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Xt= 2] O|sl(1/2)

« Rating scale to describe the level of pain a patient is experiencing.
« Combination of a FACES scale and a numeric rating scale as shown below.

X\ (e (oo (ed) (&) (o
/ e e —— o N
b

NO HURT HURTS HURTS HURTS HURTS HURTS
LITTLE BIT LITTLE MORE EVEN MORE WHOLE LOT WORST
No pain Moderate pain Worst pain
0 1 2 3 4 5 6 7 8 o 10
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Xt= 2] 0|sl(2/2)

« In order to test a new pain relief medication, researchers measure the
pain of 7 patients twice.
« Pain is rated on a scale of 0-10, with 10 being "worst pain” and 0 being “no pain”.
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« Kolmogorov-Smirnov test
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SRgmetao AL CHEJHE ZFe0 3
M Y s
1" g
E,(x =—z It 1(X; E
n( ) n i1 [ oo,x]( l) 3

Dy, = supy |F,(x) — F(x)| 4 2 0 2 4

lllustration of the Kolmogorov—Smirnov statistic. L

Red line is CDF, blue line is an ECDF, and the black
arrow is the K-S statistic.

« Shapiro-Wilk test
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-3 EL| U Z’d(Mann-Whitney U test)

nin; +1
Ui:Ri_< l(lz )>,i:1,2

where R; is sum of the ranks in sample i, and n; is size of sample i

nlnz) o = nlnz(nl + n, + 1)
) Uu —

’“‘U:(z 12

If there are ties in ranks,

_ nlnz

where n = n; + n, , t; is the number of subjects sharing rank j,
and k is the number of (distinct) ranks

U—uy
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5 A 8 4 -4 7
Ri=45+45+--+15=128 6 A 9 3 -6 15
7 A 8 2 6 15
R,=95+4+115+:-+13.5=77 s B 2 6 S5 ot
ny(ny + 1) 7.8 9 B 8 7 -1 115
U1=R1—< > >=28_T=0 10 B 7 8 1 135
11 B 8 7 -1 115
12 B 8 6 -2 95
U, =R2_<n2(n2+1)> —77_ 18 _ 49 13 B 9 6 -3 8
2 2 14 B 7 8 1 135

Eo|cystam skl

U= SA MiojLt
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71 (Mann-Whitney U test)
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S

M-ZEL| U HH spss At sl M (2/2)
: 23 3 3 3
MU=!=24‘-5; oy = 7 - 7{(14 - (22 -2)+(43—-4)+(23-2)+(2 —2)}:7.705
2 corr 12 14(14 - 1)
U—uy 0-—245
zZ = o~ 7705 3.180
id drug pre post delta rank 23 sz’
1 A 9 4 -5 4.5 t, =2 delta
2 A 8 3 -5 4.5 Mann-Whitney2| L 000
3 A 7 2 -5 45) t; = 4 Wilcoxon 2] W 28.000
4 A o2 Ay =02 EEM SotE(@s) 3:13?
| A s n / Ame olns 2O -
6 A 9 3 -5‘ 18] ts =2 solsE) 001°
7 A 8 2 -6 1.5 a. TEH = drug
8 B 8 6 -2 95 b. SS0I Hah =T A0
9 B 8 7 -1] 115 S=L
O = ot A7} o4 B}
11 B 8 7 -1§ 115
12 B 8 6 2 095 Ex %Fsar 7F =Qton,
L B oA L ) Ol EAXLE |25t THp=.001).
14 B 7 8 1] 135
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Table 2—2. Comparison by treatment group at each assessment periods (PP population)
Observed value Change from baseline (visit 2)
Variable Exzpermental Control Ezperimental Control
(n=18) (n=20) P value (n=18) (n=20) p value
ciFlE M 4 (HbAlc)
baseline (V) .75 +0.36 F.6E+0.35 B19* - - -
week 6 [V3) L84 +0.36 F.74+0 37 BER0Z 0.09+0,15 0.07+0.20 7752
weekl? (V4) 770,33 F.BB£0 38 A5Gt 0.02+0,20 0.00£0.20 .856*
012 (insulin)
baszeline (V2) A.17+6.64 F7ox2 12 119° - - -
week B (V3) A.60£7.16 T.14+£3.73 718° 0.43£2,72 1.36£4.05 .884°
weekl? (V4) a.62+6.91 T.01+£2 88 919° 0.44+2, 38 1.24+£3.35 412+
HE Hdplazma ghicose)
baszeline (V2) 97.17+£6.17 97.25x7.67 971* - - -
week B (V3) 96.39+£8.24  95.20x5.00 G55 -0, 7816 32 -2.05%6.15 534"
weekl? (V4) 95.33+£6.41 96.40Xx49.53 4730 1,17+£5,14 -0.85+8.349 384’
! P values were derived from independent t test.
P values were derived from Mann -Whitney's U test.
Shapiro-Wilk’s test was emploved for test of normality assumption.
olo|ASAHHEY HS
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®X|0{Zl Xt2 - £ FEH H@

Ml =T o] do H|

Xtz o| HEf=?

mx|0{ 2l Xt =x| 02l Xt

Yes ™A 34N\ No
253

RM Friedman
ANOVA test

Wilcoxon Kruskal-

signed ANOVA | Wallis
rank test test




S

ool A1

ACE Statistical Col

Ad
E
sulti

El
(o]
ing

LS t 2

% %] 0f 2

74
(=
= xic|

‘g (paired t test)
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CH-2 t A% (paired t test)
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LS t A’ (paired t test)

YDIPA: AP CHH| AR Zh XHOI7F QITH (H, : 6 = 0)
o THETH AR ChH| AR 2t X

gt KHo|7} QUL (1, ¢ 6 % 0)
-5

t_sd/\/ﬁ (d.f=n-1)




e L0 Q) ol°o12EH 2L
EI-I3 t 7='Ixo'|(palred t test) ACE Statistical Consulting

4 N
(=) A D a =
S t 4’3 SPSS = EA} 9! Zaf off A
24 COMEDHZM IHEZE SLYIEW W) [taneze 2z ool
HIMP) > ﬂ Sz HS B2y =
JeENTE) \ aﬁ E = P id TEOEEEEEN
& drug 1 lpost] ¢ [pre] =ZEE@).
£ 4 & pre 2
B3 Hamw W ECEE-EE ) & post @ *
WRITIXO > | gezzTzEe & deta .
R e ¢ %E}EEI%EU}_.@
Bu s TSR -
St ' LR E| S AEA(0).
FIA2HR) 8
[ =2 J(zowe| ngze | #2 | =sz |
HESE=E S3HZ
EHAL SOl
. o] | ESE4E =8 T O 28 ol B
iy e s -1 L
= o 3.071d da5t%eH, Ol= SAH
H=1 post 4,93 14 21645 AT4 o oo~ OE'I:
pre 8.00 14 674 182 L= 'IT—lohA |' (p<-001)-
=sE=s23
H=x
W2 THOI2] 95% & 2| T2 Soss
B HE=WMT} HEZT BHE &hEk 1 sE (2=
=1 post- pre -3.071 2433 G50 -4.476 -1.667 -4.724 13 .0oo
d—8 _(=307D-0_ _ .
t = = = —4,
sa/Nn  2.433/V14
\,

ot skl 2k SA MiojLt 40
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B2 HS 9] AX S (Wilcoxon signed rank test)

alred t-testl| H| 24+ 4™

= xicto| HMAKIO| HBEAM AN
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| Z4% (Wilcoxon signed rank test)

YE & B35 =9 ZE(Wilcoxon signed rank test)

Exclude pairs with d; = x; post — Xipre = 0. Let n,. be the reduced sample size.
W =R"orR™
where R*/R~ is sum of the positive/negative ranks

_ny(ny+ 1) _ne(ne + D20, + 1)
- 4 ) O-W —_ 24

Uw

If there are ties In ranks,

tj

(e + D20, + 1) zk ti —
Weorr — 24 i=1 48

where t; is the number of subjects sharing rank i, and k is the number of (distinct) ranks

W_
z=—HB" _ N(0,12)
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( N
A2 B =9 d47d spsS =& X}t
240 CHMEIHNZM IHNIZEG SIAEW W Z2ZH) 3 e 2B yosnE 2
£\
2IME) » ﬁ EE S Al (2)
| | & | b -
JEEATE > ) B A 2U% BT
: ) & id HE )
B2 HZW » RS RS B || drug ;
PeramEsE) ) | o0 & pre
25 43 O(Z) 5.00 & post ’
== —_= = i,
- 500 & delta i@ tie 2-2=2 ujos ?‘E*)E.( S5
= DY) o0
St S P 400 2% 5o 1| == /
ZFE4(R) k -6.00 i Wilcoxon I W AZEHD) M A2 @) I
SHAEEH(0) 2 600 o
HBZW) Pl 200 O =ZE)
EEEA(Y) r -1.00 [7] McMNemar(h)
el ZH:D) bo| 100 R
HEW » | 100 ]
HIZ 2= 2E(M) 3 A 2LER0)L
o =H0| L1 =
HED Y| mszEE. =2 J(zneoe) seze ][ql
SEa " pusEER.
5ss0 ' AN S SFO Y | RS 2RE).
g 252 24W)..
= @ [ 0l
OE HEm b -
=R
=3 EE b
U B 2EE K-51)
R - =
z S8 2-EE@).
EER=E1) b =
[ roc 4 I\ == _-E%(K}...@
IBM SPSS Amos... S 2-E20)..
I 1S K-EE(5)
\,

U= SA MiojLt
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( N
olmA H&S AO =
HiT 52 =9 8’8 spss Zut ol (1/2)
J=EAE
b2 9}
I B HEWMI F gk Zl Ch=k 25 50 (EH =) 75
pre 14 8.00 679 7 g 775 8.00 8.25
post 14 4.93 2.165 2 8 3.00 500 7.00
: B S0 HA
Wilcoxon 2255 43 id drug pre post delta ||delta] rank | rank(+) rank(-)
1 A 9 4 -5 5 105 105
=¥ 2 A 8 3 -5 5 105 10.5
N Hosd | SR 3 A 7 2 -5 5 105 10.5
post-pre S8 =H 1248 8.33 100.00 4 A 8 3 -5 5 10.5 10.5
EEREE 2 2.50 5.00 5 A 8 4 -4 4 8 8
== 0"
- 1 6 A 9 3 -6 6 135 135
7 A 8 2 -6 6 135 135
a. post<pre
b 8 B 8 6 -2 2 55 5.5
. post=pre
e o B g 7 -1 1 25 25
10 B 7 8 1 1 25 25
11 B 8 7 -1 1 2.5 2.5
(+) 12 B 8 6 -2 2 55 5.5
wt = Eri =254+25=5 13 B 9 6 -3 37 7
14 B 7 8 1 1 25 25
W = E r =105+ 10.5 4 -+ 7 = 100
\,

ot skl 2k SA MiojLt

| =



™ (Wilcoxon

signed rank test)
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¢ 4™ spssS

21t 5l (2/2)

id drug pre post delta ||delta] rank

1 A 9 4 -5 f—a 2AY S ®°

2 A g8 3 5 1= Toos e |

3 A 7 2 -5 =2 7 ST,

4 A 8 3 -5

5 A 2 4 -4 t3 — 4 A FYUERS(2S) .003

6 A g 3 -6 a. Wilcoxon =% 23

7 A 8 2 6 ty =2 b. 2o ¢S JIF22.

8 B 8 6 -2

9 B 8 7 -1 = R4 AL

10 B 7 8 1 %EXEIT: %% XI_-I I:HI:Il %

e B 7 - A5t CH, Ol= SAHCE

12 B 8 6 -2 o _

13 B 9 6 -3 PN Ef(p— 003).

14 B 7 8 1

14(14 + 1)
4
1414+ 1)(2-14+1) @ -H+23-2)+@ -4 +(22-2)

O-Wcorr = 24 - 48

= = = —2.998
z ow 15.843

-IOP
0
I_O g
of ON

= 15.843

S EA MojLt
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Table 3—-2. Comparison between assessment points within treatment group (PP population)

Experimental (n=18) Control (n=20)
Yerianle memtsD ~PUEETOm B mean:sD ~PUEETOm B
23 Ed 4+ (HbAlc)
baseline (W2 RTH+0. 36 - - F.BB+D0. 35 - -
week B [V3) R.84+0. 36 0.09+0.15 023 B.T4+0,37 0.07x0.20 159%
weekl? (V4] ETT+0.33 0.02+0.20 7e2gt F.EEX0.38 0.00+0.20 910t
01 5= {insulin)
baseline (V) g0,17+6.54 - - h7oxe. 12 - -
week 6 (V3) a.60+7. 16 043272 ELEE T.14+3.73 1.36+4.05 227t
weekl? (Wd) 8.62+6.91 0.44+2 .38 L3447 T.01x+2.88 1.24+3,35 2252
H% "<plasma ghcose)
baseline (V2] 97.17+6.17 - - 97. 25+ 7.67 - -
week B (V3] 96.39+5.24 -0.78+6.32 BOE* 95.20+£8.00 -2, 056,15 153t
weekl? (Vd) 98.33+x6.41 1,17+5.14 .349*% 96.40+9.53 -0,85%+4.39 E5R:

; P values were derived from paired t test.
“ P values were derived from Wilcoxon's signed rank test.
Shapiro-Wilk's test was emploved for test of normality assumption.
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SEHE A= - M| " ojdel

|

£ FcHHa

X
Yes
CHS

HE
t-test

Xtz o| HEf=2

oizl xt2

e \\No

1S

Wilcoxon
signed
rank test

Kruskal-
ANOVA | Wallis
test

=x| 02l Xt

Friedman
test
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3. Q14 XIREN s OO AEHHAME
O 3 _E_ I-_E_ ( ANOVA) ACE Statistical Consulting
g =
Yljzul-l_el] i:l’Z,...,k j:1;2;"',nk

Eij ~ NID(O,O'Z)

O7|IM v 2R =& 0 A R BHS
p; - QAR =& 0L B

€ij . 9xl'

S EA MojLt



3. 9%

ogt

4 At

M (ANOVA)

r-III
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e

g =

Vii=p+@W—-—w+e; i=12-,k
=,U+Ti+6ij

EijNNID(O,O'Z)

017\ M v, - OIXE 4% (O A jET HHS

o HHE D
 QIRE F i0)Ao W

i .

Eij : |'

N
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3. 9%
Ok} =

4 At

M (ANOVA)
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e

=ALREM(ANOVA)

Yij:ﬁ_l_fi_l_é\ij
=g+ (i — ) + &
=Y

Yot (Yo =Y.) + (V;=Y.)

= (Vy=Fur) = (Fio — Fur) + (¥

Y:.)

N

S EA MojLt
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(Yij=Y.) = (Y. —Y..) +(Y;~Y5.)

k n; k  n; k  n

— 2 — — 2 — 2
S = S8 S
i=1j=1 i=1j=1 i=1j=1

So|chistm cfst ZtsEA MiojLt



A
ogt

4 At

M (ANOVA)

>

HI

|.

r

S

OI°IASATET
ACE Statistical Consulting

=
ok
oot
10
M

OF
—

. — {2
SSr= Yi, XiL, (VY.
R — 2
SSTrt=Z{'(=1 Z?;l(yi- - Y--)
. — 2
SSE: iczlz;l;l(yl]—yl.

= SST —_ SSTTII + SSE

SSr
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AMEM(ANOVA)
H=¢tel 2ol
Source SS df MS Faxsrnzy  P-value
Trt SS k-1 MS MSy
Trt Trt Tt/MSE
Error SSg N-k MSg
Total SSrt N-1
Ho:py = pp =+-=px vs Hy:not Hy
Hy:tq =1 ="-=17,=0 vs H;:not H,
~F(k-1,N-k)
Fo.05(k-1,N-k)
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Source SS df MS F@xnenzy  P-value
Trt SS k-1 MS MSty¢
Trt Trt r /MSE
Error SSg N-k MSg
Total SSt N-1
A" AL
RZ — SSTrt —1_ ﬂ




s OI°|2SAHI A2

ACE Statistical Consulting

N

50 S g
=+ HTY B= X|of ofH Zte| Eo| CrE HTH CrEZHE 273

Hig:pq1 = H2 vs Hipp:not Hyg
Hyo :puz = 3 vs Hzp:not Hpg

H3zo:py = p3 vs Hzq:not Hzg
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= 2|42 0.05 ol ZA7dSt StF 2L, APt aRE
St= 7HAE9| 7=t Biotq MN| A™ Z1tof| Ciet X 15
=R E HY EEOI 5%E Lt S7t5HA &
XS} St 2o AYL X 1% o822
I RSEIIES TEE HEH 52
1 1T — 0.05 = 0.95 1-095 =0.05
(1 — 0.05)2% = 0.90 1-(1 —0.052 =0.10
3

(1 — 0.05) = 0.86 1-(1—0.053°=014
20

(1 — 0.05)%° = 0.36

1-(1 —0.05)%° =0.64

S EA MojLt
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|.

HI
Z
2
=

X

| = H| 2 (multiple comparison)
- AIZEMO| 4] o] ol AP = QI8 SItE[=

M 15 222 HE 882 5% D|0to2 SX|3Hs Hof S,
. BN JMEUYES YHHOE QO|4E 0,05 SHOIA £

o ZAM™ESIIAX St 79| V=7t BiOIEFE ™A A™Y Ao st
15 LEE 8 =E0| s%EL 57
hatA, X 24 Z30to| CHet f2|+=&=2 0052 =

- AMNZE4Y 7| Bonferroni, Scheffe, Tukey, Duncan &

S EA MojLt
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XI=9] o|dj
« In order to compare three different pain relief medications, researchers
measure the pain of 20 participants twice. Pain is rated on a scale of 0-10,
with 10 being “worst pain” and 0 being “no pain”.
| id drug pre post delta
1 1 1 9 4 5.00
2 2 1 8 3 500
3 3 1 7 2 5.00
4 4 1 8 3 5.00 L o
5 5 1 8 4 4.00 id: 9._|'K|'_T|_-|C->|- H._"E
6 6 1 9 3 6.00
7 7 1 ? 2 6.00 drug: 1(A)/2(B)/3(C)
8 8 2 8 6 2.00
9 9 2 8 7 1.00 . A A
10 10 2 7 8 1.00 pre. AI‘ '—-I =
" 11 2 8 7 1.00 . —_ AL
12 12 2 B 6 2.00 post: NESRSE
13 13 2 9 6 3.00 .
14 14 2 7 8 1.00 delta: EE}%‘E(pre—post)
15 15 3 8 6 2.00
16 16 3 9 5 4.00
17 17 3 9 4 500
18 18 3 9 4 500
19 19 3 9 b 4.00
20 20 3 9 3 6.00
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=
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= 1+

oY O

(A %)
8 3

ATHEA(C) b
) LA H SLEH(O)
HALAR) ) =
. : 7
| =zo Alzoqeoe)| Mezr || #2 || =sz |
L 4 J P =
p T Ly =
I
1R 2aun Siea A=Y - OGEH 2R S CEH
=
] 8-N-K [] waller-Duncan @ [ 24 3 HEFIHE)
] Tukey 28 WM EEA AT H)
[C] Tukey2l b [7] Dunnett [] Brown-Forsythe(B)
[7] Duncan - 7] Welch(w)
[[] Hochberg2| 6T2  [&E
[[] R-E-G-W2 Q [] Gabriel {6 @ @ [ 2 ZEWm)
FSENE IEE 2E e
[ Tamhane2 T2  [] Dunnett2 72 [| Games-Howell [] Dunnett2| C @ 249 2= TR
SEY 2= ML)
T — ——
EESES EENERNES)
| = ~ |
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= = 74 oy
=MEM spss 2t s A (1/3)
A=EA
delta
HAMH HEF9a% HMe| 22t
M B I=zmn | EEZ27 FHEHE AREHEE EaEy =Y
A 7 5.1429 69007 26082 4.5047 5.7811 4.00 6.00
B T 1.0000 1.82753 A7Taa 4127 24127 -1.00 3.00
C G 43333 | 1.38626 S5TTT 2.8995 57671 2.00 £.00
A 20 34500 | 221181 49458 2.4148 4.4852 -1.00 £.00
MO RN A
delta
Levene
EHE dift df2 Qo= =EdA X~ O
e a=El > SE4M7PE Ot
1.483 2 17 285
BMEA
delta
HEg of A HS HA |EE
T2k BE6.760 2 33.380 21.667 .00a
TE-LH 26.190 17 1.541
A 92.950 19
1X 1} 29|st&0| = OO|AFE 5y S
ANOVAZHE Z1t, F9|=EO| <.0010|BE2 FO|+F 5%
! XlC}F 7} . |h§ |'c‘>‘7t-lo Oo|"' |. | |.OI |-'
M e 7 BHO|l= SASM 2 Rt XtO|7F /UL

St

FOIl A

7 ULk

=
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AlEEE
CI= Hiw!
E< Hadelta
i drug () drug 5% M| AZE
DAL | BEEZE | SYEE | glgkef aErEl
Scheffe A B 414286 66346 .0oo 23647 5.9210
c 80952 690545 A16 -1.0412 2.6603
B A -4.14288 BE3I4E .0a0 -5.9210 -2.3647
C -3.33337F 69054 oo -5.1841 -1.4826 %-E-I*_I-yl-xo-l
C A -.80952 69054 516 -2 6603 1.0412
B 333337 690545 0o 1.4826 51841
Tamhane A B 414286 63353 .0a0 2.24592 6.0265
c 80952 61574 542 -1.0977F 271687
B A -4 1428F" 63353 .0oo -6.0265 -2.25092 = - I'7I'I-|
c -3.3333F BOZTFT 005 -5.5008 -1.07549 o o
c A -.80952 B1574 A42 -2 7167 1.0977
B 333337 .BO2FT 005 1.07549 5.6908

=]

HA= 005 =EHM F2ELICH

=
o

A7 OFE: Levene's test p=0.255

HT

FO|+=& 5% ol0|AM K22t X228 A 'C'7t
K=z BEHL ROl =2 A2 & =+ ULt

Ll

ot skl 2k SA MiojLt
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N
2MEN
delta
Hag df DA HS A 29 3.*’;.;7'_
SIERZF FE.TED 2 33.380 21667 .ooo
SICk-LH 26.1490 17 1.841
A 82.950 19
H H e | <= O = I L
=4 2 dhL M & 2N 0f e Hed X0|l= SAASELE
(@) = i re) = A S
Qo8 o2 WAL et ASAYOR C1EH| D 43
CI=E Hiw
delta
Scheffe
ihdrug 0y drug 95% Mg A7t
WATH-D | BEZR | SY=E | G SRS
A B 414285 BE346 .ooo 2.3647 5.9210
[ anaaz B9055 A16 -1.0412 2 6603
B A -4.1428F BE346 .ooo -5.89210 -2.3647
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2ol %X A X ‘B’ %X ‘C’ P value
(n=7) (n=7) (n=6)
SsS8T 5.1+0.7 1.0£1.5 4.3+1.4 <.001
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« Means sharing the same superscript are not significantly different
from each other (P<0.05).
or
« Means that have no superscript in common are significantly different
from each other (P<0.05).
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AfAZ He|A A (Kruskal-Wallis Test)

1. Rank the entire dataset from lowest to highest. Handle ties by
assigning the average of the tied ranks to all involved in the tie.

2. Compute 7; as the mean of the ranks for group i, for each of the k
groups.

3. The test statistic is:

Like SS7,¢
%
2 n(r; — 77)2
H=(N-1 Sums of Squares
W=D <
A
Like SS7
where,

N = the total number of obs in the sample
n; = the number of obs in group i

r; = the average of the ranks in group i

7 = the average of the ranks
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id rug pre post delta rank T; r

T 1 A 5 4 -5 65
0.0 2 A 8 3 -5 6.5
3 A 7 2 -5 6.5

2 200 4 A 8 3 -5 6.5 5.857
= J_ 5 A 8 4 -4 11
6 A 9 3 -6 2
] 7 A 8 2 -6 2
8 B 8 6 -2 15
-6.00 7 9 B 8 7 -1 17.5

arug 10 B 7 8 1 195 105

11 B 8 7 -1 17.5| 16.714
12 B 8 6 -2 15
20 13 B 9 6 -3 13
14 B 7 8 1 195
13.093 15 C 8 6 -2 15
16 C 9 5 -4 11
2 17 C 9 4 -5 6.5

SEHEEAE 2] 18 C 9 4 -5 6.5 8.667
2M SOAZ (BAEHE) 001 Bz IC ®Hy 19 C 9 5 -4 11
Mz mC e 20 g 3 -6 2

1. 2E SH0 S22 2FBSLICL [HEE HIW
g7 Meg b <~ (8) BE |Kruskal-wallis = | ZE() |de|ta *drug(1 21E) = ‘ |E1|DID+—°—m'
H = (N 1)Zni(7i —7)? (20— 1) 7-(5.857 —10.5)2 + 7 - (16.714 — 10.5)%> + 6 - (8.667 — 10.5)?
B Yr—-m)2 (6.5 —10.5)2 + (6.5 —10.5)2 + --- + (2 — 10.5)2
= 13.093
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Dunn’s post-hoc test (1/3)

» Dunn’s post-hoc test

R; = R;/n;

where R; is sum of the ranks in sample i

(N1 Xt g 1 1
4B = 12 12v—1 |\, T,

Ry — Rp
ZAB = K“’ N(O, 12)
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4 N
Dunn’s post-hoc test (2/3)
druge =8 blw
A id drug pre post delta rank
0" 1 A 9 4 -5 65
2 A 8 3 -5 65
3 A 7 2 -5 65
4 A 8 3 -5 65
5 A 8 4 4 1
B 6 A 9 3 -6 2
o 7 A 8 2 -6 2
8 B 8 6 -2 15
9 B 8 7 -1 175
10 B 7 8 1 195
11 B 8 7 -1 175
c. 12 B 8 6 -2 15
o 13 B 9 6 -3 13
14 B 7 8 1 195
15 C 8 6 2 15
16 C 9 5 4 1
B :R_A=6.5+6.5+ +2=41=5.857 17 c 5 2 =65
47 n, 7 7 18 C 9 4 5 65
19 C 9 5 4 1
_ R 154175+ .-4195 117 20 C 9 3 -6 2
B = = = = 16.714
Ng 7
_ R, 15+11+4+--4+2 52
R, = = = — = 8.667
Ne 6 7
\,
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STATISTICAL ANALYSIS

Data were summarized by their mean and SD (standard deviation) for numeric variables.
Differences in study participants' characteristics were compared across subgroups with the
analysis of variance (ANOVA) with Tukey’s post-hoc test or Kruskal-Wallis test with Dunn’s
post-hoc test as appropriate. To check if its distribution is normal, we used Shapiro-Wilk’s test.
For the graphical display, error-bar chart was also presented. P values lower than 0.05 were

considered statistically significant. All statistical analyses were carried out using SPSS 24.0

Table 2. Mean Shear Bond Strength Values (MPa) of three groups

Single bond All bond universal Tetric N bond

Group n mean=5D n mean=5D n mean=5SD
Control 17 17.19=4.62 a 17 18.24=540 a 18 16.83=4.87 a

S-1 16 9.86=4.06 b 15 8.57=3.55 b 17 8.18=2.77 d

S-2 19 11.55=3.84 b 17 10.48=4.33 b 16 11.16=4.44 cd

S-3 16 18.26=4.78 a 17 17.13=3.86 a 17 17.01=5.68 a

S-4 18 10.16=3.16 b 16 10.86=3.91 b 17 11.48=3.29 cd

S-5 17 10.56=3.19 b 18 10.29=2.72 b 20 12.50=3.75 be

S-6 17 16.99=5.78 a 15 1741424 a 15 16.30=3.36 ab
P value <.001! <.0012 <.001!

Values are the mean+5D and means with different seripts are different from each other (P<0.05).

L P wvalues were derived from analysis of variance and Tukey’s post-hoc test was used for multiple
comparisons.

2 Pvalues were derived from Kruskal-Wallis test and Dunn’s post-hoc test was used for multiple comparisons.

Shapiro-Wilk’s test was employed for test of normality assumption.
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