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Abstract

Hospitals had no choice but to adopt the Healthcare Information Technology
(HIT) in order not to fall behind the information age, and they transformed from
the paper—based system to the electronic health record system. However,
previous research results on the impact of HIT on hospital performance are still
controversial. This study suggests that the results of prior research are due to
the neglect of HIT users, of HIT types and of the hospital structure. The fixed
effects model was performed using 2,761 hospitals across the United States over
a five—year period. As a result, this study found that the relation between total
number of HITs wused by a hospital and operating cost is an U-—Shape.
Additionally, the higher the rate of augmented clinical HIT in HIT bundle, the
higher the hospital's operating costs and the longer the length of stay.
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I. A &
ARE AdeE 719E5ES A2 AAY AR o]E o (Sampler, 1998), ¥ 3}
= AR 71T Wl wmEA 4S5 792 AR H2Yx 73] E F 55k

A& 9ol bt A HA wdE ol e Wate] HH3 u$eA Edh=
A2 BAANA FAAA= & 71l WA HJA oy AlthE Wsiet g +4=
S owoke o7t oplflon, MAES MEE At sFd WEtFo] ouHH7|
% (healthcare information technology, ©]3dt HIT)S =&, Fo] &4 7]q
2~®l (paper—based system)olA A} 717} 715 A]2~El(electronic health record, ©|
& EHR) .2 AAZ D83

T E = 10t 72 F stu® Hdd ARV ES 53 2ntERd
A BES BASARY F2 JE Foln, 2020978 AR F7]H(EMR) Al
g ASAE APt e A5H] FTE 98] EDI Al=H¥lo] ARE¥W, OCS(A
WA A 2ED S PACS(YE 4 A% A5 Al=')el de] AbgHar JdvH (&t
], 2021). "= Health Information Technology for Economic and Clinical
Health (HITECH) Act® €& AF Ao whel Hele] IT A A8 =]io] o] F
Ath(Sharma et al., 2016). W= AFE gmr|#Ee] A7 ¥4 75 AT
A HITE ARRst=S FAdetalon, v=ef it Hedo] QI5d EHR A2HS &=
PotAl HA Al A= ML AS dolHE 8 HIT7F o5 el mA= <
S AsR =, F2 A3 (Chaudhry et al., 2006; Goldzweig et al., 2009;
Buntin et al., 2011; Queenan et al. 2011; Gardner et al., 2015, Sharma et al.,
2016)%5 olyet o=7|#e] AT A (Menachemi et al, 2006; Wang et al.,
2018)¢t= #d Slgol A5 Fall WAt 2y BE Ao Ao A= &
o, old A5 HITY ol&o] o v 3 24 2 orase &4 &
H7F s HAPAN, BOE AdTFELS HITY o]&o] 238 dF9 a5S W
stol 1A SEHY As) 2 eI ghapete] AL Tl FAFAR F¥FES H|=
s 2 a3t AFgHolAY FAAHJA AL wHs] A H(Meyer and
Degoulet, 2008; Sidorov, 2006; Lester, et al., 2008).

HIT®] B Aol tigh a3 oF+= a2 =49 dideo|lth(Buntin et al.,
2011; Bui et al.,, 2018). 252 HITO &#7} th2A vef= o froll disia] 2
7HA 2AE AAE T A wWAE T AR 949 0T productivity paradox) ol A]
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O 2AE Fe Aottt o3 FARFA EofllA TP Ee] dshe Wog T
A doll sAAR] FEke WAA Fe AT Hole dAAE 97 +=tH(Brynjolfsson
and Hitt, 1998; Lapointe et al., 2011). o]&& IT A4 A ddo] HITS H

Ao = a2 A gFrth= AHolth(Bodell et al, 2004; Thouin et al;, 2008;
Hebert, 1998). HIT7} ¥ Adlol] FS v XX &= AXHYH Hol:= o|fol st

T WA AslE 7|E& 8 o] E(technology acceptance theories)o]th. & 7§19 IT

o]-8 ool ITe] AAl o]&o2 ootk Zlojt. o8 FofolA MEZL 7=
Eosha AR W, 4w Aol A A8 8L FAW SRE G, HITH

w8t 5o sfole] HIT o]& osk ] BAA oF3kS nmztheE Aottt

<7y 1> v g9 A 3o Amd AgshE HITY Wk Fol& nel#th 1
Aol eRiSel Qe olgshe HITO Al FAE A% Ger, i
W 9SS o 5 otk M Aol skl HITS sk 4wt el gA7k mestn
2 yRelA AHgEhE HITS) 57 2018 @48 498 & ok ey /% 58
o #HAM RS W, g ofHe Ei R EEH FOE Al Jun
AHgAES]l B HITE #8804 29l7] f#o2 49d & gk

40

35

30
2012 2013 2014 2015 2016

— AHP e—@u=pHR .c.@.. CHE

= ATelME 71ES] Aol HITE o83 Aol #A
Z81x E3 AR ey e Aldbd] tie] Aty B o sl

1 ool oA el HIT o]&o] Wdel Aol et FafA=
—&Z}‘é«l FEo R o]FofA= Aolgks S Y HolHE §3 4o
. = HoA EA HITS =989 sdetn 2 HITS o]&o] #ol Auld
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BEFE F7] AT ol &AEd ol 7w F80] o]Fo|AHof st V& FEoe
SAZE Aok 7 HAR HITS o]&e] Aol F& o] WAHRE v olfE
HITS 3 % w= WA FxolA Zaux v v HAdsS BE om0l
AEHEA R 54 WedolA 185 Ao] oYt} HIT HES e HIT, 94 HIT, &
2 4 HITY Al 7HA o= FAHE o 5 7HE JuE 7seA 34
oA WS & o FE AMEEHE FAE I HITE Ald2 &8317] SlsiAe 4
ek FAY A lsel tig & oyt Fesith 2y 54 W dEH o
2 389 omzloe] o oo we} ofe] WeolA FFete 9 omxe TR
Y4 HITE Adz &&38t7] olefe Zeolvh. webA HIT WMES o9A T8t
of ule} A7t @bl 5 ASS AR

HoATE e 99 77ks ¥de] AR ARESIGITE v A de A

& 3 A= d T2 AMEEE #goy, 53] 9

7170 B WY Ad ATelA A]—%E]T‘E Aol th(McDermott and  Stock,

£y dol O wHolw= ou|gttt. of e 7] ¢o]
Tiﬂ, = 9l g o) 3] (The
American College of Surgeons Committee on Trauma)E= ¥4 717HS A3 A =
23 Atg 2 AFESEaL o), B3 University Health System Consortium, National

Surgery Quality Improvement Program, National Trauma Data Bank =2 94€ 7]

e HYS v = e A xE 83 (Brasel et al., 2007).

424 A4S g Ao Wy ICTE AHeh A8 5= 013}04 HITS] #4lo]
Folzl dAA HIT7F B Aol F+ &S Adores A2 o vk & 5 9l
t}. ‘““1 oA WA SR V& F& E¥Y BR Ve %S é}fﬂ% F o5 9
B2 =2 Agete] 7 e M-S AASY aEla =] Wl F HITY of
& @37} AT HolHE oz nHaRRFg S S /M-S AAge

2 7me B ol8HE Aol oy I A EA AT
St 5, oW 7]Ee ARgAtel o] AdEEo AREE = N
B 7F AR AFEEA e T Yl Te

o
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Atk ol AW ARE V%o mee waEl AFeAe WA ol
Wi gl ohvel, Bate] Aol AAwE FAlo|mR ofw Y]] AL ol

;

AElE T)lwo] AYWHS Az oE@A el 2 A7t JAHAC
(Venkatesh et al., 2003). oJg] o] Fo|A 75821} 3758020 7)

& F£8L Aysts= d /M @ol AlgE . 9ti(Marangunic and Granic, 2015;
Holden and Karsh, 2010; A&z} ¥4, 2010).

Fred Davis(1987)7} A& AAIG 7&+&RES Al 2~do] HAAR AMEH=
AREAES] E71ell o] AW e g5 & = vheE vk, olgg wkge A
A A" 54 Ve o® TAE N AT ARA R JFS e
S, A" 533 7lso] AREARS] AlAE AREd gk Er]E fEstaL, oY
st 5717F Al2="e A AFgo R o]ojRtkE Aolt}, Davis(1987)7F AAIgE %7]
NETERYS AR §717F AZkE ARE oA, AdE 784, g ARgell
gt s AR shglov, $o ARgo] tid Bl Fts RFAA AHAES

5] 5
th Davis(1987)% IA1E 84S 54 Al28lS AREste slo] A4l A5 423
= T AA Aolgta B ALRE ou|et, A E ARE &olAS 58 AlEES
AR&she Aol m¥o] daatA] &S Aoldtn Be AR Ao
FRETEolEE VETEEYE S BHAA o222 Venkatesh et al.(2003)°]
A S 7159 o852 54 &4, 7l 8 % A&H o5 AWete dHe
fre&goy ol5s BT Ffetd AW ¢ e ool H83lal, Venkatesh et

3 & ,

al.(2003)0] 7|&=FE&EY ol o] o2& AFste] EYPS e Ao|th(Williams
et al., 2014). o] w= Al

o B EF3 7)ol s oot AREALY] dFel] AFAoR TS A= 2 8
lojm, ot #Al= A, o], 43 = A& Ao o) d¥vta gt
(Venkatesh et al., 2003).

VeETEREY TRVETEolES Hold Ay or s B dAEo] 7
£ A4S dYsls o202 AFEEHL ol 98 Hokm o7t oYUt o=
™, AlQudah et al.(2021)2 2010 1€95-E 20199 129744 10d FoF v
% Y3 F7E & oES AMEE 98 wof datE 12599 A4S
ﬂ%%*%ﬁﬁh_%%-ﬁﬁ}Je Lofol A tket Ve FE&S BUtee
g Zol Al gHE 2498 dass.

ot rit, mm i)Y

S Ny

N
=

2.2 AKX 7|1€ 9T Capabilities)
(o) Al Aol st ATA AR olold Aolgh Whew < B
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ok 2 7lgiet gl 2E 3AE
ITE =4z 7Igdd ojids &2 2L ok 1T tg Fa7 Ak 9
Fggolete AR oo A Hd ATES AR tE AAE HIGon, o
18t A7 A= SAES AUE 1T AR&o] 3|Ate] Aol S84 F&&FS v
A=A g8l =AskA HAk ol & AL 9 A (Brynjolfsson, 1993; Brynjolfsson
and Hit, 1996; Lucas, 1993)o]2}aL gt} o] 824 0= [T o] &2 At Wi &<

ﬂrb il

S anEs EASE AAUFOR 5T BU SIS, B4 29l A3
Aol AYe G = 5 s AR g3t FPAA GG Folof suw,
By ue EAE AN A BAES A G402 AGGD, A WA 2
A AT AAS BAZE gl Gielehs s Beitks ol ol IT
S BA, e WEE BASA Rat FAl Et R 7] BA 5 849 1T
Agol gl AL 9T AWE Zgstd WAt Hdvks Asolth(Dos

Santos et al.,, 1993; Hit and Brynjolfsson, 1996; Lucas, 1993; Mooney et al.,
1996). &= b& AES ALY JES AT AATE obd o241 SHelA HEst
A T2~ #A(Barua et al.,, 1995; Mooney et al., 1996; Soh and Markus,
1995) 2 ALV (Baradwaj, 2000; Santham and Hartono, 2003)22 HHS
A A3} T

£-3] Bharadwaj(2000)+= Barney2] A 7|WF 34 (resource—based view)S ©o]-&
tol IT Q% (IT capabilities)o]gh= /A S AA G A 719 #HS 3|AEe] A
A A -9 92 7ol BAE Ao A &gt dAdete, T
How 3AF 7k Qlar, s)9ske, ket mwred = glar, I iAo g

AdE Bggowr AAGAd dst 44 s #AL F Jdva Fo
(Barney, 1991). "7 = ITE 44 919 A4 ddow @87 fsix=
IT7F aifefof  sbar, sAY tiAsty] ook dth(Bharadwaj, 2000).
Bharadwaj(2000)% IT &S ‘IT 7|8k A4S o2 A9 2 gy} 43 £ 54
o sdsta wMA st T R Aot =, IT 9% 7|99 54 595 9
sh= Aol olyel, 7igdel AAGA A gk B A5 A HEl FHEAA, A
4, ARE ¥ F Jd= IT ¥d A, 7ls, AHe 23S dE = (Karimi et
al., 2001; Mithas et al., 2011; Stoel and Muhanna, 2009; Nwankpa and Roumani,
2016).

IT 9% A A M 242 FAE=Y, IT 7|4k A2 AT infrastructure), I
A IT A (human IT resources), 28|31 IT 7|¥F F&3%4 QAT enabled—in—
tangibles)”7} A o|t}. IT 7]¥k Al doledk 22 o] AHE FF3tal Z7 Aute] 23X
AT E F A=F dFE EYA 1T AE 9w $th(Bharadwaj, 2000;
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Nwankpa and Roumani, 2016). oJ7]dl= 7]& ofZgAlo]Ad ZHE % do|E o]~
e Mu)~7F E3tE M (Ross et al., 1996; Broadbent et al., 1996). 214 IT A4
A "HaY4d IT 717 84 1T 7|<2 E5d0. 9344 [T 7|« 2271
W A2E AAE EEeke AAdd v, #E A IT Ve AREAY 24 2
B AlzH 7 #EE 2¥skE Jldelth(Bharadwaj, 2000). 14 IT Aol %
A4S UE a8405 PAMATE  Jdon, g JIde Fad5o] shsattt
(Bharadwaj, 2000). wpA|2F 4 @4:= IT 7|k ¥ % a42 =8¢, 24 3
22 Hi 9 ARAE ou|gth. ol A4 A2 Hh] AE A} vzl 7]

3t} (Bharadwaj, 2000).

flo o & rfo
ol

B oAGd= A 7HA HIT 7€ 8 T 4% 474 HITY HlFo] WLl Ay
QTS m = G| FAL Fr) oolE IT 9=, E3] % IT 243 IT 7|4 F
A g a7 REetbd =79 oA HITY &3¢l Abgo] Brlsslr] wji-olt}

1. 7149 AH4

3.1 HITS A=

o 7b obdth e ¥ &Fe] A Fu 5 Jdong Au ges 9
AR FEwrt Fasieh woF WolA oopEe =
7

o]

al., 2011). =, 8% WA &F9 FHE A9 Amo Oéff}—% nE g o
(Vila—Parrish and Ivy, 2013).

Zejvk HIT7F o] Aol wX|= A
HA, HITS B Aol 544 %fﬂﬁ% Hugh A5 AyEw, gde] IT A2
o] F7he ol 99 F7kel B 9Jow(Menon et al., 2000), HITS Al&&
B Fols SIS Al g AbE At ddto]l dFol wER
(Devaraj and Kohli, 2000). Menachemi et al.(2006) HIT Z=°] B JG9]
°f B ATH ] FHHA Aol Y AFHOE WAL TF WU
HIT =90 8409 A8 d9% SHEe Fars o] A38ow weg
(Amarasingham et al. 2009; Buntin et al. 2011; Lee et al. 2013; Miller and

Tucker 2011), 1|31, HITS A4S EFQ3 A8 55 Fola HAH A e
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AFESHAl 3te] W el W8S Yt} (Ayabakan et al. 2017; Ayer et al. 2019;
Malhan et al., 2023). SkA, HIT9] o]&o] Wl Ao H}E Jg& | x]A] K
StAY 23le FAA] JFS vHTE JEs A dFERE U5 AdJATh
Himmelstein et al.(2010)2 WY HAH 59 A5 ErE IS v
A ek, e wel v&Ie S A E3k8lth. DesRoches et

ATAA AFEA 2 HHe X5 A4

al.(2010)2 W <Yo] EHR A|A¥e E9lo] &
3 = u ARLE A F L ngae

o] HpE JS v XA 3} H
9t} Bhattacherjee et al.(2006)S HITES g

[e Jxe]
frolst AHAdS
F(clinical), AZF(strategic)e] Al 714 o= BEHF3ta o] &

=

3:0

A g

>

(administrative), <!

O:

P HITOl et o] 294 Aol Fold 9T vIAE AL Bk =
3 HITS olgo] 238l AgEe] 3712 Bas 9es 2a8 d7s

al., 2004; Nebeker et al., 2005). HIT9} B]-&9] 74

23 A% dti(Dranove et al., 2014; Furukawa et al., 2010).
oA ow WA HITY ARES W 4 SHddA B2 olH&

ITE Wsh 4o ARE gAdsiete] 40| tolHE gA 4, A4

A | 93l=d(Yao et al., 2020), o] wtg} ¥

= Bo o & 3 # den, HAHE 3 9o
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A tH(Bodell et al., 2004). 9= glol= 3hzte] AelE RUE
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ARgol Apqle] A FalS 3 Al Blolgkar "ojof gk o]y E &
713el WASHE o] ohlel HIT =41 5 Alzke] Basith 8o o] Fol
=) -7 _g_
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7Hd 1-10 WA Abgshs HITO 74k Wele] H82 UARe] BYge B
Ao},

7Hd 1-20 Wl A ARE-Sk= HITO 7h4=ob kabe] 19l 7IRbe UAE o] Boks
B Aot

3.2 HIT ¥HE (bundle)d®} A3

A Az 7l 2ok d75E 7l AHgew Qg Es 47
L oY Vsl &I Tls AREAReE Tl Wik QAo Fex
(Meredith, 1987; Boyer, 1999). =, 7|& Z=<lo] 3ALe] Ao &
A-g38t7] M E AR vE 545 98 =4 7] o
ojof 3stH, 7% ARl Wigk AREAFE] Z1E o]
Rogers(1995)9] 7|& S8y Hd WA & o|&ste] HITE ¥ HIT, o
2 A HITY Al 7HA Fel2HE &7 B2S AFEsolvh(Burke et al., 2002
Burke and Menachemi, 2004; Dorenfest, 2000, Pare and Sicotte, 2001;
Menachemi et al., 2006; Bhattacherjee et al., 2007). Angst et al,(2012)2 g
HITSF 94 HITTHS AR&3t 5 wW2lS AFE-31%lom, Sharma et al.(2016)2 7]
& el HIT9 92 HITO S7% 974 HITE F718ke HIT WEe] W] A
2= Gl el 2 oAFdAE Ho EF9H Sharma et
al.(2016)°] 7 W9 T5 X333t} Sharma et al.(2016)2 2z}
Ao Y Aol omddy A o] HoAE e VIWeR 7674 %9
HITE ¥ HIT, 9% A4 HITZ &73klth. <3 1> Sharma
et al.(2016)°] HIT &7 W4<S HEkd Folth
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BYEI|=(HIT)O|

G g0l njxXl= Fgoi et A

<3 1> Sharma et al.(2016)9] HIT HE &7

7l R84 O|SA HHAM 24

#g] HIT

ol A+ HIT

7€ 98 HIT

Personnel Management

Cardiology — Cath

Lab Cardiology Information

System

Benefits Administration

Cardiology — CT
(Computerized Tomography)

Emergency Department

Information System

Time and Attendance

Cardiology — Echocardiology

Obstetrical Systems (Labor
and Delivery)

Enterprise Resource

Cardiology — Intravascular

Radiology Information

Planning Ultrasound System
Telemedicine - Cardiology — Nuclear Respiratory Care Information
Radiology Cardiology System
RFID — Patient Intensive Care/Medical o o
) ) Clinical Decision Support
Tracking Surgical
RFID — Supply Operating Room (Surgery) — ) )
. . ) Nursing Documentation
Tracking Peri—Operative

Business Intelligence

Operating Room (Surgery) —

Post—Operative

Computerized Practitioner
Order Entry (CPOE)

Financial Modeling

Operating Room (Surgery) —

Pre—Operative

Physician Documentation

General Ledger Clinical Data Repository Microbiology
Order Entry (Includes Order
Accounts Payable . Encoder
Communications)
. Laboratory Information
Budgeting Blood Bank
System
Cost Accounting Anatomical Pathology Nurse Acuity
Data
Warehousing/Mining — Chart Deficiency Nurse Staffing/Scheduling

Financial

Executive Information

System

In—House Transcription

Pharmacy Management

System

Abstracting

Radiology — Angiography

Electronic Medication

Administration Record

Payroll

Radiology — CR (Computed
Radiography)

Electronic Data Interchange
(EDI)

Materials Management

Radiology — CT
(Computerized Tomography)

Case Mix Management

Patient Billing

Radiology — DF (Digital

Fluoroscopy)

Data Warehousing/Mining —
Clinical

Patient Scheduling

Radiology — Digital
Mammography
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Radiology — DR (Digital
Radiography)
Radiology — MRI (Magnetic
Resonance Imaging)
Radiology — Nuclear

Credit/Collections

Staff Scheduling

ADT/Registration o
Medicine

OR Scheduling Radiology — US (Ultrasound)
Outcomes and Quality

Interface Engines

Management
DBMS Radiology — Orthopedic
Browser
Web Development Tool
Email

Consumer Portal
Single Sign—0On

#e] HITE B AL 7S 3% 34, A%, 34 Zro AMSEE Al=Ho]

ARk FA} Az AMEEHA b=tk #El HITO o2+ WA A9 AF(ERP),

RFID, A% ®&st, A A4, &2 F7, 2 dof Fol Aok 4 HITE &AL

AR RYE &2 AraA A}%El% HIT®] =¥ AlZ=glojth(Sharma et al.,

2016). YA HIT dzZ= dAF doly A44 o9, A 9 F4 #e, CT
1

]
ol vk 9 % deE HIT Al2d 25 22 4 S 2 e 45289 4
E=7F vk 4 HITSE e HIT= ol WdelA e AHgH= 7e2M A=
Zlol oyt oE 5o HFH TT FG(CT) 1970 FRHFH o)A w,
71, 1A UF FAE #Fste dl AFEEo] Skoh(Filler, 2009; Sharma et al.,

2016). 47 HITF &2 HIT+ AR zteAabe] A4 A g walel doE o
&S vAA gom, HIT AHES 918 5714 48 8= 344 2+t (Sharma
et al., 2016).

S Y HIT= AAM A4S AR A2, &34 BE A|Z=8R(EDIS)
o it A A, HAME AR A 2E ok g A2~
ojmle] ox} A4 g HiE AYsh= ofe] HITY 3 Al~=Holn)
HIT+= B9 dybel] A4 &£314 WS 7HA = Al7]sol7] wiitol ddsh
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Tk Ao 4 7IzkE A Axet o A#dAE JEds & Ao
(r=-0.04, p<0.01).

7 HABE fla 5dzke] g tﬂOlEﬁé *}ﬁé}oﬂﬁ}. ﬁﬂ‘é tol8 = 2k w50
sl #5HA G2 oldEdS AT T !
HE Aad By ojyzt ¢ @ E%*, %%*é 2L XHr =+
A4 A3} p—value7} 0.00000.2 Y} 99 a3 BT 1A
g A2 HYAS et 1A 539 BREE JHA 7 AlgA oAl Heolge 3
do] 71 A9 Agst A H o]tk (Baltagi, 2005, p.12).

O_u>~

<3 3> 7} Wie] SAF 9 g

iT
Hd | 1 2 3 4 5 6 7 8
Hap
1| v]& 18.80 | 1.10 1
dd 713 1.45 | 0.25 0.08 1
HIT & 54.15 | 12.00 0.44 0.02 1
T4
4 R 0.28 0.05 | —0.05 | 0.04 0.38 1
HIT ®]&
5| #Hd =27] 5.00 0.87 0.90 0.09 0.41 | —0.05 1
6| WS A 0.09 0.20 0.48 0.07 0.13 0.01 0.40 1
7| A} A AR 1.52 0.30 0.74 | —0.04 | 0.35 —0.06 | 0.66 0.38 1
8| WA AH& 0.53 0.19 0.77 0.10 0.35 —0.05 | 0.66 0.39 0.55 1
#HA A FA p < 0.01
7t A A4S 99 I ARGL olee gk,
2
log (2 ZH/&) = Bo + B HIT P A BHITT + s GBI +p, AESE + ps BATEAE
1 1 1
+ B HYERE te

N

log ( g’é’«’?/Zf) Bo+BHITT  + [s’zmrT +5: 8 3/—77/ + Byl é'_fE,r + Bs BT E X H
1 i

log (R GH/E) = Bo+ by T E SYHIT UE +, HAT7| +; ZR2E + B BN TEAE
i i

LB HYHRE te
i
log (28712 = o + . 5E SYHIT HIE 18, ET7| + o dRLE 4+ fEXTEAE
+ B HETRE +e
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5.2 HIT$} ¥

<3 4>= j_Hl;] ﬁ:ﬂg
A GBI HIT BATS WA S 02 UARE AZ
4= 0.0000234, p—F-2 0.0000] vopd 7pES HNbx
stk & 39l ARk HITe) A57h 5o
o] &3t & 9= Hu FHEA=Z Aupd
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39 4el st

ek s g 89 B4 A3 fold ghol
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o8l wgo] Flehe
i HITS Z7159 849 49 7]
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b 3kel BAE URZow 56

w24 g wey Ap -2k

712} =] AT
<3} 4> 1A 753 2P| A Ay
TEHES
kil H & (21) A 71ZHED) H| & (271) A 71K E D)
HITZ? 0.0000234%*x 0.00000852
(4.15) (1.65)
7449 9%
0.2084151#*x 0.083203%x*x
HIT H]&
(7.89) (3.43)
HIT 4 —0.0012466%x —0.0003069
(—2.28) (—0.61)
el 7] 0.001467 1##* —0.00000106 0.0014606%* —-0.00000436
(12.62) (—0.02) (26.01) (—0.08)
= AR 0.412303 4% 0.007078 0.4118328xxx 0.0074248
(12.62) (0.24) (12.61) (0.25)
FATA AR 0.437277 5% 0.0069115 0.4374229%xx 0.0083462
(29.25) (0.50) (29.25) (0.61)
HA Aes 0.5698057 0.0533419#xx 0.571581 9 0.053058 8
(25.06) (2.56) (25.14) (2.55)
= 17.4762%5% 1.397301 %5 17.42281 %% 1.38214 1%
(523.2) (45.66) (566.30) (49.01)
R? 0.8132 0.0050 0.8093 0.0400
p—value 0.0000 0.0002 0.0000 0.0015
BE 37 13805 13805 13802 13802
#xxp<(0.01, *xp<0.05, *p<0.1
5.3 HIT HE(bundle)® A9 A
T oA 7P WHlolA o] &k HIT A Hl&ol #3k Foju, & #Yo] HIT
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= 3 e AEHEHoR ngHJT|HGE SHARD FARA FEHE AUt
2o} el B4 wYe =749 A HITE 230 g ¢943] olafslr]= olee
dolrt, o]g HIT MES 54% v WY FxE& 18 u S74% 4 HIT
o] 94 Ayl 3 FHE 7IgErE 4A Zh Y HolEHE F3 A¢ Ay
L olE IS HIT ¥E & 4% 44 HITY H&o] 855 #Hd &9
" go] F7hstar #xto] 9 7[gte] Eolve AE B F Ut ole o|EXoR 4
H 7lE 9% F 4 IT A9¥ IT 719 F34 a4 FFo= s Axet
T AT
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A&7 F) olx WA AlZo] HITE Z=dsiogx e g8z, 1234}
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A4 HITE B2 Fd o7t Zasinz AdA HES A
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