
s Ha
e P 0.216358 -0.19591
ZIX| 2] 2 At 876.1943 831.069
T A 115 127
7HE EHAAt 0
z SHE 0.109549
P(Z<=7)Et= HA 0.456384
z 7|2HK| cr= 2 H 2.326348
P(Z<==2) Q= HXH 0.912767
z 7|2HK| o= HA 2.575829
F WS 12 1190 MNS Exuke 717e] 119 oiv] 129 dA™an wads
Uehyo), #< 2= 1190 INS ERuke 7179 119 vl 129 A s

HstgS vebd.

<3 3-3>2 20169 12€9] ARE o] &3t HAS AAF AAE
HoFa 9o, <& 3-4, 5, 6> 20173 1€, 2¢, 3¢9 A

S
olgate] BN ATE 47 el Aol 7 Eo| W

A= 1
I W 25 A9 LA siAE = Sded, Y 2 MN(E2



) e 4
79 20169 12€

(& 3-3) ALtX|

Bz
7|1X12| 2t
BE4

b HR A

z SAY
PZ<=2)Et% AHH
z 7|24X B A
PZ<=2) U= HH
z 7|24K &% A

] W}

ZEZATH2016.12)

(& 3-4) AEtX| AZHDN2017.1)

B2
ZIX|2] 24t
2= A

— 1 T

THe A

z =32k

PZ<=z) & EFH
z 714K B 2E
PZ<=z)2= EH
z 7| 24K %Fé z

A 12 199 MNS Fruke 7
ERT, W2 2= 194 LN% =R
=& YERd.

A7l 19 oH) 29 A
HuLe 7

-8.99107 5.753846

1709509 2238.37

112 130

0
-2.58716
0.004839
2326348
0.009677
2.575829

1
7hte] 19 o 24 A

12 2016 1290 MNS FRE2 7}79] 2016 129 ] 20174 1
% <= UET, ¥
i 2017 1€

SES -
1547009 15.064
921.2406 1195.74
117 125
0
-0.62113
0.267256
2.326348
0.534511
2575829
2F 20161 12¢€)] LNE& BRI 7}
e Wsas ek,
Bl E
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(® 3-5) AHHX| ZAXZ1H2017.2)

Bl B
a3 543621 -28.8571
F|Rle] sAL 1617.955 706.6621
e 116 126
7HE Ha Xkt 0
z SH 2 -5.76741
P(Z<=2)Ct= HEA 4.03E-09
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(E 3-15) 7|=SAHZ

ey A7) - A7 = FH3
= (KWh/2) (22) (nf)
i 345.33 69,248.03 134.22
Erdedy 338.00 58,935.00 138.31
Exux} 122.53 50,120.48 31.92
AU 1,107.00 544,880.00 193.25
Hs5ak 0.00 -26,910.00 82.66
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15) https://data.kma.go.kr/climate/degreeDay/selectDegreeDayChart.do?pgmNo=99, 7
£z} 2018.10.20.
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9 base c 4
T <7 D Tmax ];)asc ]zasc - Tmin
min — T base’ c 2 4
T o+T
Tmm > ﬂase’ DC - - 2 e base

FHHE Y FHZ 98 P EY(HDD; Heating Degree Day)3
W= (CDD; Cooling Degree Day)e] A52 &3t} 2217|7k2]
2016'd 64HE] 2017 4€7HA 9] T A9 L Y= A(HDD)
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A5 717474 7173253702 Y, https://data.kma.go.kr/climate/degreeDay/selectDegreeDa
yChart.do?pgmNo=99, <317} 2018.10.20.
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A () B EFHA} S A Ha
82 1,048.59 678.49 940 4,600 0
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(& 3-19) Al(1) &XZn}

i 475 =5 4705
2.782** 0.015**
HDD (0.268) In(HDD) (0.032)
23.799** 0.068**
CDD (0.899) In(CDD) (0.005)
-14.885** -0.016**
South (2.231) South (0.003)
. 1.333** . 0.191**
Size (0.034) In(Size) (0.006)
0.05** 0.150**
Water (0.001) In(Water) (0.002)
36.66** 0.439**
Constant (5.619) Constant (0.003)
R? 0.402 0.539
F-statistics 1103.37 1913.34
(prab.) (0.000) (0.000)
Obs. 8,184 8,184
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(1)9] BV MEA T334 A (multicollinearity) S 3317] $J3) 74E

SND_10; = 1
- o 10% ol 2AEAL AS
=0 a%X 2 3%
i Aole] AYet - 1) AP aHFo] o] LHFR
SND 20; = 1 -( ] ) Fo] o] %
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(F 3-20) ZHIZ 7248 M§ BE 4

ol Harojul 23} & —
(A o) (%)
100% o]’ 252 3.1
70% ©]’¢ ~ 100% W]t 259 3.2
50% ©]’ ~ 70% "%k 371 45
30% ©]’ ~ 50% "%k 643 7.9
20% ©]¢ ~ 30% "9k 471 5.8
10% ©]7¢ ~ 20% =gt 569 7.0
0% ©]/ ~ 10% W% 781 95
0% w|wt 4,838 59.1
FHA| 8,184 100.0
5,000 -
Series; 0|28 F =34 &
T Sample 2016M06 2017M04
4,000 - Observations 8184
0000 Mean -0.000152
Median -0.078261
Maximum 8.129266
2,000 Minimum -1.913776
Std. Dev. 0.469911
Skewness 2.899722
e Kurtosis 29.16721
0 J.— === —— .Jarque-.E_iera 244959 6
2 -1 0 1 2 3 4 5 6 7 8 Probability 0.000000
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(B 3-21) A(1)9 0|7 ME s1}
M 4 A%
HDD 3.31%* 3.18%* 3.30%* 3.38%* 3.34%*
(0.21) (0.21) (0.22) 0.22) (0.23)
DD 26.09%* 25.61%* 25.54%* 25.42%* 25.26%*
(0.03) (0.73) (0.74) (0.76) (0.78)
South -17.16%* -19.43** -19.66** -19.35%* -19.39%*
.77 (1.81) (1.85) (1.88) (1.94)
Size 1.46%* 1.46%* 147* 1.45% 1.43%
(0.03) (0.03) (0.02) (0.02) (0.02)
Water 0.03** 0.03** 0.03** 0.03** 0.03**
(0.00) (0.00) (0.00) (0.00) (0.00)
127.89%*
SND_10 184)
132.09%*
SND_20 203)
139.61%*
SND_30 228)
147.75%*
SND_40 259)
153.73%*
SND_50 299)
438 12.78%* 15.07%* 18.86** 23.13%*
Constant (4.48) (457) (4.66) (4.76) (4.89)
R? 0.62 0.60 0.59 0.57 0.55
F-stats. 2,270.06 2,096.89 1,961.74 1,829.21 1,656.59
(prob.) (0.00) (0.00) (0.00) (0.00) (0.00)
Obs. 8,184 8,184 8,184 8,184 8,184
=) —7_1"‘7( £ Panel Least Squares A}&-
2 ( "J«l FAE EE22XE Y.

3 e 99% A eEe UEH, *= 5% AFHFEEE ovgh



gebd A 2 ol WS 2UF ATt ol T 7] dH o
DELRER LR

H3LE FUEAE AUz gelsted 446 &
FF(level) W47F obd W3k&(change-rate) WS ARgsfof dith
O XAK AF At AAR JEAE AHREY] JiMe TY WH

oo WEno o we A¥e Agsta 9

Hole} &
% 9tk olF 918 ZIARS Agsel 4 ()9 FF WSS W
goll T3 YUE TP Wr MBS okl 4 (99 2L I

dinEC, = a,, + (dinHDD,) + (dinCDD,) + 3,BV,  (2)

0317]A1 dInECit = InECit - InECit_]_, dInHDDt = InHDDt - InHDDt.l,
dinCDD = InCDD; - InCDD 0]t} 2] (1)ollA 9] d&+=(South)

To} AFHZ(Size) AT AZFEH A (time-invariant) o] 7]ol] Al

ohel FEAL8-H(Water) WSE A17}7}2'4?4(tlme ~varying) A%}, &
AT sl AYAETE slele] BAZ MY 5 YE o 2F

W74 Aol v sl B BAGAL THEA Tk wEA 4 ()

o
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o
P
k)
ot
2
fu)
e
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Aol ol () ARAEF Wakg ojPA EAS U E
olet,

4> e

(& 3-22) M(2)9) o|RTRCHHIHE St

A 4 A
4InHDD 0.048** 0.049** 0.049%* 0.049** 0.049%*
(0.00) (0.00) (0.18) (0.00) (0.00)
4InCDD 0.319** 0.318** 0.318%* 0.318** 0.317%*
(0..00) (0.00) (0.00) (0.00) (0.00)
-0.040%*
SND_10 000
-0.041%*
SND_20 000
-0.038%*
SND_30 000
-0.035%*
SND_40 000
-0.037%*
SND_50 (0.00)
0.034** 0.032%* 0.029%* 0.027** 0.025%*
Constant (0.00) (0.00) (0.00) (0.69) (0.00)
R? 0.12 0.12 0.12 0.12 0.12
F-stats. 383.89 382.82 379,57 377.41 376.52
(prob.) (0.00) (0.00) (0.00) (0.00) (0.00)
Obs. 8,184 8,184 8,184 8,184 8,184

F D 2OMIE A3 s o] 10 s Aeole 12 53
2) Panel Least Squares& ARg3ste] =43
3 () gt FA= ZFEAE YER.
4) **= 99% AFFESs e, *= %% AHFES 9ngh

68



o
o
j)i
O
o
w
\‘
2
>
B
=
o
O
O
N,
XN
12
flo
PR
o
>4 ftl
J G
e
it}
u
oo
1o
S

T2 F4% SND AFe ol¥d =AU AAEF Wshgo]
] & Adi(elE 7 FRFAM) R Fe Ag ofv]sing,

o] rt} AYsuFo] Brhs HRE HaA B Ade AHALF
S ZolEe TS F AOE HMT F Ak I JHA AW Sde A
& o|XH Y AIAEF 23 v go] EETE AYAESTF W}
+ Aeolth SND Hrso] FAHATE nlals| i

Y WA ol Aol nls| HHAREF] 10% 52 20% BE
et Adles 284 &2 Adlel vls) Mg
TE A0E Yehyth whde, o] 2H ol
Atk ARE A Adls AZHAEFo] 3.7% EE
UM [1F 3-7]elA A E Hiet

2o go] B AULSE Uo) AHAGTO] B

rio

w2 o P
ﬂllO o 2
ot ©

ro o
RS
¥ o
30 bl
aw iy
o 2
o

(o

iy

o

r[r

i
-
o
Yo
o,

o] &1, oA FERT U B AL AgEE A
of2HE oA kol thE F717F k] W' AL
2 T & Q. ek o] FZHo] ARAMo|H, o] AR
718 AFsEs #EN 1A A

£348 AE BHHA Rohn A&

o x
o o
Y oo
o
or

HMI3Z OHItE #z2[H| uAIM X2 24 69



Atk A1 HEACE ARHE EAEES SND W5 A%} A
F4He 7hsAolth T Ay

ofstd ThsAol £
A (over-estimate) & ZoE AT F Joh. =3 T8I AHHFT}
Fehe AEellA 7] wWZel SAA frefde]l EAHAS 7t
SAE WMAE & Qi tSol A a5 sfHstks oA,
A SND ¥e] FAA TV YHEY(InHDD) F8A5 Agigke
10% &0l EFsith= Mo e F714Q =97 F sttt =3 o]

S-H ol Bl AEFAREFo] 40 ~ 50% ©)F =3 Althe] Heof i
0] 10% 22 20%%F 23} AtjEnk v F4E A A9
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[ 4-4] TXIM L} AOI TET} AJMAIZE HAL

| 2017 Y 03 HE Baju H3M I 2017 HOONE B seomiene  o0i7H 00 ME Eu] LA (B van)
[ BT 348,780 : EE
|\Jvm e 2017 03N 7u i ....;.;., -------- oy %
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(E 4-2) AOI E=4

AOl HiE

=
| oo

H71 W =9, 3 v, dAE 971 F 29
e dgvl, @7l W 59, g9 nid

A e 7k 71708 A (Y] 2 FE
O] XH|WAH K (Eo]n:]Z—] P 23, 229, j_%])
JE5dE g 3 (FFAVE, 7}i A7 %)
Aid A (A A7 g, TVEAE, Ad4Es 5)
7 g dejn], dd den), AdE dejb oA
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T ARt AR Aae

AOI-®= H+ 0.05%9
8 A

A7t dd ARE QA (perception)dHA] & FLo] e Al A
7rel 7o 7 3|43 th(Rayner and Castelhano., 2007)21). WFH A2
o2 2@ AR FF Aol HE Ao Uehd AOIE AVlaw E

2 AFstaA gtk oE 8l AAFHATNA tEH o S8
= ANOVA EAS F33ty, 7 AFE olg <F 4-3>7 <X 4-4>
£ %3 At ANOVA &40 waw p-ghel 22t 0.0073%
0.023°.2 Yephgorn, 7712 AOIEE EHEH A Algte] 5% (&
AHOR) s AMo] 95% Al FEoA] ERIFL. AEH o

2 Aol FAT AlgtEe] Y uAME = # o] RH]
& A ARl 71 From, EQlo] FEsiof & ol &
ojuf Anlg, 1E AL o]#7k Hlge AU AT Tl diHe=
A AE HE Aoz gRIFA.

i TR
o
rt

X,
fo
Al

2D AAAFAEE HAE7HES YAEE Aol wEE Hi AlRte] E=(silent read-
ingAl 0.225~0.250%, ‘F=(oral reading)A 0.275~0.325%, A <lA|(scene per-
ceptiom#] 0.260~0.330%, ¥ Z7|(visual search)A] 0.180~0.275x%2+ 3ttt
(Rayner and Castelhano, 2007, Table 1).
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(E 4-3) AOIE AIMAIZE ANOVA 24:

A 2 208

QoFE(Y Ul A )
Az =2 #HEF & B B4
AOI-D 20 218231  109.1155  37698.52
AOI-® 20 997.265  49.86325  6396.753
AOI-3 20 1666.515  83.32575  42179.33
AOI-® 20 1115505  55.77525  4205.816
AOI-B 20 260359 1301795  39074.91
AOI-® 20 6959.755  347.9877  251333.1
AOI-D 20 2484469 1242235  84850.99
A B
HEe 8l AER ARE A HE F P-3t  F 7144
22 1241699 6 206949.8  3.110427  0.007 217
2t 8849050 133 66534.21
Al 10090749 139
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(E 4-4) AOIH A[MAIZH ANOVA

24:

=M 217y

ORI (Y An A )
AR} =& #AESF & B el
AOI-D 17 230465 1355676  34159.64
AOI-® 17 2646445 1556732  26297.93
AOI-3 17 2217.045 1304144  35012.48
AOI-® 17 387.195 2277618  4298.399
AOI-B 17 4899.785  288.2226  176106.4
AOI-® 17 2832245  166.6026  54824.69
AOI-D 17 1137.73  66.92529  15243.28
A 2
HEe 2 A% ARE AF BE FH P-3t  F 7144
22 1004031 6 1434329 2422804  0.023 2.08
zzt 7577756 133 59201.22
A 8581787 139
ES A F FlHs B
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A7t Olﬂif& o] mMlwAE &l AJTHH Aol N
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Avke @4 olgula Ju FHol AYHIL = B BEL
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FTEGH AREY S U5 e F e AA #E AR
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gk AFFES O 2 e B S8 A0 79 ok &

21 AR dAA(salience) SEHE T3l HEv] A A AFEH=
H 17} AFEEe] #AE o Wol A oy o] Hla

HE &3 A% f& &3 7sAd=E S & s Aotk

2 AFE 7129 #EY] 2AAM ] = ol HuWARE 358 &

b, AH HAE A A F& ol FH (BB, moving

pathway)Q! “Z-FEl] (Z-pattern)”23)9] FHshdol| FAH[LR 4-6] Z

Z). 28 oA Aol I 379 o]Q]e] FUIE 208 BT

T AEE FE o #eHl IAAE o] &st ANFHLRS st

AT

o] %

of =
S

[O3 4-6] O|RH[nHE St L AX| HZ TX|IM

=

201 B o WE JH YIFAM @ 201. Y 03HE Be| SHRMERR | | 201 B 0 WE B2yl LHAVKIA @ w2E)

B (wnuan 48,790 [
L 1! 3,630
i

980
48.790

48,790
¥ 0w 27
6,980 |

298
£ “o w27
o 22
B2 LI EED
& (=1
oI MUK 2b8E2? v wvan saan[ean] [ @ [wnan cnanvan] [ 0 o |owan cwanlven
63kih) 4 | uf
2 230,070 25
134,896

Ag: AR 2443

23) Cop et al(2015).
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HoZ GEAS PESHE B4 BY AAE <E 45> AAS

A -1
SAACE AOIE A AREE BF FofstA thEol Sldnh

(B 4-5) AOIE A|MA|ZE ANOVA EA: O|RH|mAE S 1X|A

Aol = B2 @ B Bk
AOI-D 18 2203.15 115.6463 35018.77
AOI-® 18 2788.925 170.3761 28811.01
AOI-® 18 2199.331  155.5241 38101.39
ACI-® 18 399.093 21.66109 4312.388
ACI-® 18 4990.913  279.3125 188392.5
AOI-® 18 4899.785  288.2226 176106.4
AOI-D 18 2832245  166.6026 54824.69
AOI-® 18 1283.38 77.03883 16777.38

HEo 82 AFF AR=E AF HA F H| P-3t  F 714A
€] 1038377 7 155111.7 251277  0.021 2.08
Zkzk 7933817 128 60113.38
Al 8972194 135

F Hzx 209o] IAEAP oY 23S AEr|ELuHd: Ad F Fouds 2]
S A Yol A o3l %) U Calibration 71F PEE AYAA HZ 18
o] ANXMFALEAINE ANOVA E4jo| A =388, Calibration && A& &
2 HES Hx
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