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%macro PROB1(_DELTA=2, _N1=20, _N2=20, _MU1=3, _MU2=0, _SD1=4, _SD2=5, _LOWER="Y") ;
data PROB1 ;
T=(& DELTA.-(& MU1.-& MU2.))/
sqrt( (178 N1.+1/& N2_.)*((& N1.-1)*& SD1.**2+(& N2_.-1)*& SD2.**2)/(& N1.+& N2.-2) ) ;
if (& LOWER.="Y'™) then PROB= cdf("t", T, & N1.+& N2.-2) ;
else PROB=1-cdf('t", T, & N1.+& N2.-2) ;
run ;
proc print noobs ; run ;
%mend ;
%PROB1(_LOWER=""N'") ;
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%PROB2(_LOWER=""N"");
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%macro PROB2(_DELTA=2, N1=20, N2=20, Y11=6, _Y12=3, Y21=2, _Y22=5,
_SSE=250, _SSP=480, _LOWER="Y') ;
data PROB2 ;
M =(& N1.+& N2.)/(& N1.*& N2.) ;
R =(& Y11.+& Y12.-& Y21.-& Y22.)/2 ;
T =(& Y11.-& Y12.-& Y21.+& Y22.)/4 ;
T1=(& DELTA.-R)/sqrt((M*& SSP.)/(2*(& N1.+& N2.-2))) ;
T2=(& DELTA.-T-R/2)/sqrt((M*& SSE.)/(8*(& N1.+& N2.-2))) ;
B1=(& N1.+& N2.-6)*(&_SSE.+& SSP.)**2/(& SSE.**2+& SSP.**2)+4 ;
BO=(B1-2)*(& SSE.+& SSP.)/(& N1.+& N2.-4) ;
T3=(& DELTA.-T-R/2)/sqrt((M*B0)/(8*B1l)) ;
if (& _LOWER.="Y") then do ;
PROB1=cdf("'t", T1, & N1.+& N2.-2) ;
PROB2=cdf('t", T2, & N1.+& N2.-2) ;
PROB3=cdf('t", T3, Bl) ;
end ;
else do ;
PROB1=1-cdf("t", T1, & N1.+& N2.-2) ;
PROB2=1-cdf("'t", T2, & N1.+& N2.-2) ;
PROB3=1-cdf(*'t", T3, Bl) ;
end ;
run ;
proc print noobs ; run ;
%mend ;
%PROB2(_LOWER="N"");
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data MYDATA ;
do GROUP=1 to 2 ;
do ID=1 to 20 ;
Y=3*(2-GROUP)+(3+GROUP)*normal (7777) ; output ;
end ;
end ;
run ;
proc glm data=MYDATA ;
class GROUP ;
model Y = GROUP / solution ss3 ;
Ismeans GROUP / cl pdiff ;
run ;
quit ;
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proc mcmc data=MYDATA outpost=0UT seed=777 nmc=10000 monitor=(_parms_ DIFF)

statistics(alpha=0.05) ;
parm mul O mu2 O ;
parm sig2 1 ;
prior mu: ~ general(0) ;
prior sig2 ~ general(-log(sig2), lower=0) ;
diff = mul - mu2 ;

if (GROUP=1) then mu = mul ;

else mu = mu2 ;
model Y ~ normal(mu, var=sig2) ;
run ;

proc format ;
value diff_f low -< 2 ="Diff < 2"
2 <- high="Diff >= 2" ;

run ;

proc freq data=0UT ;
tables diff / nocum ;
format diff diff_f. ;
run ;
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Ztandard futocorrelation
Faramoter M Mean Deviation 93% HPD Interwal Farameter E&s Time Efficiency
mul 10000 2. 7678 0. 9947 0.858328 4.7315 mul 1361.9 7.3427 0. 1362
muz 10000 -0, 2749 1.0316 -2.2385 1.7203 muz 15290 6. 5402 01524
s5ig2 10000 21 . 6&02 S.1778 12,6395 315817 5ig2 13234 75563 0. 1323
diff 10000 2.042% 1. 4297 0. 4024 €. 0471 diff 1417.9 7.0%2%8 0.141%
mu1 mu?2 sig2 diff
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data MYDATA ;
GROUP=1 ;
do ID=1 to 20 ;
PERIOD=1; TREAT=1; Y=6+3*normal(7777) ; output
PERIOD=2; TREAT=2; Y=3+3*normal (7777) ; output
end ;
GROUP=2 ;
do 1D=21 to 40 ;
PERIOD=1; TREAT=2; Y=2+3*normal(7777) ; output
PERIOD=2; TREAT=1; Y=5+3*normal(7777) ; output
end ;
run ;
proc glm data=MYDATA ;
class ID GROUP PERIOD TREAT ;
model Y = GROUP ID(GROUP) PERIOD TREAT / solution ss3 ;
test h=GROUP e=1D(GROUP) ;
Ismeans TREAT / cl pdiff ;

run ;
quit ;
ZhEE TREAT I-wt¥ £ 8/ 2 EFELS
LEMeanti }-L3Meant ) o 95
i J FEinoE L IEHERER
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proc mcmc data=MYDATA outpost=0UT seed=777 nbi=5000 thin=5 nmc=50000
statistics(alpha=0.05) ;
parms residual 1 sig2 1 ;
prior residual igamma(0.001, scale=0.001) ;
prior sig2 igamma(0.001, scale=0.001) ;

l

l

random seq ~ normal (0O, var=1000) subject=GROUP monitor=(seq)
zero=last ;

random tau ~ normal (0, var=1000) subject=TREAT monitor=(tau)
zero=last ;

random pi ~ normal (0O, var=1000) subject=PERIOD monitor=(pi)

random s ~ normal (0, var=sig2) subject=ID ;

model y ~ normal(seq + tau + pi + s, var=residual) ;
run ;

proc format ;
value diff_f low -< 2 ="Diff < 2"
2 <- high="Diff >= 2" ;
run ;

proc freq data=0UT ;
tables tau_1 / nocum ;
format tau_1 diff f. ;
run ;

25




mcmc AB/BA Takeda

tau 1 FRE 3 pi—t
91.16% T R .
- | Diff = 2 a116 a1 . 16

Fozterior Summaries and Intervals
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NTA—=A Posterior Summaries and Intervals
Standard
. Farameter M Mean Deviation 955 HPD Interval
00 s emeracoo0 L lmE o smr nm sam o g
nbi=5000 thin=5 nmc=50000 gli‘gz 10000 21.7136 5. 2970 12,9774 32,6929
diFf 10000 2 9636 1 4396 0091z S T2
Standard
Farameter M Mean Deviation G955 HPFD Interwal
P Si=5000 th s R BN W
nbi=5000 thin=5 nmc=50000 2%2 10000 21 6331 5 5229 12,2837 31 9301
diFf 10000 > 8215 1.4892 200224 5 308
Standard
| _ t FParameter M Mean Deviatiaon 95% HPD Interwal
bi=5000 th ) e pEy o pgm s po
nbi=5000 thin=5 nmc=5000 2?92 1000 217164 5. 4621 12, 4431 221279
dif 1000 2 G74g 1.4814 01426 & 0151
Standard
| _ t Parameter M Mean Deviation G5% HPD Interwal
nbi=5000 thin=5 nmo=500 & CREET SEY BT ST
nbi= thin=5 nmc= tig2 100 22 3600 5 5752 138750 346725
diff 100 2 8521 13400 ~0. 107 5. 2955
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fButocorrelation

| (T # )I, |\ Farameter E:S Time Efficiency
a g—norma ( 7 ) mul 55722 1. 7546 0.5572
nbi=5000 thin=5 nmc=50000 muZ &00S. 7 1.6651 0. GO0E
=ig2 S0, 9 1.6%92] 0.5310
diff G025 .1 1.6d434 0. 6085
fButocorrelation
Farameter E&s Time Efficiency
bi=5000 thi o0 R E
-_ — — mu R . .
nol thin 5 nme 5 zig2 22775 1.a2248 0.5278
diff 10000, 0 1. 0000 1. 0000
fButocorrelation
| t Farameter E3s Time Efficiency
a g—nu S _ mul 4365 1. 0678 0. 9565
nbi=5000 thin=5 nmc=5000 2 10666 0. 9375 1. 0666
=ig2 379,19 26320 0. 3793
diff 10000 1. 0000 1. 0000
fAutocorrelation
| _ t Farameter Ess Time Efficiency
a g—nu S _ mul 91,9 1. 0881 0.9191
nbi=5000 thin=5 nmc=500 2 72.0 1.281% 0. 7501
=ige 23.5 2.9zl7 0. 32354
diff 107.0 09349 1. 0659
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Farameter z Fr > Izl
alg=normal ( 7 #JL ) mul 0.7724 0. 4399
= in—= — muz -1.5570 0.1149%
nbi=5000 thin=5 nmc=50000 5 g2 1 3243 o 084
diff 1.76649 00772
Farameter z Fr > Izl
alg=nuts mul 0.6110 0.5412
= iy — — muz =0, FOgG 0. A7EG
nbi=5000 thin=5 nmc=50000 a a2 0 heas 0 Tean
diff 0. 98549 0. z242
Farameter z Fr > Izl
alg=nuts nut -1 0355 0.3005
= in= — muz -0, 2225 0. 82349
nbi=5000 thin=5 nmc=5000 a a2 0 Ehoa 0 a6
diff -0, 5526 0. 5805
Farameter z Fr > lzl
=500 s RE 3
-_ (- — mu . .
diff =0, 0703 0. 8435
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Standard
—_ Farameter M Mean Deviation 95% HPFD Interwval
00 o memmot@ o 1mR AR M
= = =ig . . . .
NoI=10090 thin=10 el A S R B
— tau . R . R
nmc=100000 pi 1 19000 5 0054 0. 7149 05868 34007
pi 2 100000 g 5 e 0. 7209 1.2121 4. 0507
Standard
| FParameter M Mean Deviation A95% HPD Interwal
ABI=10000 th s s SIE " T BY
= = sig . . . .
100000 S 3w iR 3
e tau R R R .
nmc 100000 pio 1 10000 =2 0477 0. 7023 0. &daz F. 5944
pi 2 10000 2. 7046 0, 70s2 1.34497 4.1421
Standard
| t Farameter M Mean Deviation G95% HPD Interwal
Abi=10000 thin=10 s S S I
= = zig . . . .
most0000 S i fm dE a
= t . . . .
nmc 10000 p?ul 1000 2 0556 0. 7144 0. 5593 3. 5252
pi 2 1000 27097 0. 7136 1.3502 41274
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fAutocarrelation
— Farameter Ess Time Efficiency
B10000 o T mee @i gam e
= = sig . . .
nol In zeqg 1 2FFe 2 3. 8073 0. 2772
nmc=100000 tau 1 48087 20796 0. 4809
pi 1 26931 3.71Ee 0. 2693
pi 2 2844 .0 3 5162 0. 2844
Autocorrelation
Farameter Ess Time Efficiencuy
2T esgal 11602 SEE L Lne
= = 2ig . . .
o w1 e Lo Do
= tau . . .
nmc pi 1l 9519.5 1. 0505 0. 9520
pi 2 9452, 7 1. 0579 0. 9453
futocorrelation
Farameter Ess Time Efficiency
albg_l:]]lcj)t)soo th 10 residual 1601 & 2452 0160
= = zige 2. d 12. 1287 0. 0824
nol In zeqg 1 596 1.1634 0. 8596
nmc=10000 tau 1 7041 14203 0. 7041
pi 1 577.8 1. 7307 0.577%2
pi 2 BS99 0 1.5175% 0. 8590
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NFTAX—5% Geweke's Convergence Diagnostic
Farameter z Fr > lzl
alg=normal ( 7 #I)L ~ ) resdual -0.6721 0.5015
nbi=10000 thin=10 ke TEE 80
_ tau 1 -0.1210 0. 8957
nmc=100000 ! -1.4010 0.1612
pi 2 102311 0.2133
Farameter z Fr > lzl
alg=nuts res dual -0.7958 0.4251
nbi=10000 thin=10 seq 1 i3580 01760
_ tau 1 0. 2820 0. 7779
nmc=100000 pi1 06765 0 4987
pi 2 0. 0035 0. 9924
Farameter z Fr = lzl
alg=nuts residual -0.3277 0.7431
nbi=10000 thin=10 Sl 0.1%7 0%
_ tau 1 -0, 4700 0.6324
nmc=10000 i 06774 0. 4921
pio2 0.1971 0.8437
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alg=nuts, nbi=5000, thin=5, nmc=50000
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alg=nuts, nbi=5000, thin=5, nmc=5000
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alg=nuts, nbi=5000, thin=5, nmc=500
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alg=nuts, nbi=10000, thin=10, nmc=100000
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alg=nuts, nbi=10000, thin=10, nmc=10000
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