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T L ZEHT D ENOIRD D, RERLIE, TOa— FRHIREDFEEFIZB N TR L
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TIHETOAMBRGERH LN TH D,

Fox BERL LD L LTV BRREITH?

4 SDHLE (treatl, treat2, treat3, treatd) N H 7D HEBRAZE L, Hx727 v MU A (yl,y2, 3,
y4,y5) ~DONREFRDLZ LR HLGEEEZX L), TITRELIZBITLT U M A
(ZOWT, LU DENS T 24T 5 -

Y (j, t) = a +b1*treatl + b2*treat2 + b3*treat3 + b4*treat4 + c1*y (j, 0) +d’X + e (j, t)

52007 U M LE 4DDMET, 20 DIGRIREZITV. 20 O p RGO D, LU T IERIEE,
DPATHTZEER (ZZTOT U MU LIE, BREOFRL ATEEOE TR « FT 7T 4 Z4EHE) »»
SOBITH Y, FREOTIZ pEIIRINLT VD,

Example of Five Outcomes and Four Treatments, with p-values in parentheses

Y1 Y2 Y3 Y4 YS
Treat 1 0.022 0.043 0.083** 0.079*** 0.032
(0.516) (0.258) (0.031) (0.001) (0.178)
Treat 2 0.043  0.060 0.099*** 0.083*** 0.046**
(0.168)  (0.109) (0.006)  (0.001)  (0.048)
Treat 3 0030 -0006 -0016 0008  0.009
(0.356) (0.877) (0.665) (0.726)  (0.691)
Treat4 0.042 0.093** 0.070* 0.044* 0.052**
(0.179) (0.014) (0.052) (0.064) (0.024)
Sample Size 726 678 678 678 678




ZIT EDRELNTNOT T M LIHRZBTZL ST (TRTORMBRBHE L),
POT T M ARLEPMYE L TG EE2E 25, 205G KA 1 OT OMET 2720712 L.
G AUl (critical value) 0.05 Zf# L C 1 LA LG 258 > THEAIT A HeRIE, 1-0.95/20=64% &
7%  (FR5YE 010 2> 7255813 88% & 70 %), TOFRDPRIT, T b DR IZFER O AIREM:
WO, BEONIFHEZHE LT3 (testing multiple hypotheses) &\ 9 B3 % J{#&4~ 5 fa
DD IFERR L, ZOHEZZD, LFOSERFENMTI 2L Th D,

Anderson {2 &% TFDR ¥ —Afb&hizqfE] ®=a2—F
Z ORI LT D b — A7 07150 1 1%, Michael Anderson @ =2 — K 1Al L C. False
Discovery Rate (FDR) 2B\ T v —7fb & 7= qfii (sharpened FDR g-values) Z#tH 35 Z &
Tdh b, FDRIE, 1 FHEOMBROIER GR-7-FH) OTFHEINLEIATHD, Anderson (L2 D
FIEZEE2 DV 7 THHLTND 2

ZOaA—REETHHENT WV, pEZRFEL, ThET —Z & LT Stata IZHE A IAR, o=
— REFEIT LTy =N qEZEL 72T TH L, FOHFITIE, EFN D EZLLFORITRT,
Example of Five Outcomes and Four Treatments, with sharpened g-values

Y1 Y2 Y3 Y4 Y5
Treat 1 0.022 0.043 0.083"* Q079%™ 0.032
p-value (0.516) (0.258) (0.031) (0.001) (0.178)
sharpened g-value [0.381] [0.255) [0.091) [0.011) [0.179])
Treat 2 0.043 0.060 0.099*** (0.083*** 0.046**
p-value (0.168) (0.109) (0.006) (0.001) (0.048)
sharpened g-value [0.179] [0.151) [0.038]) [0.011) [0.109]
Treat 3 0.030 -0.006 -0.016 0.008 0.009
p-value (0.356) (0.877) (0.6e65) (0.726) (0.691)
sharpened g-value [0.312) [0.443] [0.381) [0.381] [0.381)
Treat 4 0.042 0.093**  0.070* 0.044* 0.052**
p-value (0.179) (0.014) (0.052) (0.064) (0.024)
sharpened g-value (0.179] [0.084] [0.109] [0.116] [0.084]
Sample Size 726 678 678 678 678

WL ODPDEBERNET HND

C ZOT TR —FONKOERBERIT (FOEMIITMAT), TOpEEL Y —AbEii qfE
EDHIIZR LN, b LEADRY 7 2o — =G (Bonferronladjustment) AT 5% AT
pfEIZT ¥ b AD% (20) Z#iT T, ERMEA 1.000 ([ZERET D, ZOHE, HlziX, 7V R D

VTR D Xy vm— Foafhg :
http://are.berkeley.edu/~mlanderson/downloads/fdr_sharpened_gvalues.do.zip
2 https://are.berkeley.edu/~mlanderson/pdf/Anderson%202008a.pdf
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A Y3 LALE 1O pfE0.031 23062 ICHHESND, ZhERAD . vy —AbE 7z q EIE 0.091
ThHbdH, 2FV. ZOHEIMMDELL DFELY HIXDNTKRE 2Kt (power) Z£Fo,

C ZOHEZpEEA LTy B LTHWS DT, & EIRDGHITATZ E 6 D DNV T Ok
2RI D, BIAIE, 77 AF—REDOH LB & 0 EIRGT. 22 ha =D S1EE Sy
Hr & 22 W ENF AT 72 SIS AR AIRETH 5,

-Anderson 73— ROHTENTND L HIZ, ZLOERMDFERA S NTHE, v —F k&g
IS T W pfEE D b VNS RHZEBRH D, BERDLIE, b LEL OFEHNE
ThHLHE. WS ONDBOFEALHFATE, BOBADOEEG (FDR) 2K RO LENTE D
MHTHD, ZITH, BRYLELELIZELTZOFNRRLND,

C ZOFEORSE, pEMOMHEEBSE LN ETHD, FlxiE, FROFITIE, HDHUNEIC
LoTEVRR « T T 4 AN2BRUESNINL, EVRR T T77 4 ZAY3, Y4, Y5 X
BEINDAREERENEEZLNDTEA D, Anderson X, v 2 b— g U TiE, ZOHEFIE
IZHERA T2 pETH 5 E<HRET 2 K O I b 223, p EAAOHBEEZ R SHEITIE. L0k
SRR T T —FRMETH D LR L T\ D,

mhtexp

Z @ =— K John List, Azeem Shaikh and Yang Xu (2016) 32 & » TE - FIEEZ FEEL T
%o Ziduid sscinstall mhtexp & % A 795 Z L THRSTX %,

ZOFIEE, TRTCOFEBEHNDELWE XD EL L ODOEZR> THEATHH 1 FE
DOiEFEOfESE (familywise type | error: FWER) %2> hr— /L3522 HME LTS, Zh
I% Romano and Wolf OFFEIZEESNTEY, 77— hA N7 v 7VEZERH LT, BR2BREORKES
kA ofEiE (joint dependence structure) (2R3 215 #®EBIET 5, 2F 0, pEEMHEBEIELZ &
WARE & 72 5,

S ZOavy R, BEROT U NI A EEEONEENGETH T ENARETE N, 2 ha—L
EREZODHZENTET (o T, RRLRDT T M HLDR—RAT A MERELT & Ak
DJg (strata) BEERNREL T FPr—/LTERW), BHERED T TAZ ) L THTERY,

CZOETIEZoavwy ROFHITEM TH S, = 2 TiL, treatgroup & W) B AERK LZ, =
AL, FRREEIT 0, treatl 1L 1 %, treat2 (X 2, treat3 (X 3., treatd (X4 % & LK THDH, Z DD

a~v NI o®mY

mhtexp y1 y2 y3 y4 y5, treatment (treatgroup) bootstrap (3000)

PLFOFRIZ, 250 FWER p fEZEN L7z, Bonferroni @ p fHIE ERKE X720, 20D p fE
B

Ry —TEENTZQEL Y BIZDENTKREWVWZ ERXbND, TDplEiEay b —VE %]
MLUTHEZFNIEEBL LW, 20Ty Fa—ABERNEEN TN L2 DE

3 https://doi.org/10.1007/s10683-018-09597-5



WOREREH TIERWY, RV, ZHUTHEAZ W & I FWER 2+ 25 2 & ORME % X
BLTWD, 2FE0, [HbHwd] HLFEOWMMREZRT 72D, 77 LA EL LV L8
Example of Five Outcomes and Four Treatments, with mhtexp FWER p-values

¥ j i Y3 Y4 ¥5
Treat 1 0.022 0.043 0.083** (0.079*** 0.032
p-value (0.516) (0.258) (0.031) (0.001) (0.178)
sharpened g-value [0.381) [0.255] [0.091] [0.011] [0.179]
mhtexp FWER p-value {0.950} {0.827} {0.233} {0.012} {0.678}
Treat 2 0.043 0.060 0.099*** (0.083*** 0.046*"
p-value (0.168) (0.109) (0.006) (0.001) (0.048)
sharpened g-value [0.179) [0.151) [0.038] [0.011) [0.109]
mhtexp FWER p-value {0.684) {0.666) {0.110} {0.016} {0.398}
Treat 3 0.030 -0.006 -0.016 0.008 0.009
p-value (0.356) (0.877) (0.665) (0.726) (0.691)
sharpened g-value [0.312) [0.443) [0.381] [0.381] [0.381)
mhtexp FWER p-value {0.817} {0.903} {0.956} {0.979} {0.928}
Treat 4 0.042 0.093** 0.070* 0.044* 0.052**
p-value (0.179) (0.014) (0.052) (0.064) (0.024)
sharpened g-value [0.179]) [0.064) [0.109] [0.116) [0.084]
mhtexp FWER p-value {0.680} {0.210} {0.373} {0.561} {0.238}
Sample Size 726 678 678 678 678

MFIETHIFE, WEEZOMRENETETHLL 25, T7obb, MHAMMELS 25, e
EXHHEAIC, FDR 7 7 m—F i3, K0 EWBRHE D) &SI EHZTM B 0% 1 FOWRRZ AT
B, EHLNEVHELTWADNE, FFEOHREMIET 2 E LT, EozFH D R b3
ENTZTFDIND NI > TRED,

rwolf

(FADOIA D7 v 7T, H—0OREDGEIZLRIE L TWRWNWZDa<wy ROHNA—Y
a U EEHA L CWERICEE, BfEX, Zoa~y FCABERERDOLEAE bXIGTE D L )17
STW3A,)

Zo=a~r Rix, TRomano-Wolf 27 » 7 X 0 Uai S/ p i) 3% 35, Zhix, FWER
ZHEIL, 77— A KT o7« U7V L0 p EEOMHBNEE RS D2 ENHETH
Do TNPZ, D ULIETRZDZTNITY XATIEHHH, mhtexp LRICZ L &#TH> 2 L2 HINE
L CE Y. Romano and Wolf H 5|2 & - T (Damien Clarke & 3:12) B ESN-HLDOTHD, ZD
XA 7% ANTFF 5120 sscinstall rwolf & A T3 U L,

-mhtexp & IXXFHBAIC, 20~y FTIEay b —VEBHERIROITICED D Z ENTE 5,
TRTOT T PALNIHLTRL (2 ha— B 27562 E%5RkdDD, £/, TV ML



DR—=AT A MEEEGOLFT T arbdb, TUOM AT EICZOEEEZDZENTELD
T. ANCOVA (R—Z2F A MENRKE L TWIRWEES, RELIZRX—R2T A MEIZOWN TR
B —ENRVEL D) 25 LN TE D,

R, VTR = TUBMMEEFEL, LT o DMEEIE L 7 T X2 — - T A EEY
DS EZZEELTT—FA T T - VT YT %ITH ZLENTE D,

HA—=Yaroavy RTIRLEN 1 DOHEIC L#EATE o), BfEOa~w KT
IFEBONEA RS Z LN TED, Ll BUUED L Z A, — BT T & 2B EME M IE XL
BILTHD, DFV ., treatl IZOWTE52DT 7~ B AIZx L TRIET DEEOMIEILT 528, [F
BRECMOME HRRE L TS &0 ) HECOWTHIET 200 Tldken, T0H, BEOL Z
A, BEOLBEIZB T AMIEIZERT D Z L i3EhDd v, ZoMEIES%OT v 77— b Cifk
SNHTETHY, ORI ZORFLELETL2OoOH0 THD,

LB 1 ODZFEIZOWTHAT 272010, FAUTLE 1 EARBEORZHH LIZEAIZ o0 T
AL, EREOMODFiEZ 5 SO (5507 7 M AZNEIUTKT HALE 1 D) 1211
IS LIZSEE LT 5, a~< 2 FZRO L S22 5

rwolf y1 y2 y3 y4 y5 if treatment

Comparing impacts on just treatment 1 outcomes using rwolf to other methods

Y1 Y2 Y3 Y4 Y5
Treat 1 0.022 0.043 0.083** 0.079*** 0.032
p-value (0.516) (0.258) (0.031) (0.001) (0.178)
sharpened g-value [0.422] [0.240] [0.067] [0.006] [0.217]
mhtexp FWER p-value {0.518} {0.470} {0.078} {0.002} {0.391}
rwolf FWER p-value <0.527> <0417> <0.060> <0.003> <0.327>

FHEY . rwolf @ p {75 mhtexp O & IEFE B TWD Z XN D,

LENEE DG, RO LI 7pa— REEHTES .
rwolf y1 y2 y3 y4 y5, indepvar (treatl treat2 treat3 treat4) reps(1000) method(areg) abs(batchno) bl(_bl)
strata(batchno) seed (456) r
LU, EREOEEOBY, Z0a~<y KXl DOLEOHTET TORHMEE S, AER CTIEEH
BEnpnizw, Bl CIILENEROLE OMIEICHE T 5 2 LI3EID e,

B, BAEZOavy RTIE, T XTOEFBXTRUTHDHRY , areg,ivreg 72 EDa~r N
FHTHZ &b TE D,



wyoung

Julian Reif IZ L > TF e/ 7 A& N2 dDa~r RiE, Westfall-Young A7 v 7% 0 U iff#E &
nicpfa) #5735, ZiudE, FWER 2 Ml L. p EFEOHEIZ FERICT 5, Z DL
Romano-Wolf (kDRI TH Y . 7o M ABOMBAZFET 57D — AN w7 - U
> 7Y 7AW D, Romanoand Wolf 12 L % & Westfall-Young O FIETIX, FOHEESE T + ¥
U7 ¢ (subset pivotality) | O{EZ BMENIKD D, ZAUTFFE ORI T 72 S 72 Al REMED
& 5725, Romano-Wolf O FIEO G R LY — i Th L LEfL T\wWb, RAFIX, ko7
BRI END - SN RDDICOVTORENRERBEZHE 0 FFo TR,

Zoawy RERST HI21E, sscinstall wyoung & A 390 vy,

S ZOoawy RO WRIE, B oHHA TRy b — A EBHKEED Z L ETRTHRT
bo, PIZIE, TUNNILZTEDR—=AF A VEREZa ha—LT5Z LR TED, £, 7
TAG—« FUXMMEETREL, BIbT o X 2B e 7 TR E— « T U Z MMEEIY O &%
BLCT—F AT T - VTV T EITHIZLEHTED,

O RERRFE LT, wolf O X512, WER 1 S>DOLE LIRA RN & Th D,

-~ T, FEo Romano-Wolf O & [FEEIZ, 525D T7 7 h A ATk L TALE 1 I2OWTZ DO
FE AT MoFEEHKRT D, Zoa~vy Rk, BRLERSITEZTRT D200, OEL
2D, 2B, YUTRXRTOBENEFLTCNDEZD, y1 (FR) ORX—AT7A4 DT 7 I
LIV, ZOET HOT T ML b yl7gEDOR—AT A4 OEIZHOWNW T2y hr—/L3 5,

wyoung, cmd("areg y1 treatl, r a(strata)" "areg y2 treatl b_y2, r a(strata)" "areg y3 treatl b_y3, r a(strata)"
"areg y4 treatl b_y4, r a(strata)" "areg y5 treatl b_y5, r a(strata)" familyp(treatl) bootstraps(1000) seed(124)

Z OFESFE mhtexp <° rwolf & FEFIZ K P ABENEONS, ZHETHETE2 2L THD
BELRLBIEINSDOFETRTHREREOCT 7o —F%H LT FWER ZHH L LS LT3
NHTH D,

Comparing impacts on just treatment 1 outcomes using wyoung to other methods

Y1 Y2 Y3 Y4 Y5
Treat 1 0.022 0.043 0.083** 0.079*** 0.032
p-value (0.516) (0.258) (0.031) (0.001) (0.178)
sharpened g-value (0.422] (0.240) [0.067] [0.006]) [0.217]
mhtexp FWER p-volue {0.518} {0.470} {0.078} {0.002} {0.391}
rwolf FWER p-value <0.527> <0417> <0.060> <0.003> <0.327>
wyoung FWER p-value ((0.521)) ((0.435)) ((0.083)) ((0.003)) ((0.369))
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randcmd

ZAUE Alwyn Young 233\ 7z Stata 2w > RC 4 ORI O QIE #ii 3L IS\ T T v ¥ Ak
HEF@ (randomization inference) p A% A 35, ZAUT ERROT Vo —F LiXrE> Z L& LT
W5, BEIREDTZDIE] 2 O p EAZFHET 2D TIER <. WTIDOLE B REN RN L S B
T 72 DAE G RRE 21TV, T, Westfall-Young 7 7' &1 —F % W C 2z HEsH =R T+
Ly 2T ROBITIR, EOUE LT 7 F I AITEE L KIFE 20, Y1 (p=0.403). Y2 (p=0.045)
FExrwBEL, SOICERICERKRTHDL LWV IIRERDH (DF0, EOLELWTHLOT T b
BT HEEERITER) ZRET D (22 TEp=0022), Z0a~y Rif, &R
Larhwm—, BRHProTN 7T AL AUERERELFORED Z LINTE L X DI
CFRBERDH D, LrL, 2L EROMOT 7 a—F L3822 E2BREL T\ 5D,
Example of Five Outcomes and Four Treatments, with randcmd randomization-t p-values

Y1l Y2 Y3 Y4 Y5 All equations

Treat 1 0.022 0.043  0.083** 0.079*** 0.032

p-value (0.516) (0.258) (0.031) (0.001) (0.178)
Treat 2 0.043 0.060 0.099*** 0.083*** 0.046**

p-value (0.168) (0.109) (0.006) (0.001) (0.048)
Treat 3 0.030 -0.006 -0.016 0.008 0.009

p-value (0.356) (0.877) (0.665) (0.726) (0.691)
Treat 4 0.042 0.093** 0.070* 0.044*  0.052**

p-value (0.179) (0.014) (0.052) (0.064) (0.024)
Young Westfall-Young joint test 0.403 0.045 0.03 0.005 0.091 0.022
Sample Size 726 678 678 678 678

2TELDHBL

IFDORIT, REAPROLEE LWEEUGRE 2~ FORE T 202 "L Tnd, £
Davr Ry, BRBBLT R TEFETT L2000 TIERY, D722 WMGEROME Tk, FWER % il f#
THZENHEHTHY ., mhtexp, rwolf, wyoung @ 9 H VT ERINT 2 00T, FAOSNULE & BT
STVDOINEF L, Bpbary ha—VEREEDT0NE I N FT 5, Z<OT T M
L EAED B D%, FDR ZHliHT 5 Z L A REDITIETH D & Ebiv, Anderson @ q ED T 7
O—FDFAD AL A LD, FAUX, ENBT U M AMOMEE S 2FZE L T ATl vo
IZETPITEZ D, Young 12 & BRI ABEEICOWNTOA L= "R ZRBREITA R me L 72 508,
MOMNZEZ D & &7 D,

4 https://ideas.repec.org/c/boc/bocode/s458774.html
° https://doi.org/10.1093/qje/qjy029



Andersong  mhiexp rwolf wyoung randcmd

Testing concept FDR FWER FWER FWER  jointirrelevance
Allows for multiple treatments Yes Yes No No Yes
Allows for different controls in different regressions Yes No No Yes Yes
Allows for clustered randomization Yes No Yes Yes Yes
Accounts for comrelation across outcomes No Yes Yes Yes Yes
Provides adjusted p-values for individual p-values Yes Yes Yes Yes No

BH : H LW AR— g 0 rwolf IZALEDNEROBEA2H 5 2 LR TE 508, B TR S
L7,

BRITEDOBRIIAY DRy =V ENTNDLEAI 028 BAA, Z2TENEZIDZENRN
TELN—VarvzbiRltBEN T 70352 b TEHN, AEVPAFLTHEHTLON
RO NNy = Z 2R bl inng, B0 a2y METHA TIZLLY,

ENEHR : mhtreg

DO N D 235 DERFUZESIN TN D Z E3bhr> 7=, Andreas Steinmayr (X, mhtexp =~ > K
ZPLEELC, mhtreg 2~ > RCELRLBUFRUCE R L2 b — A EREEHDHZ LN TEXLH L
L, 7 TARF— TUEMEBHFARTEDL L OIT L,

INZEZRETHIIIUTOL I A4 755

net install mhtreg, from (https://sites.google.com/site/andreassteinmayr/mhtreg)

FINZZ a2 AL CTHRIMN, NIRRT R a2 b — NV EREHTFRET D, 2T
&2 < mhtexp D ETH D, 72720, HEETRIWVWL ONORANRD 5,

RUE ISEIR DG D 71— FRRRFZIT U, %\%’E?ﬁ@%%ﬂ@%ﬁﬁﬁwiﬁc@%ﬁﬂiwﬁ%S:ﬁ R
IO, MEBNEEOLEOREE T HICF, BUFRZB Y IKLFER LT, B0 4E i
WENDNARZLEZ DLERND D,
Bl) FLD 20 DRI DT T M LAOFITHRET DIT1E, 2— NFKRDO XL S22 5 -

mhtreg (y1 treatl treat2 treat3 treat4 i.strata, r) (y1 treat2 treat3 treat4 treatl i.strata, r) (y1 treat3 treat4 treatl
treat? i.strata, r) (y1 treatd treatl treat2 treat3 i.strata, r)

(y2 treatl treat2 treat3 treat4 b_y?2 i.strata, r) (y2 treat2 treat3 treat4 treatl b_y?2 i.strata, r) ....

 ZOavy FEENENOREIFRRADERIZEFRNCTHL L OICTHILENRH D, DFED | reg =
< REFHAHL TN LT Z2HENRH Y, areg X° reghdfe DL H7pa~r REHL TS
X oZiT Ly, FE72i, ivreg <° probits & 5 WIZ DD = & 24T HEAIITER Ly, £
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LT AZEHE LTHLWLBEENRZEMNT H2LERHY DT ITT 2325513 L <, TOT
LZF DD T TIE 72 W HERE (non-regression estimation) X L7V Ky, Z D5, wyoung =
~ U REFBTH 5,

19— (fhoa~r RIZHLHUTEED 5 2) EETREUT, 774/ D 3000 7— kA K7
T e LTV = a s ThoTh, MiESNTpERHDLT L H L« —RERIDT 5 A -
V= RTHLERDGEN DD, THITFIC, BLWAXRY FZRTHL5ERE, EFITED
PEDHAICHIEIC /2 95, BlZIE, T U ML Y4, ALE 1L 35087275 — KT mhtreg %
A L7z, SR &7z p 1% 0.0003, 0.0057 5L TN 0.011 271572, ZD7®, HEEED T —
RIEIRIC K DEEMEZE27-DIT X0V EL< DL T ) r—v a VERETHDVNENLDHTEA D,

PUFIE. mhtreg ZEH L7-FERE . mhtexp BL O vy —FbEan7- gL DD ETH 5,
FERIT mhtexp EEITWER  EDOEFTRN—RATA v Oay ha—VEBRNEGEND Z LITX D,

Example of Five Outcomes and Four Treatments, with mhtreg FWER p-values

Y1 Y2 Y3 Y4 Y5
Treat 1 0.022 0.043  0.083** 0.079*** 0.032
p-value (0.516) (0.258) (0.031) (0.001) (0.178)
sharpened g-value [0.381] [0.255] [0.091] [0.011] [0.179]
mhtexp FWER p-value {0.950} {0.827} {0.233} {0.012} {0.678}
mhtreg FWER p-value <0.959> <0.842> <0.280> <0.0003> <0.695>
Treat 2 0.043 0.060 0.099*** 0.083*** 0.046**
p-value (0.168) (0.109) (0.006) (0.001) (0.048)
sharpened g-value [0.179] [0.151] [0.038] [0.011] [0.109]
mhtexp FWER p-value {0.e84} {0.666} {0.110} {0.016} {0.398}
mhtreg FWER p-value <0.699> <0.686> <0.116> <0.016> <0.421>
Treat 3 0.030 -0.006 -0.016 0.008 0.009
p-value (0.356) (0.877) (0.665) (0.726) (0.691)
sharpened g-value [0.312] [0.443] [0.381] [0.381] [0.381]
mhtexp FWER p-value {0.817} {0.903} {0.956} {0.979} {0.928}
mhtreg FWER p-value <0.851> <0.935> <0.919> <0.945> <0.939>
Treat 4 0.042 0.093** 0.070* 0.044* 0.052**
p-value (0.179) (0.014) (0.052) (0.064) (0.024)
sharpened g-value [0.179] [0.064] [0.109] [0.116] [0.084]
mhtexp FWER p-value {0.e80} {0.210} {0.373} {0.561} {0.238}
mhtreg FWER p-value <0.683> <0.118> <0.335> <0.433> <0.221>
Sample Size 726 678 678 678 678 |

SORb, KBORIHIONT LGB 5 BER DD & Bot, %I CHARSAEEOEN
FiTho,



Summary of Stata Multiple Hypothesis Testing Commands

Andersonq  mhtexp rwolf wyoung  mhtreg randcmd
Testing concept FDR FWER FWER FWER FWER joint irrelevance
Allows for multiple treatments Yes Yes No No Yes Yes
Allows for different controls in different regressions Yes No No Yes Yes Yes
Allows for clustered randomization Yes No Yes Yes Yes Yes
Accounts for correlation across outcomes No Yes Yes Yes Yes Yes
Provides adjusted p-values for individual p-values Yes Yes Yes Yes Yes No
Allows for different commands (e.g. areg, ivreg) Yes No No Yes No Yes

T wolf OF » 75— MRTIX, B ba~ 2 K (areg, ivreg) *F L CHEEODWLEZFET D
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E-mail: hidefumi.yokoo <at> r.hit-u.ac.jp
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KR 7 7 A L ABHA~—2 URL :

http://www1.econ.hit-u.ac.jp/yokoo/j/essays.html
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