X EE 43 Difference in difference

WU 2253 Ji i M FRA TSR 7 — PP 33 F L 45 HPotential Outcomel) /752,
REX AR E R R T (A BEREE FIR L B

BT BN TP BORECR . SR, SR — B AR AN B, o] i 2H 5] F) AR B iR WL B A%
L FEH G L e -

» DIDFE A2 HHAE L
» BB
 BEAh T R

. BH
DID 3 78 38 FEHE LR K 1
ZH
Y P Y e
/ —————————— * %F ———————— -
/——4
— Control
Pre Post Pre Post
a b
BAULE &
AR S2E54H (Treat) % HRZH s AR 515 2H (Control)

WAEH . AbPERT (Pre, t=0) 4b¥E)5 (Post, t=1)
FEFHGR, T E—Lhric:

o Y WLIEITECN 2] 45 R A8 & (outcome variable) ;
» D, JHITEt LR G2 B0, IR EE T, A0,
o YURIY 043 2R 4 SR A R A AL T



= KR, Do, BN VA= Z0 A S I (R 5 32 B 7 ARRE, BRSCOedibeA, b RiEL
ER1, SN AAEAS . ER0,

EIPN/IES

TE— NGB R T B EBRE B2 BEHR N SRR AT BT RA DRI R0 T R EREE R
N7, AR B it f BRI AN A SR EERE . AR AZET X —FEARTRATI TG 1R 3 2 R e ok B 4t R 52 1

BEREHERA TR T AR B ) 4 A B % ¥ (Average Treat Effect of Treatment)", AT —A" g se4b 17, B
—AMR N B BB IRYY Z R R FER DL . Fifth A4S B 2% 25 BEBEAH R A I A SR, B ElarPost X 4 N S22k 5
LR ZEE, DR

ATT = E(Y}}, - YDy = 1) = E(Y}}|Di1 = 1) - E(Y}}|Din = 1)
T FRAT 1K TE R I 213X — S 5245 5, FRATT TG 1 S M 1) X — A B b

HINARE], BRFFATAT LERE]— A HX A6 N T AR R R F B S AR BURONAR BL (— R R 2 seik) . (H2
WS REBEIN I LA N B EROR DU AL DU 2 i DA 2 S S SR, AT B X AR -

B(Y{)|Diy = 1) = B(Y;y|Diy = 1) = B(Y;}|Diy = 0) — E(Y;3|Diy = 0)

BRI LEDIDHERE M PP S o AR, URFRATRESR B — AN L9 20 A4 6 A0 17 A2 Bl 35 Ay
AL, AT AT LA P o 42 ) 2L ) A 2l 5 LR S 2 ) S 2 52 4 SR Potential Outcome” , BETTRAHP-44
G132 A VAL B

R MR R X RSB RS MRk T A A 25 R B 2 REMBERC TR . B VR S 7 J5 S
T PO — AR BEA T A A o

BATPHEARL2RANKLIH, w15
ATT = [E(Yi,ll|Di71 =1) - E(Yi?o|Di,1 =1)] - [E(Y;?1|Di,1 =0) — E(Yi?o|Di,1 =0)]

FEL30, AV ATERA AU N ERT R 4ERE_EJEAT 772807, FFe— B MAE A~ 22537 U FERE L ERT 77— TR
YT, IR OWEES

BHTALI, TEIEEEDIDHESR T HRATTIE A AREA L NIE -

o B ESWNME, BPEHEER LT, LRV AR N R REREAARR
P BARENE Ok B TEED)
o THARECHE T, AT OSSR — AN AMAEAS R ]SS RN E,  BPRT LS AR

ATT = E(Y;; — Y;3|Din = 1) — E(Y;) — YDy = 0)

2

PR
BeAbLI Abadie (2005)f F HER A FEAE 5.
TR A 2 A B
Yii=0+aD;;+n +viy, t=0,1

HHPRFEAE A P(Diy = 1vip) = P(Diy = 1), AIEGRABIRBRSMER GEER Svig)o



FING AR R 3 AR IR R E (n;| D 1), M

Yit =6 + oDy + E(ni|Diy) + €y

Hrreip = vie — E(m:| Di) + i

X222 R A3 AR B — g, B

80 = 60 + (61— bo)t

E(n;|D;1) = E(n:i|Diy = 0) + [E(ni| Diy = 1) — E(n;|Di1 = 0)]D;1

A A

Yii=p+ot+71Di1+aD;; +eiy

Hrpp = E(ni|Dip = 0) + dpo

ST R RR AR RAVGE[(L,t, D1, Diy) - €i4) = 0, B OLSAH3ATTAT IR 2 D, (1 R4 -
o= [E(Yi1|Diy = 1) — E(Yip|Dsy = 1)] = [E(Yi1|Diy = 0) — E(Yig|Diy = 0)]
DL EAE SRR . FRATAT LAOLSA T Hi S22 ) P X AL FR AL .

Rl AR, PSR FRrARI=0, 15, vi1 — vio5 D ) WRIEMAI, RUED, FERA B ELATE
UUF, SLRAMSHRER (CFY) BHha 5N ER CF) B, A FraseeE .

OLS fZH 71t

5 S5 2115 AH —3L, LlPanel Data ki, A PKR2. 30 7 — @B B NS :
Yit = Bo + B1Post; + BaTreat; + BsPost; x Treat; + ' Xt + €i4

FEX— R :
Post, Jyif M ACAZ &, EEAATBOR T (BUCHY) ZER{ENT, B0 Treat; Jysr 4HALFAS R, 24
HA R T SN BB 1, BI05 FATRINGIN THEHAZR X, v AR R R e s,

FATLLFZASTE IR T4 2R

P S 4y
A3 Bo Bo + B2 B2
bR Bo + B B1+ B2+ B3+ By B2+ Bs
%4y B B1+ Bs Bs

URBA T IR TS, B OLSil i+ 28 Bl Post, x Treat; )&%, A2 Sci 20 i) P4 Ab B
RN o

DID 534 224 %, (TWEE)



TESSIEH A A I U4 [ e A AR (TWEE) U DID A ) R 5, &I fals MARYERE R [E e R, B
Yiz = a+ BPost; x Treat; +v' Xy + pi + A + €54

MR A SR E AL BRRL N S [ B & AR, AHRFE IS A AR Hp ] — AN Ab Y FHEASFE ] — AN B T s R A, il
% E B BRAT B HIZEAS N B I R] 5 FFA—3 (Beck et al, 2010). 5 ZAHIX A, SLEH 5 2 MW H T 2 i) s DIDAR
A (Multiple Time Periods DID) HF X 4] F I aj ) B IADIDAR R (Traditional DID) , Z#E5IRIE T TWFETE
X, Bp:

Yit =0+ BD;; + ’y'Xi,t + i + At +€ig
BAVEAESBAG V0 F 15 P40 S TWFER DIDA VS50, LUK % I s DIDZ A b v il BEAEAE Y ] o
HoAthh T XE 2 5 R AR T

o EZDID, >RGN Treat; Fyi%LEAs &;
» Flexible DID, # EACFRAIRLI AN, ALBRRG W A5 LE I (8] AN ] 5
s PAFIDID, i kil F 2 Chen et al. (2020);

TSR 11

WL AS R AR ER I . FAT AT IARBUREA B RS I EL. RAE AT AL BRI 2 2 i SE R A AR
SRS AR FRATT AT LU0 B A S B 21 S R A AR AT R R St . AT T B0 -

o S8 SACHERN R AR ], AR ERATVAF R EAM A R, S-1, So, S13HIREALERRET . ABEFFAEIS . AbHE
Ja . IEoRE SCRIIAR R, BLS -1 il

1 ifse Sy
T, = 1
s {0 otherwise. (1)

= BRSHMIAZR, Treat; € {0,1}
o BAEIETI BRI R W HI R T IR, bR ERA VRN T2 5| NS AR &

R B E I T -
Yir =+ Z osTs + BTreat; + Z 8:Ts x Treat; +'Xis + €i4 (4.1)
B BE HTWFETE A :
Vit = o+ Z 8:Ts x Treat; + ' Xt + i + Mt + €z (4.2)

X T2 SDIDEAY, f A TWEETE X -
Yir =+ Z 0sDjy + ' Xig + pi + At + €4y (4.3)
Hopr, Dj FRMIEITEN 2L TSRS (s € {S-1, 80, 51) W1, FWHK0.

AR, FATLL34. 20w DLAS 2 15 )5 R B Ak T



FEHIZH el %53

S_l (e (07 + 5S,1 5571
So o a+ 550 550
S1 a o+ dg, ds,

XHCHEAT SHGS, BT RA T P2 E, PITEALI N % A S 21 S 45 4 2 R0 B35 25 5%
CREAE ) AR A A AR R ) o

JRfES: Ho:6s, =0, #&#REH 05, #0
B, R ] H R 25, AN B R0,

HEAh, SEIERIE ST E B s, Os, B RBORMM IR A BRI (G G2, 2B T AR R 3)#DID"

e s

il P 25 73 e 2 W R IS0 2 — A Card I Krueger (1994) B ST AR L9 BUR AR ALk SR B2 . JCHAZ X
TR Aol 2 T R R P R . BURT AR BE . ACTESCRIR S 0T LUK U SREBCR RS IAR (1 2%, R REIR B BUOR HUY
MR AR BE . AT DL i BOR A S A& A oM, LUK AT W N R Sy e 1t i ot S, )4
VS 2 R

ERAFTHIETN: B TR LTS AT 2 ee s iimiEE I BURITE. A2 SiEp s tG 2] 7L
Mg5ie, B —Ha RN RRIFARER B BE R R FitkCardfiiKrueger R 7 A 4R Bt 1 55— JIiiEHE .

TSR W, B SCEESR AR 2 T4k, DLSEi RO IRA 2 R TR AT R CPAT#E %)
JITE RN, DABRT /N T 1 SR AR S0 5 & iR AR 2 2R BRI A AL < I 220 . 7RSOk T R GuME 2 7oA
WA, BT IR

SLE BT AR
19894 ARBTG5

s 1990.4.1 )\ $3.353E T+ £$3.80
» 199141332 FF £$4.25,

NJ M 19904045 e 2% :
= 1992.4.1327} £$5.05

1992.3 3 MLk EEE . ALK R SE Lo W 0 2T o L CBURRE L RE R N KA B s i, T
JE IR BER A AL AMAT o AEFE— W BT SLEBEE 20 . 5 I8 BRI AR T8 B2 o0 o 0 W R - e
L VAT V1) E i



DA bR AR T BRI 5o g v NI 32 i e IR LW TR S R AE AR BT 2 T (e e B, HL1992. 3 S2iEAL
ML P TIZES . SRl T BRI A
ASCHREASERE AR T, TR AR SER A AMIUAF & SE 2R, T H AT DI R 2 A E R 2 . R A

=

o G, BTV MBUAIAEL, KRS BT W DAHERR G bAT T RE MR a e e R LB AROR

o HUK, BTEEVINIAE AR R RO R, SECH LR — ML A SUR SE A7 ¥R R IR R R AR
KL, ATRAMEAXTEE, I HAMER A AR o

= =L WET RERZAET (19922—3) FLEFKZRM7—84MA (1992.11—12) %, A dkrsEemE Rk
HAET AT 8 SR 14l ) R R A A2 (e R AP 2 R A R ) 26k BB B R TR T A em, 9F AU
EXBUEL RN, DUHEE G 521735 i 22 o

PAEAT B PR L EZH RO Z Fr IR fr o, B2 — N A A

o PRENE E R R TR B R AT

o AT ST SRR T B b

» TREREESRE L, HAHEZE

» HIGEXZ AEBUE, FEMERS—

o CABSLR PR BT IS R A SR

BRTSCEANBHBERE, BTae A MR E: S fERE AL, XE—N5%, 1HA T AR
BRI BIE R BXT L, 15 AR S8 IHHERRA T ML AN 8] 1 B 5% o

FT XA, YEHT BV RIE 47 vk R RN R F . KFC. Wendy'sFIRoyRogersfHas 5 1E J1 5017 b 52 o
ST IR, SRR RAE19924E2 H 23 H liE i &, LS IR R HAIEE A RAE, 41058
T, BIREA87 % . 5 KIAEIEBORIT A\ HE#T, BI19924E11 H 2127, HiERIFZ 410 &ET, K
371 (90%) G



TABLE 1—SAMPLE DESIGN AND RESPONSE RATES

Stores in:
All NJ PA
Wave 1, February 15— March 4, 1992:
Number of stores in sample frame:? 473 364 109
Number of refusals: 63 33 30
Number interviewed: 410 331 79
Response rate (percentage): 86.7 90.9 72.5
Wave 2, November 5 - December 31, 1992:
Number of stores in sample frame: 410 331 79
Number closed: 6 5 1
Number under rennovation: 2 2 0
Number temporarily closed:® 2 2 0
Number of refusals: 1 1 0
Number interviewed:*© 399 321 78

*Stores with working phone numbers only; 29 stores in original sample frame had
disconnected phone numbers.

®Includes one store closed because of highway construction and one store closed
because of a fire.

“Includes 371 phone interviews and 28 personal interviews of stores that refused an
initial request for a phone interview.
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TasLeE 2—MEeans oF KEy VARIABLES

Stores in:
Variable NJ PA t*
1. Distribution of Store Types (percentages):
a. Burger King 41.1 443 -0.5
b. KFC 20.5 15.2 1.2
¢. Roy Rogers 248 21.5 0.6
d. Wendy's 13.6 19.0 -1.1
e. Company-owned 34.1 354 -0.2
2. Means in Wave 1:
a. FTE employment 204 23.3 -2.0
(0.51) (1.35)
b. Percentage full-time employees 328 35.0 -0.7
(1.3) Q.7
c. Starting wage 4.61 4.63 -04
(0.02) (0.04)
d. Wage = $4.25 (percentage) 30.5 329 -0.4
(2.5) (5.3)
e. Price of full meal 335 3.04 4.0
(0.04) (0.07)
f. Hours open (weekday) 14.4 14.5 -0.3
0.2) (0.3)
g. Recruiting bonus 23.6 29.1 -1.0
2.3) (5.1)
3. Means in Wave 2:
a. FTE employment 21.0 21.2 -0.2
(0.52) (0.94)
b. Percentage full-time employees 359 304 1.8
(1.4) (2.8)
¢. Starting wage 5.08 4.62 10.8
(0.01) (0.04)
d. Wage = $4.25 (percentage) 0.0 253 —
(4.9)
e. Wage = $5.05 (percentage) 85.2 1.3 36.1
(2.0) (1.3)
f. Price of full meal 341 3.03 5.0
(0.04) (0.07)
g. Hours open (weekday) 14.4 14.7 -08
(0.2) (0.3)
h. Recruiting bonus 20.3 234 -0.6
(2.3) (49)

Notes: See text for definitions. Standard errors are given in parentheses.
“Test of equality of means in New Jersey and Pennsylvania.
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TABLE 3—AVERAGE EMPLOYMENT PER STORE BEFORE AND AFTER THE RISE
IN NEw JERSEY MINtMUM WAGE

Stores by state Stores iniew Jersey? Differences within NJ®
Difference, Wage = Wage = Wage> Low-  Midrange-
PA NJ NJ-PA $4.25 $4.26-%$4.99 $5.00 high high
Variable (i) (ii) (iii) (iv) ) (vi) (vii) (viii)
1. FTE employment before, 23.33 20.44 -2.89 19.56 20.08 2225 -2.69 -2.17
all available observations  (1.35) (0.51) (1.44) 0.77) (0.84) (1.14) (1.37) (1.41)
2. FTE employment after, 21.17 21.03 -0.14 20.88 20.96 20.21 0.67 0.75
all available observations  (0.94) (0.52) (1.07) (1.01) (0.76) (1.03) (1.44) (1.27)
3. Change in mean FTE -2.16 0.59 2.76 1.32 0.87 -2.04 3.36 291
employment (1.25) (0.54) (1.36) (0.95) (0.84) (1.14) (1.48) (1.41)
4. Change in mean FTE -2.28 0.47 2.75 1.21 0.71 -2.16 3.36 2.87
employment, balanced (1.25) (0.48) (1.34) (0.82) (0.69) (1.01) (1.30) (1.22)
sample of stores®
5. Change in mean FTE —-2.28 0.23 2.51 0.90 0.49 -2.39 3.29 2.88
employment, setting (1.25) (0.49) (1.35) 0.87) (0.69) (1.02) (1.34) (1.23)

FTE at temporarily
closed stores to 0¢

Notes: Standard errors are shown in parentheses. The sample consists of all stores with available data on employment. FTE
(full-time-equivalent) employment counts each part-time worker as half a full-time worker. Employment at six closed stores
is set to zero. Employment at four temporarily closed stores is treated as missing.

“Stores in New Jersey were classified by whether starting wage in wave 1 equals $4.25 per hour (N = 101), is between
$4.26 and $4.99 per hour (N = 140), or is $5.00 per hour or higher (N = 73).

®Difference in employment between low-wage ($4.25 per hour) and high-wage ( > $5.00 per hour) stores; and difference
in employment between midrange ($4.26-$4.99 per hour) and high-wage stores.

“Subset of stores with available employment data in wave 1 and wave 2.

In this row only, wave-2 employment at four temporarily closed stores is set to 0. Employment changes are based on the
subset of stores with available employment data in wave 1 and wave 2.
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TABLE 4—REDUCED-FORM MODELS FOR CHANGE IN EMPLOYMENT

Model
Independent variable ) (i) (iii) (iv) )
1. New Jersey dummy 2.33 2.30 —- — —
(1.19) (1.20)
2. Initial wage gap? — — 15.65 14.92 11.91
(6.08) (6.21) (7.39)
3. Controls for chain and no yes no yes yes
ownership®
4. Controls for region® no no no no yes
5. Standard error of regression 8.79 8.78 8.76 8.76 8.75
6. Probability value for controls? — 0.34 — 0.44 0.40

Notes: Standard errors are given in parentheses. The sample consists of 357 stores
with available data on employment and starting wages in waves 1 and 2. The
dependent variable in all models is change in FTE employment. The mean and
standard deviation of the dependent variable are —0.237 and 8.825, respectively. All
models include an unrestricted constant (not reported).

“Proportional increase in starting wage necessary to raise starting wage to new
mirgimum rate. For stores in Pennsylvania the wage gap is 0.

Three dummy variables for chain type and whether or not the store is company-

owned are included.

“‘Dummy variables for two regions of New Jersey and two regions of eastern
Pennsylvania are included.

dProbability value of joint F test for exclusion of all control variables.
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D;; = 1 Y510 + s < Y (4)
’ 0 otherwise,

Her, kA, YE-NEH, vz ML T A R REY I R . PR b, AbP AT <R IRAT
A SR AT RERAL B, BATTATUIEN Yin s = Xio FER—FREUIETE A . BATAT DL X W0 — 2R 51 AT ML I 2] 1) by

AR

Bl 5N AR AT AT RE R NSOGB 2 FE S 4 A S [ B AL e R 2 e (BT T
WL AE X GBI AL Rl AR Fp SR R A PR AR BRI, 3K A 1R AL 25 5| S EEAL o

T LA A A 3 SR i R — )

o TR BT ARl FEH SRR
o LTI A BEA T I DID B A 31

BT LT AMBBE:
Assumption 1: E[Yig - Yi?o‘Xia Diy =1] = E[Yi?l - Yi?O’Xi» Diy = 0] (5)
Assumption 2: P(D;; = 1) > 0 and with probability one P(D;; = 1|X;) < 1 (6)
MM THBBEZ G, PR (AFEINGD -

Yi-Y, D-P(D=1|X)
P(D=1) 1-PD=1X)

ElY] -YID=1] = B ] (7)

X0 B A TR T AN R B RE AR BEAT T — AL AR, A T A X0 B N S50 2B PR B 1) #5443

FERX—IRBIE R, BATTAT LR A S8 75 ¥R 2 A 15 5 vl B R A TR0, DLSRARE LA AP 2 AR BR AR o
Abadie (2005)3—A1HE T ZMETE T ARSHGELE T ¥, B EE W E. WAL R, 2 2RI Sk
M, IR TR TS Bk A .



TWFE. £ #DID Jo]&

TR At S DIDAERARYE 2 RAF o 2 AR b [ L 2 7 AN IR 4EEERI (S R, FER 2 B SR A
HAEAER AT A AR IS T OE B 18 25 7 A DIDE R e AT A 7, TR BORAEBEACR CRIYEBRLY) ©

X RUAE [ R 5% AR T A DIDASEAY -

Yit = o+ BPosty X Treat; +v' Xt + pi + At + €y

TEMMEHRE BT, AT DEH—AN R MR R BIE sy, & XD,y = Post, x Treat;, FHMWGE—5%0 5
DIDHEBE/ELL IR :

Yig =+ BDis + ' Xig + ps + A + €44

BRI, B SO DIDBAY R T4 HE S i 25 R 5 A A

P(Diy = 1|viz) = P(Di; = 1)

BREERACIAR B 5 25 RASRY, BT, JilS7, {H TN SR A T TWEFERS R €, FRATRAMEVERE -
P(Diy = 1le;;) = P(Diz = 1)

FHIH A TR 25 1 U 5] 5 25 B S DIDAE R AT IR AR T2 a. BEEEOER; b. A& SMENE.

H2 X .45 AL T A8 R R TR T >R T Bk -

o AN ROV ARE T AR IO RFAE A BE R AR G A AN AR [ R AR B AR E R R ), (RSP el
A REFETER &I AR R A B, FRATIT0 T ) b 2 13X A a5

o XSFFARFEM S CRREHR) PRI S . B4k ERABIR Y A RES % G L2485 RAZ B2 A2 (feedback
from past outcome), i — X A i) B 2 4 SR I A BTG 5

o QEFRRLR T A R AR SCR AT R PR, X kw2, AR T

o CPIGALIRAL R T e — PR A5 , EEE AT RE H I LM B A E R fifE (Callaway and Sant’ Anna, 2021),
Bl EASCACHERL R N IE , AH TR A AR PR E RO R, IR A A

o RT WA TOEGEIF I R, T AR TR E

» FIRBIRWEEET, NI EITMAEER, BEBVRREIREH4°? ) Athey and Imbens (2022);

« TWFENHIZL ) S DID#A , )l Callaway and Sant’ Anna (2021),

P 1 1R ]

UDID Tk T 25 En, RETF 2 E R T FFIM R, A4 R AR R & A — 801 1),
I HIXA A A 240 7 (Bertrand et al.,2003).

BRI, e ESRA. FEHAMEILT ., SRRk BEN U BAL ALY, BT OLSA 45 2 1 P34 BEEK
B2 (BPAbER B R %) AIAREDSRB™ AR T, I B ik45% M2 RIAI S B (FES% i MK~
) o

TE1Z I OLSXIDID MR FEAT Al pH Iy, AERBEMN T :

Yist = Blst + As + By + cXist + €4t



— e, Vi RoRMARTES S (NFEAEERM) th%] (An3E4aE) MgERAR, TaRn2E 23T A
i, ASNBor B RS MFAEAGH B G R, Xist KR MEZHEEGI R, e RnIREDT . OLSAlTHA LALLM,
FB#ER.

FEFX— R E, HidMonte CarlofEifl s2i6 11 /73, Bertrand et al.(2003)iz Fi1H & T4 %R (source: the

Current Population Survey) Lbi 7 AR ER A FhrEiRA2E 5, fF5Econometric
corrections. Bootstrap. two correctionsfilone correction, iz kLI 4R

IR ] A e R O N I B EOE R EIAT

» BootstrapJ7 ¥k 75 LI A 8 e A% K R IAT

w BT 25 -Ph T 25 AR R R S AU T A 56 T YA TR P S B DL R R
o RA A T RS R AR N T

g Ik
Parametric Methods

IR AR 25 IR 2004 € —A H BEA R G54, GBI S 80T Bbnist. XHRZED &R AR R R B
T:

€ist = PEist—1 + Eist

YHERE A BT REN, SCRBEHATEMTEOLES, . R, 7RSI A R B0 8IAR(D A FE v, HAb i)
EH R A AE0.62, 35Xk f T IS 18] 7 57 3 SR OLS A - 132 o

A —FhA AR ERAVTE € T B BIARTEA . SIRATH50H € B BERECH0.55F10.35 ARQ)EFE 5 B W IH R Lk
0.95 AR(1)Ffinoise/signal = 0.135F F2WF, T A 1515 25505 5] 40.44F10.30, 3E4621A 5350.31. 0.39,

Block Bootstrap
XTI RFAAE T IR EZTU LB AR HIBE . FESCBRz A, taih & b DU iR HAe

o XETEAGERATH, HHLAGEI R, ¢ = abs(B/SE(B)), SREHRMERHOLSHHE

< SEIERE0N (Y s, Vi HEHEAHIHE—MbootstrphéAk . Vo gems il MM LRSI . VoFomRs MM i
AL A A ARG

= APEEAHETOLS

LA, = OB gt ¢ A BB LRI T MR H o MNRT RS, B fE

SE(B,)

AR 22, tHREA A AR S8 B0 7 A 2 BE AR BN
B2, mTREMITER B, S D7Ep i h R 2 R
Ignoring Time-Series Information

W ARR IR IR, FRAT1E R — PP T VA A PG R . R, G A T BT S AR
PE4TOLSH 1H .,

BT RN RRHHRHE T, A8 PSR

o B Yo 0T I RE AL A HE DI AR BRI A A A O AR B kAT [ S
o PR B M SR T2 S AL, B LA A ) A 5 2 R L I ] 5
= p LAk R I B R O LS A 21 AR BE R ) A TH(E AR HE LR o
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The downside of these procedures (both raw and residual aggregation) is that their power is quite low and
diminishes fast with sample size.

Empirical Variance-Covariance Matrix & Arbitrary Variance-Covariance Matrix

(A5 — R A& S2IE T Z5-Ph 7 ZZ 0 R X AN T BB e - suppose that the auto-correlation process is the same across all
states and that there is no cross-sectional heteroskedasticity . FWan, FE—NAS0NHPIERF . IREW T -V 7 25
MRHT AR, JEHENET x TR, —HRA50N KNP BAYURXFRI, (4,1 + 7) TR EReM
€ Z MM R R R o B, W] LLIE I 5044 ) 7 26 Ak T8 B3R T 3 b m v iR o

RFPTTIETETC R A BRSNS T REF, HA AR T IR R TR

Y AMBBRARAEI R, AT T LLE i DT ik AR B -t T R R R A THE . AR BT 2200
FEHERE TR I BT E, (BRT DLUE ki White-like formulaitSbriEiR. Xl LU R 452 -

W= (V'V) (0 whuy) (V'V)

He, NERAMBLE, VRRAZRIER EHRPAR, 4EMEBNGHEERER) . S04
uj =1 et e FRALIEtI LI TR vy R E AT IR (AHE) . TEAEE T RN
T7 Z2-WhJ7 ZERE R B Al B — 2

RFARUEGR I — A/ NG

o (EMERBIETE T, BAUMULF T UL SE#% fEIgnoring Time-Series Information, Empirical Variance-Covariance
Matrixf Arbitrary Variance-Covariance Matrix HAG ZEARN L HIThRL, (BT ZH00) R 55 B J7#:, Block
Bootstrapa] LA FH 2% & o

» ERREEARE T, Arbitrary Variance-Covariance MatrixfllIEmpirical Variance-Covariance Matrixfg % jit:
£

o TERFEAHIIETE T, Block Bootstrap B4 A i AR A e,
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