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HEBVIMERR ., PFREY, AT IEIR 575 5
W1 5% Z Fh A= 2 AU O PR, 045 B 7 T HE (Saper
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TR —RINANAUE S 1R, TREHS 551
B3 JE 2 F R 5 PR 5R Ty T 2 B & %Ak . Harrison
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J5i M35 45 (Dunne et al., 2013; 224 3E 25, 2013),

B2, BEHRH T2 252 Y 5 e ? A
R R, =AY SN RN A . HREAE
WAyt JER 2 (Lee & Cotte, 2009) , A AR 51 2
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— R A e A AN AR R T R O B
o HSAZRMIENZS 55 M, TR ZS5
BIEGEAT S IR B 2%, I, MikdeZ
H5EEME Z 5, FAF5 T RN E T
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Th T 23 77 A T R SR AU, AT A e 2 W e e
Y #: AFEEE (Bloch & Richins, 1983), A/ E A
IR, BRI S SR E S 5N
AR PSR SRR AN, E I A A A B R S,
B AT Z R R TR R AMNBE R %
JETE ZEBE R S A L LSR5
f) 4% 1F 45 (Beatty & Smith, 1987; Celsi & Olson,
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AT ) AR SRR AT BRI AIK . — DR R &0 M
IR ZE . SR IR SR SR, 2 E S
PruE A T AR A, BT LAARAS R R A G T
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BN — 2= H ).

3 JB/RT Logit MIHMZEE, Hd, Wk A
AR A S, Wi B RSB T 6 H 18
HY-S R SREA ., Tl a7 6 H 18
HAEES ], vIRe AR 2R 85 Sl e R IR, M
T B ) 2 5N AR REAS R I 225 . PRI, FRAT)
KPR ok L . fEmAR A b, FRATR
FHASTRAEAS, I AR i AT A3 I 32 412 5 e
AP AR R, FETE AR B A, FRAT 2 A i R
T 6 H 18 HIMEA, ok, FATEZZEMER T 6
H 18 HAlJE 3 HAEIE 5 HMFEA, FrfrymiE



292 . T 555 %
#=3 BERFIFHRKEERE: Logit HEMEIFER
SRy b SE z {8 p i 95% B A5 [X.[H]
A ETFEA(N = 1625472)
I HIR 341 27 0.0136 0.0007 18.63 0.000 [0.0122, 0.0150]
F S (Fo0) 0.0087 0.0003 34.30 0.000 [0.0082, 0.0092]
fE 85 00 2 L] —-0.0438 0.0033 -13.42 0.000 [-0.0503, —0.0374]
LB 4% (T) -0.0006 0.0002 -2.77 0.006 [-0.0009, —0.0002]
) 3 £ 5 ) 14 0.0109 0.0005 23.96 0.000 [0.0100, 0.0118]
JBgt 2 5] -0.0003 0.0004 -0.64 0.525 [-0.0011, 0.0005]
Ji5i 7% 25 A1 0.0098 0.0004 25.29 0.000 [0.0091, 0.0106]
B. ¥ 6 F1 18 HEEAR(W = 1595663)
I N ) 25 0.0109 0.0008 14.08 0.000 [0.0094, 0.0124]
T S A& (T-7T) 0.0085 0.0003 33.18 0.000 [0.0080, 0.0090]
fe B At 2 L -0.0411 0.0032 -12.81 0.000 [—0.0474, —0.0348]
PLE A #i(T) -0.0006 0.0002 -3.10 0.002 [-0.0010, —0.0002]
JiE - 14 ) -0.0002 0.0004 -0.40 0.690 [—0.0010, 0.0006]
Ji5i 25 25 75 0.0099 0.0004 25.19 0.000 [0.0091, 0.0106]

T AR IR S 4%, REGLI T AL RAEAE A AL A PRAL N o [BIUABERE pif A T AQSRIR B2t ] i A b () — = A, LU

JAl— g ).

SEIRFN, MREAREI ST A R BOE IR R H B &

3 M RBOCR T 45748 S AEREA (B AL 1 31 B
BN . FATRIR, [ AR BRI 2 1) R A THE A
EMEEDb = 0.0136, p < 0.001, 95%E{FIX[H] =
[0.0122, 0.01507), 5 B 224 Jii % 75 i AR 3410 25 B B (&
J& 12:00a.m. 25 | 5:59a.m. Z )T YIE, H
T B AR R PR 0T . AR IS5 5L, B R 2 A
FEARPE AR TR R oIk 290 1.36%. AT
I U b 58 A e B S <5 F 35 0 et R/, FRATT AT LA
Vo i IS ) < RO 2 4 0 (OO0 ) Y 3R Bl R AT LA
(0.0136 vs. —0.0006), X & M 5 HIK T i IR 25 R
TEY B WA S A TR 2 23 e AR A 1 I 4 W
(0.0136/—0.00061 =~ —23 JT). MRIEEFEA HIHiA
PG EE R (R 2), FEBR b Al & B2 AR 9 42 A
DL YA N 0.587 76, FrLAXGHn 23 Joil 2
S LTS A b A ] BE AR 0 f1E B A o 3 156 B
IR ) 25 X JB31 75 38 i 2 0 1) 5 M 2 A ] ALY

Hop i AR 5 f A E5 SRR A B0 . ja s
M, IBITRBE (b = 0.0087, p < 0.001); fLE
SR, 1BAFBAL(b = —0.0006, p = 0.006); K
Sl WU AL TR I, B BT R SN (b = 0.0109,
p< 0.001); Jii%& M5B 62 REAA B EL Db =
—0.0003, p = 0.525); AAXFFHH P e e, &
F P BIE 58 R = (b = 0.0098, p < 0.001),

T BT ECRENR, RATEMER 6 H 18 HETE 3 HARE 5 H Y
TR AT 1] 1 &5 SR 5L BLAE 0 46 RSB S v BRI 3% 1

HE— 20 B SEUE PR R 8T A [R] s B ) 1
Pk Z M e, DL R IS | R M REAS B
Pelm 2z, ROFRATT A& B0 25 SR I B o U F B AR 31 25
I A] BB TR 13 TR 6 = 45T 6 e 17%) 315 2% 35 WA ) )
BT Ia e SRS TOIE S M HERR IZ T Re M, (HFRAT]
aJ PLR FH A ) 7543 T AL 7% (propensity score matching,
A PR PSM)K HEATFEAS [H] A E R FNVC L, #4385 H S
AT HEAHARLAY Ab ZH RN AR 0 AEAS, DT AR B K
FREE L RRARFEAS R B i, LI TE S IR 25 21 A fidk
4:(Rosenbaum & Rubin, 1983),

FET A o Ve EL i, FRATR 2 4E VLR T
2 TR 5 Rl HIR ) 25 B B 0 A 2 0 1) Al R HIRG )
2RI BLREA . AEis ] Logit A1 1) 45 40EL
B, FRATEBIRL (1) Z, A5 0 BT A 3 il A2 1 4 1
R AE AN A DSOS . R, FRATT 4 i I 4R
PCBC (1:1, AT R Fn T Inl DEBE ) . 3 4B UG Fe vk
(1:4 VEPC) | DA S A 25 DG By e 1153 B AR 31 25 1 - 34
AL FRAEN o 3 i Z AP UCEC ok TR A BRALN,
AT DA 50 25 5 A RS At o TN 28 i BfF % v g B % 2
75 T VCHC S REAS (P B T 0, T A 28 e 7 AL PR R
X R 2 (6] ) b o Ak i 22 33 KR /)N, ¥ E AR
1.14%,

2 4 MAS T AT DT O A 2 i AR R 2 -2
REFRZN . AR KW, B H 4 FOREVE B 45 2]
IZEIRBITE p < 0.001 YK 2. iz T 4R UC D
(11, ATRCEIPCEL) . AR PR YE (101, Jok e
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P ) | If 0T DG i 55 (1:4) AR 2% DT I 2 45 391 114 e S 1) 25 IR i Al T 0.0 136 AR 40T, PRI UER 1 J5 [
B S 247 A0 B ARG 0 (B4 ) J2 0.0118. 0.0149, 0.0112 9285 S po AR fa g

F10.0141, H{H 0 0.0130, XLELEFI 5% 3 ik 26 S AR T AR I 4 7 2 1 B WS 25 1 ] 145
x4 ERINF5REEE: MEESITERENER

H7As & Vit 75 12 14 b B AR SE t1H
1. AT VERED(1:1, A [E P AD) 0.0118 0.0009 12.88%%*
2. IGICPCEC(1:1, JEj il DEf) 0.0149 0.0007 20.23 %%

it IR 1) 25 3. TP HL(1:4) 0.0112 0.0008 13.38% %%
4. BEARILHAL 0.0141 0.0008 17.75%%*
1-4 Ve 7 408 0.0130

e AR e, +UF p <0.05, **0F p <0.01, ***{{ 3 p <0.001,

x5 ERIFHREZERE: FRAFBAXMEEER

SRy b SE z 18 p1H 95% B 15 [X.[H]
AEIREZEH e s 3% L. T, B LA RS, DAL 6:00p.m.~11:59p.m. A 3EiE)

% J2(12:00a.m.~5:59a.m.) 0.0149 0.0008 18.44 0.000 [0.0133, 0.0165]
E4(6:00a.m.~11:59a.m.) 0.0029 0.0005 5.45 0.000 [0.0019, 0.0039]
T4+(12:00p.m.~5:59p.m.) 0.0008 0.0005 1.67 0.094 [-0.0001, 0.0018]

B.ME AR ) 25 H 2 g iy X (e /N i 43, DABGE | 8:00p.m.~8:59p.m. k3L i)

. | (9:00p.m.~9:59p.m.) 0.0003 0.0012 0.22 0.823 [-0.0021, 0.0027]
b (10:00p.m.~10:59p.m.) 0.0010 0.0012 0.81 0.416 [-0.0013, 0.0032]
M F(11:00p.m.~11:59p.m.) 0.0067 0.0014 4.95 0.000 [0.0040, 0.0093]
% J2(12:00a.m.~0:59a.m.) 0.0224 0.0015 15.16 0.000 [0.0195, 0.0253]

% J2(1:00a.m.~1:59a.m.) 0.0107 0.0019 5.68 0.000 [0.0070, 0.0144]

% J2(2:00a.m.~2:59a.m.) 0.0082 0.0026 3.13 0.002 [0.0031, 0.0134]

% 2(3:00a.m.~3:59a.m.) 0.0100 0.0034 2.93 0.003 [0.0033, 0.0168]

% 2 (4:00a.m.~4:59a.m.) 0.0111 0.0038 2.90 0.004 [0.0036, 0.0186]

% 2(5:00a.m.~5:59a.m.) 0.0081 0.0031 2.67 0.008 [0.0022, 0.0141]

F4(6:00a.m.~6:59a.m.) 0.0069 0.0020 3.37 0.001 [0.0029, 0.0109]

F4(7:00a.m.~7:59a.m.) 0.0044 0.0016 2.77 0.006 [0.0013, 0.0075]

F4+(8:00a.m.~8:59a.m.) 0.0027 0.0014 2.02 0.043 [0.0001, 0.0054]

F4(9:00a.m.~9:59a.m.) 0.0061 0.0013 4.68 0.000 [0.0035, 0.0086]
F4+(10:00a.m.~10:59a.m.) 0.0044 0.0012 3.56 0.000 [0.0020, 0.0068]
E4(11:00a.m.~11:59a.m.) 0.0051 0.0013 3.93 0.000 [0.0025, 0.0076]
T 4-(12:00p.m.~00:59p.m.) 0.0058 0.0013 4.43 0.000 [0.0033, 0.0084]
T 4-(1:00p.m.~1:59p.m.) 0.0036 0.0013 2.76 0.006 [0.0011, 0.0062]
T 4-(2:00p.m.~2:59p.m.) 0.0022 0.0013 1.73 0.084 [-0.0003, 0.0048]
T 4+(3:00p.m.~3:59p.m.) 0.0018 0.0013 1.43 0.153 [-0.0007, 0.0043]
T 4-(4:00p.m.~4:59p.m.) 0.0017 0.0013 1.37 0.171 [-0.0007, 0.0042]
T 4+(5:00p.m.~5:59p.m.) 0.0007 0.0013 0.54 0.592 [-0.0018, 0.0032]
. | (6:00p.m.~6:59p.m.) 0.0013 0.0013 0.97 0.333 [-0.0013, 0.0039]
. b (7:00p.m.~7:59p.m.) 0.0024 0.0013 1.77 0.077 [~0.0003, 0.0050]

HE: N = 1625472, HAERNIBRSESE, REQLMR T ABTEAEAR BB FRROY . BRI R I T 3R 3 i T A i A i .
(o s SN = 7 -9 L I/ S N bR i3S Nt I R 57 N i 8| B2 g T et O o 5 = D
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Y,
=

#H

55 %

Fo6 MRIFHREERE: FHAMDIPISER

EES FrEA N b SE EX [ p1H 95% B 15 [X.[H]
FERG: il 54629 0.0306 0.0042 7.36 0.000 [0.0225, 0.0388]
STFHAR . UKAE 7282 0.0122 0.0121 1.01 0.313 -0.0115, 0.0358
BERR 125 " [ ]
Ji 1150581 0.0176 0.0014 12.60 0.000 [0.0149, 0.0204]
J5EN 474891 0.0123 0.0009 14.43 0.000 [0.0107, 0.0140]
W A IR VR RS, RECUMR T 2 EAERE AR (AL W PR o AR R i AT 38 3 Wi I 0 28 . RS A% . (A
LS A I e TN T /g 182 2 2 N o1 N 1 U= 7 L L 0 T Y e e 9

Ao Horb, AR A SR I o3k B ] X)) o Ry i
f£(12:00a.m.~5:59a.m.) . [-7(6:00a.m.~11:59a.m.)
T 4 (12:00p.m.~5:59p.m.) 1 i | (6:00p.m.~
11:59p.m.) TR b R i 2 3 0 i) 32 22 i ) B,
B LA FRATT LA | (6:00p.m.~11:59p.m.) K& v 17
BIHS BT S5 A0SR, S50 b 008 4 W Py st ] B
FEG, A AR B R OF A R IRl (b =
0.0008, p = 0.094), M%) iR 57 KA 25— a5
(b=0.0029, p <0.001), #RTMI, 7EH M B, 143
F ) AR BRI (b = 0.0149, p < 0.001),
AR B i —25 2R FH LA/ A BT ) G %,
P R] X [R) R 404 24 A/ [RIRE, FRATTIA I LA
1(8:00p.m.~8:59p.m.) X — i #% & 3= FE A Wy ) ) Bt
VBRI SEAT A 00T . SRR, M E RN

S IR (b = 0.0122, p = 0.313),

JLWR, FRATPRE I E5 A X 43 A J v R R A R AR
Sy AT NE . R RATRO, X T RE 7 2 AR
THEFM T, 68 T VR T WA P T 45 5 7 A e
MR, T o) AU S B0 ) e IR %1 5 1) 2 8 D ] i
XN, 2 6 P AYSCIESE R STRA T T — 2K,
M AR 40 25 %o AR DR R BRI R M AE S TP (b = 0.0176, p <
0.001)/E TR (b =0.0123, p<0.001), iR TFEA
B4 [ U 53 7 45 SR i — 25 AR B J2 T b AR T B AR
SFZE X WA ) I M A s e AL

Tk, BATT AT B U B 25 5 08 0% R A %
Fo M FRAR R REELETE], BT AFRATR A H R
SR A (proportional hazard model)2R #4743 H7(Cox,
1972; Reid & Cox, 2018) %A 1] LUK 2 5

J=(12:00a.m.~0:59a.m.) i B W4 9 J5 119 3B 0% % i LS F T & DT B T 25 A R R i, BAREY
HoH F(8:00p.m.~8:59p.m. )14 il 2.24% , HiR 278 IR E U -

ZJA B % 2 (1:00a.m.~4:59a.m.), 7E X B it 1] ) 4
(3B B2 A R 2 L | (8:00p.m.~8:59p.m.) 14 it i
1% MeAh, FrA A B B 4 I AR O A 20 A0 W ey
T - (8:00p.m.~8:59p.m.), H.F| F4 3:00p.m.2Z
Ja BB B, T 2 WA 0IR R T T R B S
(8:00p.m.~8:59p.m.) L FE A 22 7. LIRAYIX LLLE
IR — 20 EIUE T B AR 1 25 50 WA 49 i M 1 5

SR T AR I R R S 25 RN 4 S M 2 ) PR AR G
R, BRADEHAT T I HEAR B 538, AR
SRR 6. T, ROTNEIRRAL T BRI T
PN ] S 2SR R i, — PR 25 5 5 R b 3l i 2 1)
IR (M), T3 — Rl AN S 51 o3l 2% i 52
TR KA BT IEHR R 25 2 5800 58 A 9%
RN R il AN N S T Y L S s = PSR e BE R ¢
T N2 5 i AR B 28 17T S i 32 21 52 e DU ] g
AEXTE /N o SRS RS FRATR UM ARAST, A B R 25
XTSRS B E (b = 0.0306, p < 0.001)H i 25 T %

8 MR R TR R R AR R W IR R SRR BT
TATRIF TR, B 7 BAMEAL T R — 2020427 A 1 H
27 31 H)HE % W S 3 e A UK A = 1 B .

A(t) = Ay (D)exp(U;,)
Up=By+bx;+ 25 +¢, 2

TERERI ), ARG A()IURIGYTT A « 1)
(i) 1B BB 67 A 14 XU %6 (hazard rate)o [ A8 5 x, fG3R
BRI, U A 1 AR 2 0 42 ek ) Ak T e R )
B (&R 12:00am. 25 | 5:59a.m.2Z [1]), i HL
fHR 0 Q20 H 4t T 3F i AR 3 25 0 B (4 1
6:00a.m. EM[H] 11:59p.m.Z[0]), Z, H— W&, 8
T — RIS BSOS . SR e
(IS TN G g R < 1 I - | I 7 <3
B PR R () — 2 5 H )

R 7JRIRT Cox UM XUBS AR AY Y [nl 19 25 5L 3R
TR B3 T 2% 728 S A Al o 2R 55 LA SAH X 1 A XL
W L% (hazard ratio), [ 7% fil IR R 25 1 R Hfi i
B TE 1 5.3 (b = 0.1943, p < 0.001), FHARXT R #Y
XU FEZE KT 1 (hazard ratio = 1.2144, 95% {5 X
8] =[1.1924, 1.2369]) iZZ5 R Ui, AR E 255
OB E AR DT RS, L BB X — 2 S S A
(RS IR B, e A A AR A A LR, B BIR ) 25
H (AR B XU 72 S A ety L3 21.44%, B 5 1Y



F2M FETFIH 4 MEAR R S5 1. Ok A KA AR 2 B0 9 E 4 295
F7 EBERJIFSREEE: Cox LLHIXEEBEHLER
H AR b SE z{i plE PR L [95% B AR X (7]

I N ) 25 0.1943 0.0093 20.79 0.000 1.2144 [1.1924, 1.2369]

T A% (T-J5) 0.0736 0.0018 41.07 0.000 1.0764 [1.0726, 1.0802]

fR 5 Pt 2 L A1) -0.7126 0.0508 -14.03 0.000 0.4904[0.4439, 0.5417]
L& H (o) -0.0075 0.0029 -2.55 0.011 0.9926 [0.9869, 0.9983]

4] s 1 45 )34 0.1571 0.0063 24.86 0.000 1.1701 [1.1557, 1.1847]

JiE - 14 ] -0.0034 0.0061 -0.56 0.573 0.9966 [0.9848, 1.0085]

Jii - 24 A1 0.1444 0.0058 25.03 0.000 1.1553 [1.1423, 1.1684]

W N=1625472, HASE IR Ae A . SRR thak in A TARERE et lal g sl 28 | O =R H, DIJE— R 3EdE).

1.00

- HEARRIZF
— FRHEARRIF

BitHArE

0.90 0 ! ! ! :
i i) B/ R
Kl 5 Kaplan-Meier SAFAF7F R ANk

Kaplan-Meier A= 7356 {1 £& U B EDULHD R /R 13X —
ghE . R AT LA B, BRI A A A7 i 2k He AR
W I ) 25 1) A A7 HT 28 AR A TP, 0 0 7 e I )
2RI B e B AU =R GR 57) 75 50 T L B

Zih LR B — RPN M R, FRATHE s
1 33807 HE, RIA EE TR BRI ZE I B, % AR
W AL ) 25 B BE R A T I ) 5 B T B A e ) e i
32 MYRELZZEMNIATIER

X4y, FRATTHE 53 BT WA 1y B J5 246 2 Xe) e e

2ZF 5 Y JE MO R R RO . ARPERF IR, 3K
PR EAR AT I8 B A IR T VR - 7 A A TR
B E

FEAHY (1) B Atk -, AT o0 50 T A B I 1 25
53R AR e A A8 I AT R 434 . 3 8 R
N T INAPE RN S5 S . B2, EHRZE 5
A% 28 B0 ) R B T HE A IE 19 2.3 (b = 0.0030,
p<0.001). ZEERUIH, B &S R EAR #2551
Va0 o6 R B B AT R, RIS 9
SI V1R T it P S R v s, AT B I R 35 B B )
A W) I e A e e . FRATTHR S I SRR 2
GEIFESN

HWR, R AR 0 25 55 (2 4 A B A9 19 28 A 2R
G THE K 17 5] .35 (b = —0.0227, p = 0.032), X—
SESRUEI, 2400 B H A %o B R 2 15 W ) O M )
KRBA AT ER, B4 5 E e A
A B B U0 2L e BB R, AT 7 A 1 < s B g
Yy 7 A W 0 e M A ) BTG o FRATTHR s AT SR AR
W3 A3,

* 8 MYIMELEMETYE: BmMIEFRHEAELS]
SRty b SE z g pfa 95% 8 {7 [X [H]

il R 1) < 0.0125 0.0008 15.01 0.000 [0.0109, 0.0142]

BN (T-I0) 0.0083 0.0003 31.28 0.000 [0.0078, 0.0088]
PR Pt L 151 -0.0413 0.0034 -12.02 0.000 [—0.0481, —0.0346]

REARSEIZF > B Al A% (T-O0) 0.0030 0.0008 3.73 0.000 [0.0014, 0.0045]
REHR A ZF < fE 85 00 2 Le -0.0227 0.0106 -2.15 0.032 [-0.0434, —0.0020]
& # (D) -0.0006 0.0002 -2.79 0.005 [—0.0009, 0.0002]

s ting Ul 0.0108 0.0005 23.74 0.000 [0.0099, 0.0117]

Ji5{ 24 531 -0.0003 0.0004 -0.62 0.532 [—0.0011, 0.0005]

Ji5{ % 24 0.0098 0.0004 25.28 0.000 [—0.0091, 0.0106]

T N=1625472, WAz B R IESE, REOLI 1AL AR A I EAL A PRAZ N o [l EAERE A fin AT AR B I ] o 42 ) A% 2 (A

ZEAH, AR,
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55 %

L

4 giw5ilie

4.1 WMRE&L

AR, M AR R) R ) 28 B kg — o ks A 7 1 4
xS, S UIREE, T 9 o 7 A AR R 5 I B T M
KNP B IR RG 0 . B4, AR R 2R 4
XV O W ) S M AR S e 7 A S T RN
SR By sl SR AL KA (V = 1625472) %8s,
3 T SR AT M AR T B AR R 2T 5 0 ) I R 22 (8]
MYSZIR DG FR, LA B2 70 W 0y ik v i 282 g e A7
LRV TEN. ELEHREBWT,

EIE, FRATT A IR AR % <5 X0 WA ) JS A I T
IE [ 5200 Logit #2819 25 28 1 s, A X T i
ARG 2 B B (6:00a.m. % 11:59p.m.), Jii % i S 7E
BB 25 s BE(12:00a.m. & 5:59a.m.)#E 17, A
AIBBTEZ G FR 0 . T R R, AR 5 XT
BRI PR TR N 1.36%. - H, MEIRRZF
() 53 B 235 FRAE 285 A ) A543 DR C 5 | A [m) Bl 3] 25
PSR T5 1 . FAREAR IR E 45 Z2 B SEUE 7 i R 50 s
HORFR M . AP, Cox Lo XS 52 1Y 1) 43 At 3R
HE IR %1 5 8- BT v PR B KU o 7R LA 45 AN
AU OL T, B A R S 1 1R B XURS: 7 S a3
i 21.44%,

HR, FRATT A BRI B2 A W ik F vh BT 8 7 1)
IRBE L ZR AT LA B AR ) 35 X6 WA ) s A A s 3R
150 T PRI L& . R b A ks AL s 0 2
Lol WFFEEs SRR, RS A 048 X R AR %1 25 5 T )
J M 2Z 0] 1 DG R AEAE IE W) R 1 R0Onz 5 (R e B 4
o7 A ) S 4 R 1 B 461 %o i IR SR 25 79 55 Wl A7 A £ 1)
SRV AN
4.2 EIRTEK

ASCH B DTk EZARIAE LS =N D5 . AR
—, AT FEGE A BT 7 fifk Al B 40 25 0 o 52 i
TH 28 E W) I MA TR o 4 T M IR 35 4 1140 38 3 17k,
O A MESE T 1z H g s 1 B FIR 30 <5 0 A 4 fgit B 17
TR, a0, $IARAE(Chellappa et al., 2009) ., >
1ML %76 (Mullington et al., 2009) . i1 (Foley
etal., 2003)%F . IBAT —SEHFFYAE b T R AR F XA
WAINFI R sZm ., B an, @i J) F ¥ (Harrison &
Horne, 1999) . it 2 F1#iji(Chee & Choo, 2004) . Jx|
6 B3R i 1% (Venkatraman et al., 2007)5% , /45 X 24
CA X AT A IR, B2 2 &
TR — e sk, AR AT W5 ELHE 53 B B AR
FIZE X E P B AT RS2 (Huang et al., 2019), FkA]

1) BIF 538 3k 4 BT R IS R 25 SR B AT O I G R AR T
T RBEAT R AHDCAFSE .

S5, ASHFST IR TS R R AR A 40
MIRIESE o IEAESR, B FEE B TR EE— R
AN s [A) BE X 2 3547 R BT 726 1) S St s . 491)
. Kanuri %8 (2018)HF5E B, #HASiAAAE [
RATMNAE S TG A NEM L, Sl
KW T 8.8%F1 11.1%. Gullo 25(2019)%5 % Fi,
5K A A L, T 9% AR X
Fofv i) Z2 R0 SR ) A1 o AR ST 98 3 W ) ) #f
FIAR 5% 19 A FE4M 78 1 A8 10T A B A 7 Y Y
N

B, ARSI ES et R TXHE S WY S
HEIN 735 o M) M — T 2 £ T 2
RA, B TR BEAT R mT LS By 2 2 38 2o 4B B v
F1R) ) S PR SR SR 7 SRR IRG 28 RS, T AR B2 1 9
Jer MR —Fh EE AT R A RBIE R A BT
W ) P 35l 7 1 e 5 1R SRR R DI B, SR FH K LA
R B AT Ry Al e I e W ) J Mg, 2 A DR A
e B, AR o R AR S 2 R PR S 8 I ) ) M
JE BB T A, ARG T 5 G Y ) 3 Hl i A s
B AT B AN ARE s R, sl A X KRR A
KO BURAG T, 0T LASRAS A R B 34 25 A ) )
i 22 1] 52 1 G 2R 35 Ry et e I A5
43 EBEEHBR

AR SCBIE 5 245 9 0 A Al T 2 2 B AN T
o K HAERGAEAR VORI Statista 2 F 1950
B, 2022 4E 4R E R G 3R 6% K5k F
26%” . 1T E LR T IR A AL R R, AR
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Sleep deprivation and post-purchase regret: Evidence from
large-scale individual-level data
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Abstract

Sleep problems have become a very common phenomenon in modern society, but few studies have directly
explored the impact of sleep deprivation on consumer choice and decision-making behavior. This study
combined the common late-night shopping scene in the current market and the theory of ego-depletion. This
study speculated that when consumers shopped during sleep-deprived time, they were more likely to make
impulsive or unplanned actions due to lack of sufficient cognitive resources. Furthermore, this study postulated
that purchase decisions were more likely to have regrets and return behaviors in the subsequent process. In
addition, the moderating effect of two promotional cues (product price/discount ratio) was explored.

The data comes from a large domestic e-commerce retail platform. The data contains shopping behavior
data at the individual consumer level from June 1 to July 31, 2021, with a sample size of 1, 625, 472. With
minute-accurate purchase time information, we can distinguish between purchase orders generated during
sleep-deprived and non-sleep-deprived periods. This paper used the Logit regression model to estimate the
customer's return probability, and used the Cox risk model to analyze the relationship between sleep deprivation
and return speed. Finally, the adjustment variables were added to the Logit regression model for verification.

This paper derives several findings. First, it shows that sleep deprivation can significantly increase
consumers' shopping regret behavior, which is manifested as increasing the probability of product returns and
accelerating the speed of product returns. Second, this paper finds that product price positively moderates the
effect of sleep deprivation on shopping regret, while the preferential ratio of promotional activities negatively
moderate that effect.
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The findings help understand how sleep deprivation affects consumer behavior, i.e., consumers were more
likely to experience shopping regrets (e.g., returns) after shopping during sleep-deprived periods compared to
other times of the day, while promotional depth negatively moderates the effect of sleep deprivation on shopping
regret. The results of the study suggest that consumers should try to minimize shopping during the period from
12:00 a.m. to 5:59 a.m. in the morning. If shopping during this period, they need to pay more attention to the
central information of products and promotions. In the meanwhile, this study suggests that companies can
consider adjusting the time of promotional activities from sleep deprivation periods to other periods, so as to
reduce the increase in operating costs due to consumer shopping regrets and the increase in return rates.
Keywords sleep deprivation, post-purchasing regret, product return, large-scale individual-level data
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