SRR ﬂEil'-H"’El *&%ﬂ"m" e HYQIPhD HSA
i orea University Graduate School of w BI{AIN Pl—.D
Llfe and Envi nnnnnn t Science /

=2 HMEl M2 3|Al Brain PAD 1ZHMIE] : 1899-0805



e 10{CHS ] SR U S HMOIPhD HEA BYRSH
i Korea University Graduate School of / BRA'N Ph D

Life and Environment Science o Heswaky | Q) as

A
r
R 37 802} 1tz B
r
r
r
r

7hdo] MY

7|2 SARAE R0 MY (R4H 7|E)
7|2 SHEAH| R MU (HELH 7|Y)
MH S 2N




ODREA

o1 IR LT R aeiphD e 8223
Korea University Graduate School of BRAIN

Life and Environment Science J S ueswaasy Q) 2ar

A =72 ™o

B =4 (Statistic)

. 20| CHA0| &= ZITHO| CHFO] AIAJSH AL 9! Alo| Zatz ofZ
O

L —1— H L —
HEZHEK]) B O 2SHES| Q4= HWEE 2|0
Il Sl (Statistics)

 EYSO|E Lt S-S JHX| 0 ZARGAE [ XtZo| =TlRH 20t ofL| 2}
2ot A2 E 18t 0| 1 =2 X Q1 0|20 2|st0] HE|-2M5t= SHE
ZHAOf CHat0f| CHH 2HAEl X2 E &St O X2 & 9582|510
SiASIH, O| 22 E SHAISHAMAO| CHSt Z20|Lt QB 52
O|BO{Lj=0| €Lt o| 20t HIHE XA|S] = &2
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A s 28
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72 EA e (descriptive statistics)
A2 E HelohH HEE LIEH = WAlo 2 He|, 89 dYshs WiHE
=X 7|, 2= T

REHO 2EE 912 EEXIEE AMSOI0 BAE
=311, DR Thet Yaio| oAZRYHS
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A £7 80 U X220 Ha

B 23EE (population)
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B =2 (sample)
- BRIl S d& mrshy| ot F= 2O 2R (subset)
O

O
. DECho| QRO RO RHE XALE XAI2E HE2XHE (sample data)2t
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N
A =4 80| U xt20| Ha

B A& mE Hojy &F
. H|O|E| - MAX™ (Qualitative) / 2 (Quantitative) CI|O|E (“AFEI &AM

=1 — L
- A (Categorial) / H=5E (Continuous) H|O|E
ex) @AY, d8, 2B 7)) /Y, L0|, A (=X)
- HEXNL: SEHOESS MSHIEIM O 2 223617| 2|5t0] o|9| XLt =X t2

T (@A EE) e 8 XG MBS

- MEH L DA SR SEE MEE LIEId e M2, A 5

- AR R S M, HE|Q HEE 7H (A S| XHol= ZLiX 2l ofo))
ex) 2|HE A& (1-5; very bad - very good)

- HIEH D 3 M, AHE| g2 BEE 7H @42l 40| BoijX 2l ofO|,
Yt 3 A=A L IHs)
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9| HL/olugA|of mE SA 71" U=

- ™1
sgus  Faus 2= 24E H%Y B2 +E AR Y
= = Fisher’s Exact Test
HEY HEd T H200 A ZiolAH S A%

McNemar Test

Mann-Whiotney Test

SEEETHF Kolmogorov-Smirnov Test
e F A
oA Wald-Wolfowitz runs Test
(H=n=2) |
HEgEZTHR Wilcoxon signed rank Test
Sign Test
2MEN Kruskal-Wallis Test
HEd e o2 1E7H9 (1-way ANOVA]) Median Test
(HF>2) - Ryl 2ME M
Friedman’s 2-way ANOVA
(2-way ANOVA|
Spearman’s Correlation
4o Kendall’s tau test
day A4 S wazo B
Stuart’'s tau test
AAE2H

Ref: https://blog.naver.com/y4769
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A 7HMo| MH
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- "AHA0ICH" 2t =55t BE
- HFE7HE (null hypothesis) = 7 (H,)
- AFX7F FESH= TR 7HE ot 2oy
- SR ATOINE /K| G (1AE7|S Hiahs) 7+
. 71 (alternative hypothesis) = HT-7HH,)
- AR JStE = 52 AFARR| AE

- G| HFFH2 HF/HE S 7140t HEZHEE K
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A 7HMo| MH

m g0 “f% dF Sk 9| Xjo|7} A=712
A g ttest (5 20| - H|I)
: :rll—'?— M. 80| 2 E&F £ =2 XtO|7F BiL.
- CHE7HE: G20 2t (281t 6d2) &/ £20 XHo|7F UL,

B o R 370 w2 #rSE 22| Xjo|7} U =71?
(T E2&237]| (>1, 1~0.5, <0.5) / BFSHT: neg, pos)
. 478 Y- chi-square test

-?I—'?— M2 o222 370 W2t Bhs S =0 Xo] 7 BiCt.
- LHEZHE: 522 3710 w2t Bhs S =0 XtO[7F ALY
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SAEMYo| M
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Yes No Yes No olg
‘ FEAME2+F)
\ 4 M
(3% F ©ol4)

TStoldg
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A 4
e ———— e ——————
Kruskal- ol2d¢ =
Whitney Wallis Logistic = ¥ Logistic = #

Ref: https://blog.naver.com/y4769
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oAl M (excel)
. AF20| 20[35IH, 7ttt EAEM THs

I/

0|LIS (minitab)
- =2 F HM|A, AMEO0| &0

SPSS(Statistical Package for Social Sciences)
- Ar2|atets 2[ot SAIHZ X 2 2 B2 SO0F0|A AL
. M FEHAl O 2 AFRO| HE|

B SAS(Statistical Analysis System)

- SAYUEZIE ?let SATZ|X]

- CHot SAZMEE OfL[2r tEEe| Atz M| 7ts
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N\ =
A ™A HE

B 2= (Normal Distribution) o |

0.6745 50% 50%
. = I'I 7 = (@) :I I:Il Ol x*l -LEI—FL 16 68.268 9492% 31.7310508%
— O HAZ=— = o L Letss  90% 10%
H A 1.
| @) E xl_o EH ylker EH Normal Distribution ¥ |35% %
L aT (o le) 0.40 . 25 95.449 9736% 4550 0264%
351 25765 99% 1%
%0304 35 99.730 0204% 0.269 9796%
§° 251 " 3.29065 99.9% 0.1%
£ 0,20
) 45 99.993 666% 0.006 334%
2015/
2 2 55 99.999 942 6697%  0.000 057 3303%
&
i / S (g RN N 60 99.999 999 8027% 0,000 0001973%
000 76 99.999 999 999 7440% 0.000 000 000 2560%

20 +30 +40

- Hd B™E2 HE9 E"'EPOI 7S 7 OI?:XIOH CHot &
- HEZHE: 22| R EHO X*ﬁlﬂt— O| 21 UF
- CHEIZHE: 20| RREO| X E O|F 1 UK 4F
- 7O 95% A 2| ZH0|| A pzkO| 0.05ECH 2 A| LIEFLIO

AL o
Hekst & olg

SERFEE
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N\ =
EETE-L:

A HX "
. O-H' O OO oHd
- Kolmogorov-Smimov (K-S test)
. 5074 O|Ate| THEEO] X (™rHX 7|F2 ot
- Shapiro-Wilk (S-W test)
. 507} O|Rte| AT B3 (HLHY 7|FL of)
. 5 7L ZEUHOIN Of= S JatE p > 005 Y AR, ST BES

MRS BEBICED 71

MR A -
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SILIZ 2l BRICHO| BHAZE 7|5

OLLHA = L
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712 SAZMEL| SR MEH (24X 7]|H)
SEEE t 4% (2 sample t-test)
- SEHFIASHEO 2 ’—T’&%EF&—’F.‘: 27N ==0| HFHO| AEHOAM =
O|$_X OI-_I 7(‘|.FI|.A‘|; |:|I_|-_I =1 [[H A'—
SAMSIOR} Of= BTt LIO|, 7| S 42 G2 Wyt HETHAIZ
LIEFLHO] & = Q= dElie| X2 8 &M ( Rt 2 H 2| X0 Z H|w)
- 7PEAR
SEHE FEHEC 5 2 M2 FE
B SE0| HE S5 SEEE 'F_P—'.c
seitd: e [HE T4 He 220 Z4HHE0| B o =2 H
HON U= BB LIEH = ah2 &4 7 f | S oHOF &
(Levene®| SEAH Z4E" ol
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1= =7
FECE

1Ea= N CERE-E T =F
To4ERE JWY £l 4.130 1.4118 2aid

Bold24 a0 2.050 8038 JABT

EMEEIE
Lavenz2l EEE I H HOELHOIHTIZE
F24F gF gf | HOHH%RIATS
F CLIEE 3 t df EE] BT 0| B ] e

SF4=L SE4US FEFT 4.964 030 F013 58 000 2.0800 2466 1.4863 26737

SRE4US FETTI R= 7013 46.012 Rulufn] 2.0800 2566 1.4830
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one-way analysis of variance (ANOVA))
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Ho| e U8 (2+H 71H)

AAH K| 242 M (one-way analysis of variance (ANOVA))
+ AFRE4 (post-hoc analysis) =&: 0]= Z1E57F X[0| 7} AU =X| =+0let

& Azl BAb A ASES - OE HD | x |
SELHE JEE
[0] LSD [ [C] Waller-D
[] Bonferroni M
[[] sidak F [] Dunnett
[] Scheffe [] Duncan
] RE-G-W2 F [] Hochberg2| gT2  [2E
[[] R-E-G-W2l Q [] Gabriel :
S=4E JHESH $E
[[] Tamhane2 T2 [ Dunnett2| T3 [7] Games-Howell [] Dunnett2] C
721420
EDENED

. Tukey: TITHZE XIO|E 71 HESHA ZX|, Z4F 2| MEF7I 22 [ AR
. Bonferroni: ZF A-&2| ME=7} CtE [l A2
. Duncan: Atz|dtet 2O0F0|A =2 AR
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— \ N\ .
A 712 SHEMHO| SRt M (H|24H 7|H)

B Mann-Whitney U test (Wilcoxon rank sum)

- SEHE t 47 (2 sample t-test)2| =AY = U= 371K[Q| 7|2 7P

NEHEPY, S, SEL)E o He BESIX| 231 22 4

; O - O 6 — o
HI 2= A
- & Y| 2271 YK E ZARSHE 7|8, & ATl #5X|7F S0 £

=
37| =L 2 =27t £
. JFEARSE 9l

O. HA O
- BHORASUHAM H2UETE A dSS oA 2 M, TE AE
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A 7|2 EHSAMHO| ZEQ} MEH (H| R4 7|H)

B Wilcoxon signed-rank test

. Paired t-test?} &t LS &|= (A RHESHA| ot 49 HIEZH SAH7 |8
. &= B0 &2 0|F 10 /UKD M-S TESESIHK| £251= 420 At

. JFEARSE 9l

O. HA O

- BAO[EASHAM H2HETE 54
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A 712 SALMHo| SEQF ME (H|24H 7|H)

B Kruskal-Wallis H test
- One-way ANOVAC| H|Z =77, A| &ITH O[] &It EXE H|W
- 7P3AFS: Bla
- AI2 % (post-hoc analysis)
. Bonferroni Correction method O|-&
- Kruskal-Wallis H testOl|A] & EHF 2| 0| = M, &4 = He =
FOIM ttestQ| H|E =X Q1 1Ol Mann-Whitney UZ7 AA
(Gt /2|2 Mann-Whitney U =2 LI50{ &)
Ex) 3702| RITte| B2 AR BEE2 ME AA[SH0F StE 2 (a-b, b-¢, ac
O|l, Fol==F2 005/3=00167= AI)
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x

=g
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53814_1 .

L 2
8

274

No Yes

EX R4

Yes ] No Yes ] No

3
EYEE THA Mann-Whitney 2 % HEgEE2THE

Ref: https://blog.naver.com/y4769
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4

ANSHL AE - SHEAY

HEH or
' =47 4 270 o4
| =5 ol
oy
g~
TS
(3% F ol4)
ol
FEAME2%F)
- A1°4
GLM AASH =

Logistic =

: v A 4
“ANOVA oF Ftold 2
{GLm AAHEH =24
A A
. Mann- Kruskal- ojl2d osES

Ref: https://blog.na
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1) 34 83X
B 372X (Normal Distribution)
- S8 gtS2 £8 HIS20| S (BR)S JIECZ =2 & SN

zg Percentoge withinCl  Percentage outside Cl

S X 0.6746 50% 50%
Normal Distribution
0.40 la 68.268 9492% 31.731 0508%
£ \\ 1.6455 90% 10%
0.3% / \
oy 1.965 95% 5%
3 0.30
S 26 95.449 9736% 4.550 0264%
& 0.25 '
- 4 25766 99% 1%
= 020
5 s 99 730 0204% 0.269 9796%
30151 3.29065 99.9% 0.1%
201
& 010 re 99.993 666% 0.006 334%
0.05] 013% 2.1a% FESSENIILIIN 34.10% um 5 2.14%  0.13% 50 99.999 942 6697%  0.000057 3303%
0.00 ~— SE— : P - 66 99.999 999 8027%  0.000 0001973%
H=40 u=30 u~20 u=-o [T H4O0 U420 p+30 u+do
16 99.999 999 999 7440% 0.000 000 000 2560%

B34 2™ E20 H0| IF2LE 02X 0 Bt 24
0|4 F 95%A1Z 2240 A p2tol 0.05%2CH AN LIEH (RARE 0
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1) Kolmogorov—Smirnov (K-S test)
- 5001 Ol&tel CHE=0l M& (BUA JIES 0tY)
2) Shapiro—Wilk (S—W test)
- 5001 OI2te AE=0 & (BUA JIES 0tY)
S OHX 2EYUENA He 8 JHetE p>0.05 & E =,
6Ht:+ = o-|.,T|l/\-|° Ol=sSIC }—) jpt-l

L R o2 - T

H

04

74 2

0?.'.

dr=2X - 2HEH/HIEZ2+Z
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— IDM OF o0 oldusurs LUdid Cuanur
: Wei
—] Sex Age Height eight 'm  Analyze Direct Marketing Graphs Uilities Add-ons
1 0 51 186 67
2 0 79 170 57 - I Pt @B B
3 1 73 161 a6 Descriptive Statistics b
4 1 44 157 80 s Tables »
o 5 1 30 182 57 g Compare Means P | Means..
= 0 28 187 BB 7 General Linear Model P [3] one-Sample T Test. |
= * = e “a i Generalized Linear Models » 1
Ao E at ol = [#] Independent-Sample
g ) o 1. Data &5 4 Mixed Models P )
Sex, Age, Height , Weight 5 B Paired-Samples T T
Correlate 3

(-L_l;' ? E_:q'_c_n:l il’ E) §|‘O| - . [ one-wiay ANOVA. .

[ 2 ALY — O -/ - 2. MEH
Case Processing Summary [MENU]-[Analyze]-[Compare Means]-[Means]
Cases
N Percent N Percent N Percent Dependent List: Qptions... Statistics: Cell Statistics:
Lo * &8 50 100.0% 1] 0% 50 100.0% & LI0| [age] = F— Median = Mean
) Bootstrap... i N
M+ My 50 100.0% 0 0% &0 100.0% gfi ?’%[Helght] — grouped Median umberofCeﬁsgs
um Standard Deviation
HE ~44d a0 100.0% 1] 0% 50 100.0% ~Layer 1 of 1 Minimum Std. Error of Mean
Maximum
Revort N First
P Independent List: Last @
e ]| ME HE o 4 [Sey Variance
Male  Mean 5285 | 16010 54.50 o Kurtosis .
Std. Error of Kurtosis
N 26 26 26 Skewness
) iati ) ) 15, oK Paste || Reset || Cancel || Help Std. Error of Skewness

Std. Deviation 17.334 10.088 5.700 | I | Ciammonic Mean

Std. Error of Mean 3.399 1.978 3.079 Geometric Mean -
Female Mean 5837 | 17138 | 701 3. 473 Statistice for Firet Layer

i Lio], AlE HE=E2
N 24 24 2 [Dependent List]%| LIO[, &, HE2, ] Anova table and efa
. [Independent List]0f SHZ @1 — o
Std. Deviation 16.862 8.293 11.692 - = L [”] Testfor linearity
[Options] & +£CLt.

Std. Error of Mean 3.442 1.693 2.387 [Cummuﬁg[ Pa— ” Help ]
Total Mean 55.50 170.24 67.24 %

N 30 30 30 4, [Options]

Std. Deviation 17.162 9.242 14.079 [Statistics]O| A o= == =4S [Cell Statistics] 0l 211,

Std. Error of Mean 2.427 1.207 1.991 [Continue]-[OK]E +&Ct.
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I Sex Age Helght ngm [IL@OoTLI ] T LY O OO JauduLD wvala Lunua
-‘ 1 D. 51 188. E?. Analyze DirectMarketing Graphs  \Milities  Add-ons
2 0 79 170 57 &  Reports » ] 4% %
3 1 73 161 86 Descriptive Statistics * | [EFrequencies..
4 L . LT Ll Tables * | [ Descriptives...
ﬁ I A I EI l j P 5 [ 30 182 57 4 Compare Means » &, Explore [%
9 — — = = 2 157 BE 7 General Linear Model » -
1. Data 2= 1 _ _ fH Crosstabs...
/\ Sex, Age, Height , Weight 2. MEH
° L[
I j I' [MENU]-[Analyze]-[ Descriptive Statistics]-[Descriptives]
& 2| 322+ (confidence interval, Cl)
| F
i\ Descriptives E] \#. Bootsirap
Variable(s): ¥ [Perform bootsirapping
& e [Sex & LI0| [Age] Number of samples:
y AZE [Height] -
HE pveigh | Set seed for Mersenne Twister
& HE Weight & s
Descriptive Statistics Lt0| 2] B2 55,50, 95% CI & 51.26 - 60.36 AR
55% Conaence nerear | | 21 &2l B2 170.24, 95% CI 2 167.76-172.90 - _
Statistic Blas ata. Exror Tower Upper [7] Save standardized values as variables © Percentile
LHOI N 50 ] ] 50 70 || HIE2 BF2 67.24, 95% CI 2 63.52-71.36 [ ok ] (paste | [ Reset | (cancer) [ Hein | © Bias corrected accelerated (BCa)
Minimum 27 Sampling
Maximum 82 3. 4d ® Simple
Mean 55.50 .or 2.33 51.26 60.36 [Variables]oﬂ L)’D‘, t‘;gr ?\'ﬂ%% %j]_ O Siratfied
Std. Deviation 17162 -.248 1.132 14641 19.033 [Bootstrap]% L=r}, -
HF N 50 0 0 50 a0
ST i Sext @47t 0fL D 2 HEAEO| gig, s
Maximum 186 g
Mean 170.24 .02 1.32 167.76 172.90 f bud
Std. Deviation 9242 -118 593 7.891 10.228
HE M 50 0 0 50 a0
Minimurm 46
Maximum 92 [Cnniinua][ Cancel ” Help ]
Mean 67.24 .03 1.98 63.52 71.36
- Std. Deviation 14,079 =143 922 12128 15.708 4. [Boutstrap]
Valid N (listwise) N 50 0 0 50 50 [Perform bootstrapping]% ’L-IE_‘Hﬁl_lf
a. Unless otherwise noted, bootstrap results are hased on 1000 bootstrap samples [Continue]-[OK]S +=Ct.
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2 =24 (intra—class correlation coefficient, ICC)

Ay
2t ZETIULC A2l 23 (ex., tumor size)

ZAEII

_J ] reader2 readerd Analyze DirectMarketing  Graphs Ulilities  Add-ons  Window TeT
1 7.8 79 7.7 -
2 102 107 98 Reports r el @® W [MENU]
Descriptive Statistics » -[Analyze] Al
i :: z; :3 I Tables [ -[Scale] 3.2%
5 10.0 99 an ¢ Compare Means » [Reliability Analysis] [Ttems]O Bl w3t 0 At 8t= Bl4=E €1, [Statistics]E F2CF.
g N0 101 Q1 I General Linear Model ) _
1. Data U= ) Generalized Linear Models » \%, Reliability Analysis EJ
U Mixed Models » Norne: —
readert (S7 7 No L, cm) ; Gonelate ' -f Reader_1 [reader1]
reader2 (%X} No.2, cm) el R & Reader_2 [reader2]
reader3 (ST Xt No.3, cm) ) Loglinear \ & Reader_3 [reader3)]
; Neural Networks »
N Classify )
) Dimension Reduction »
I Scale b | [ Reliability Analysis...
3 I T VB " | EB] Muttidimensional Un%ding Modet |Alpha =
Scale label: | |
[ OK ][Easte ][ Reset ] [Cancel][ Help ]
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PRt el ARl A A (ex., tumor size)

Case Processing Summary 3Zo| ARt SET ERUa 2 EUANE BHED
J 4. [Statistics . *
\# Reliability Analysis: Statistics [ ] Cases  vald 50 T00.0
= Yy ¥
Excluded? 0 .0
Descriptives for Inter-Iterm Descriptives for| A4 [Item], It Al L0030
_ ) a. Listwise deletion based on all i i
¥ tem ] Correlations variables in the procedure. ICC(Intraclass Correlation Coefficient) HEIE
| Scal varian Intraclass correlation coefficient
[ Scale [ Covariances [ . Reliability Statistics 80-100 of 2 A2
| Scale if itern deleted "ri”l.'.?ﬁé"'“ N of llems == ME|
- ssc iz
Model %A [Two-Way Random], ) 3 60-79 co—= -
Summaries ANOVA Table - =
59 0|5} MEg =+ ele
| Means @ None e . = MEHBIC Item Statistics
2 TypeOll A [Consistency]S A Ei &Y, —
| Variances © Etest Reader_1 9.466 8884 50
| Covariances © Friedman chi-square [Continue]-[OK]E & S=0 Reader_2 9900 8564 50
Reader_3 9,000 8507 50
[7] Correlations © Cochran chi-square
Intraclass Correlation Coefficient [Intraclass Correlation Coefficient]H Of| Al
1 HEI[ENI'HH'S T-squ ara '—i TURE";"'S testof a ddiﬁ'l'ihl' 95% Confidence Interval F Testwith True Value 0
B - Intraclass Average Measures2| ICC(Intraclass Correlation
J |n!rac|ass carrelation coefficient Caorrelation? Lower Bound | Upper Bound Value df1 df2 Sig Coefficient) = 0.959,
Single Measures 8a7t 828 930 24 626 49 a8 000
Model: |Two-WayRandom <~  Type: ‘Cunsistency A Average Measwres L) £iE 10 || Sl L £t 000 || =, 30| el AZIO] A|BSH 50| 95.90% LUK
Two-way random effects model where both people effects and measures effects are random. SICH= 2|0j0] 71, O|= EX X o2 2o|8lC}
, 1=] 9|
i . . | I i
Confidence interval: o, Testvalue: D a Type G niraclass comelation coefflents using a consistency defintion-the between-measure variance is (p=0.000).
b. The estimator is the same, whether the interaction effectis present or not
[Cominuil[ Cancel ] [ Help ]
%
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T2CHE T AV 242 Dp Sy St w HAQIPhD HEA BURSH
4

— PhZ 3 LT SHtel Ha AZAL T3 LEN TR 7 7| E0) FAfolatn
4) -‘g a' H I m oeiT gret 9olst 10|79k One—sample t—test

SEE 27022 =l AT B ARO[ O ASTS| KHO| 7} QI =7}

t—test (student t-test, independent-sample t-test)

- HBSHE 2T Y Mann—-Whitney U—-test

Be A2 27428l Hw Xz A3 2 of PHrof A0|7F =712 Paired t_test

NE2H™vs, AEZ

r

Wilcoxon signed rank test

=8 370 0|4 22| Bl A, B, C T2 S YO F2lTt A0|7 AU=7F2

One—-way ANOVA
Kruskal Wallis test

AT vs. B2 vs. C ...

ohr | 1hr | 3hr | Ohr | 1hr | 3hr | Ohr | 1hr | 3hr ||| £ 218 X017 2171 l Repea‘ted measures ANOVA

=Rl (B2 01Re) FEUE 71 29
T2 dg YOtE A 6 % (paired t-test
=3748)




KOREA ﬂaﬂ-ﬂg.’m Ag%&}%mglwq@ Hyol HEA BN
e B kot @ S,
N\ 8
ALY X 242 A (one—way analysis of variance (ANOVA))

B ANEE24X (post—hoc analysis) £=8: L &2t X0|JF LM =Xl &0ols

ta el BAF BN ASEA - [}5 H|R x|
SEE&E JHEE
[[] LsSD [[] 8-N-K [] Waller-Duncan
[] Bonferroni @Iukey%"ﬂ
[] Sidak [[] Tukey2! b [] Dunngtt
[] Scheffe [7] Duncan -
[ R-E-G-WZ2| F [7] HochbergZ| GT2 gy
[ R-E-G-W2| Q [ Gabriel o

SENE MG 8

=T =

[[] Tamhane2| T2 [| Dunnett2] T3 [] Games-Howell || Dunnett2] C

Sl 2

{4

(EX |0.08

EER R

— Tukey: ’éIEFZ XIO| & D& HAGHH 2K, 2 1
— Bonferroni: 2t &2 dEJI TIE [ AIS
— Duncan: At2l1tst E0HUHIA =2 AI=

-/

EEE
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Kruskal-Wallis H test
B One—-way ANOVAS| HIZ2+=&3 A&, Hl & Oo|&2o &t

1]

LE Hlw

Rl

B S A

H2
HA O

B ALE 23 (post—-hoc analysis)
— Bonferroni Correction method 0| &
. Kruskal-Wallis H testll Al & &2t K2 40| US M,
2 HEE o FOUA t-testl HIE+&Ql &8Ol Mann-Whitney UZ & &l Al
(&4, |2 =F Mann-Whitney UZ& =2 US0 )
Ex) 3JHS O] AR AFHAEE2 HH & AlIGHOF 322 (a—b, b—c, a—-c) OI,
FA+FE2 0.05/3=0.01672 AE)
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5) AtRtE A
O - M
Correlations
Body Respiration

Systole BP | Diastole BP | Temperature | Pulse Rate Rate 02 Saturation

Systole BP Pearson Correlation 1 973" 216 215 130 194

Sig. (2-tailed) 000 113 116 346 156

M a5 ala] a4 bilal 55 ala]

Diastole BP Pearson Correlation 973" 1 240 174 113 167

Sig. (2-tailed) .0oo 77 .203 412 222

M 55 55 54 55 55 55

Body Temperature  Pearson Correlation 216 240 1 5497 -115 -.005

Sig. (2-tailed) 113 077 000 402 971

™ 85 L] 84 85 L] 85

Pulse Rate Pearson Correlation 215 A74 5497 1 -114 -.011

2i0. (2-tailed) 16 203 oo 407 935

M 85 a5 85 55 a5 85

Respiration Rate Pearson Correlation 130 A13 -115 -114 1 826"

Sig. (2-tailed) 346 412 402 407 000
Systole BP vs. Diastole BP r=0.973 p = 0.000 27O AT T(+)E A4 HEEAE 2o, EAE S 2 {250
Body Temperature vs. Pulse Rate r = 0.549 p = 0.000 27740 55 T(+)H HYE AT e, SAH ez 2|5t
Respiration Rate vs. 05 Saturation r = 0.826 p = 0.000 277 2ot T(+)H A4 JoE2AT 2o, EAE S =2 {25

SH

D
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“ Correlations
B e APEEREA
ry | B — | ry | —. H 1 R AoF i *
5) d&EAN - HAHEZEA (partial correlation) e =
ig. (2-taile d
EX) Igi/C\DI-_JIK_ |- g%LH Al-%l‘Xl- al-gl Pearson Py E rI;jeeurs::ln(Enzlrrelsutinn EEIBE? 91?
correlation coefficient (r)=0.202, o (10 v
D:O . 047 O | E|- . :éitliendr}relatinn is significant atthe 0.04 level (2-
-~ 2 gAULZ B0 |
BUT) HA4D RS WS YR Bl
- = = Contral Variabl pSES = Ak
== 2X| 2HAbe £k B -;irgmi”a ::."S*é.% Correlation 1.000 103
Significance (2-tailed) 419
422 2StX & A=0ll et QoI (M3 . - -
— =t HO = Lo AR Correlation 103 1.000
DL EQI-JC_DL C&l ) = HH X-” = O T 0” 4 J—l' — A—I E Significance {2-tailed)
AR I USTH? i
— S0 AP IO A2t r=0.103 22 28 2 (+)H S & 2|
QA2LE p=0.3192 S HELZ R2|otA| =otL}t. 2X|S&tA+=SE 1A
Hat 2 At X =2 A2t 2 ST (p=0.319).
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SlAH =4 (simple regression analysis)

% 3F
Bl B
a4
8] &J

- =
M M

<+
Bl B
a4
A Kl

=
=

Al el 2]

O| &
AN L
O
-

)

Uk
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Model Summary

(simple regression analysis)
R Square (23 H 2=, r2) =0.132

— 13.2% 2]

MNMOled =
=2 O 1 =2

PRI 2D UL

(p=0.009 0122 SHE2=Z 2|0|Jt AULtH.)

Y=B,+B,X Ol Al, B, = 0.565, B, = 0.009

=, 1B =0.565 + 0.009 = ALP

Adjusted B Std. Error of
Maodel R R Sguare Sguare the Estimate
1 36349 132 14 8058
a. Predictors: {(Constant), Alkaline phosphatase
ANOVA®
sum of
Model Squares df Mean Square F Sig.
1 Regression 4843 1 4843 v.4a7 009
Residual 31.822 49 6449
Total 36.665 a0
a. Predictors: (Constant), Alkaline phosphatase
b. Dependent Variable: Total bilirubin
Coefficients™
standardized
Unstandardized Coefficients Coefiicients
Mode| B Std. Errar Beta 1 Si.
1 {Canstant) 565 434 1.303 1849
Alkaline phosphatase 009 003 263 27N 009

a. Dependent Variakle: Total hiliruhin

2 Jb1 (=100%)0l ===
&H340| £L0.

HdHA0| E0H: SHE
O|0lot= 240l OfLfL,
a&d0] Eltcre
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=4 - O3 AHESA (multiple regression analysis)

IS n Jf (A=)
E=HE 1 (HEH )
EE=HAZE HO0GlE SSHSDF 20 O|ACl AR 0|9 2:
BHASt= =8 LHA(Y =By + B X, + BX, + BgX5 ... + B X,
222 (Simple regression analysisl =&& JE).
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6) SlAEH - =324 (multiple regression analysis)

Ex) Age[X,], Stent Diameter(mm)[X,], Stent Cross Sectional Area (mm?)[X,],
ALP (Al Phosphatase)[X,], AST(sGOT)[X:], ALT(sGPT)[X;], Total
Bilirubin[X;]0l Stent Open Duration(days)[Y] 0l S&= =017

Coefficients®
Standardized A
Unstandardized Coefficients Coefficients Collinearity Statistics
Maodel B Std. Error Beta 1 Sin. Tolerance WIF
1 {Constant) 183,427 25.050 7.322 0o l: §g/'jé-l> E!-O'—I D'—-l I-II
Age - 206 163 229 -3.2712 00z 75 1.325 VIF >1 O B
Stent Diameter {mm) a7 B4z -.882 -840 ATT 004 | 265.803
Stent Cross Sectional 004 005 Ta8 805 424 004 | 265.641
Area (mimj)
ALP (Al Phosphatase) -.2449 026 -. 760 -9.761 000 EB10 1.640
AST (sGOT) -.008 054 -012 -.14a4 Aarvd 642 1.458
ALT (sGPT) -322 A4 - 1483 -2.083 041 B91 1.447
Total Bilirubin -1.474 1.121 -.08s -1.315 1494 843 1.119

a. Dependent Variable: Stent Open Duration (days)
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oS T LS [am
— —
Variables Entered Removed®
Variables Variables
model Enterad Rermaoved htethod
1 Tatal Biliruhin, Enter
AST (sGOT),
Stent
Diametar
(mmy, Age,
ALT (sGPT),
ALP (Al
Phaosphatase)
a. All requested variables entered.
h. Dependent Variable: Stent Open Duration
(days)
Model Summary
Adjusted R Std. Error of
model R R Sguare Sguare the Estimate
1 8934 7908 76 2.556
a. Predictars: (Constanf), Total Bilirubin, AST {(sG0T), Stent
Diameter {mmj, Age, ALT (sGPT), ALP (Al Phosphataze)
ANOWA®
summ of
model Squares df Mesan Sguare F Sig.
1 Regrassion 1419273 ] 236.546 36.1596 .nop=
Residual 359 436 55 §.535
Total 1778.710 fi

a. Predictars: (Caonstanf), Total Bilirubin, AST (sGOT), Stent Diameter (mim), Age, ALT

12GPT), ALP (Al Phosphatase)

h. Dependent Variable: Stent Cpen Duration {days)

=} B HELM BEnSH
BRAIN

S ugsEasy

G_ﬁ&;‘

Coefficients®
Standardized
Lnstandardized Coefficients Coefficients Collinearity Statistics
}\_| Maodel B Std. Error Eeta t Sig. Tolerance WIF
L 1 {Caonstant) 164.475 8435 19.271 .0no

Ane -.205 B3 -.228 -3.262 0oz 755

Stent Diameter {rmm;) -.056 042 -.0EkE -1.339 86 .aa2

ALP (Al Phosphatase) -243 024 -7 -10.011 000 670

AST (2G0T) -023 051 -.03z2 -454 F52 733

ALT (sGPT) -3M 1582 - 162 -2245 029 qor

Tatal Bilirubin -1.491 1117 -.08A -1.334 188 884

a. Dependent Wariahle: Stent Open Duration {days)
Collinearity Diagnostics®
Yariance Froporions
Stent ALP (Al
Condition Diameter | Phosph AST ALT Total

model  Dimension | Eigenvalue Index (Constant) | Age () atase) (=G0Ty | (sGPTy | Bilirubin
1 1 6.935 1.000 .0o .0o .00 .00 .00 .00 .0o
2 023 17.473 .0o .0o 01 06 27 .00 33
3 0186 20.643 0o g8 01 0o 24 0o .26
4 012 24.001 o .08 AT 03 0o o A6
4 o9 2TTIT RN 05 01 84 27 a0 Az
] 004 43.345 .04 18 el | .00 21 .40 23
¥ 001 82621 95 49 .09 a7 .00 .59 .o

a. Dependent Wariable: Stent Open Duration (days)

6IHC] B2 Stent Open Duration= 79.8% &=t
UL, SHE2Z K26t (r2=0.798, p=0
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7) Pearson’s Chi—square test

AR = 7Ee| |28 AH0[ 7 =712
2x2 H 2tAt2 Chz=at
SE(+)

S¢()

W XHH1(Odd ratio), &t

AHCH R & & (Relative risk) & 22 2= UL},
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~ \ N\
7) Pearson’s Chi—square test

Chi-Square Tests

Asymp. Sig. Exact Sig. {2- Exact Sig. {1-
Yalue df i 2-sided) sided) sided)
Fearson Chi-Sguare 9244 005
Continuity Carrection® b.86Y 009
Likelihood Ratio 8.317 004
Fisher's Exact Test 006 004
Linear-ty-Linear 7882 004a
Association
M ofalid Cases 128

a. 0 cells (.0%) have expected count less than 9. The minimum expected countis 16.25.
b Computed only for a 242 table

Disease groupdt Control
group AFOI0l= &2l &t
XFOI D QULCH. (p=0.005)
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7) Pearson’s Chi—square test

Chi-Square Tests

Asymp. Sig. Exact Sig. (2- Exact Sig. (1-
Yalue df (2-sided) sided) sided)
Fearson Chi-Sguare F.a9244 1 005
Continuity Correction® b.8R4 1 009
Likelihood Ratio 8.7 1 004
Fisher's Exact Test 006 004
Linear-by-Linear 7.8hR2 1 004a
Association
M ofvalid Cases 128

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 16.25.
b, Computed only for a 2x2 table

Pearson Chi—Square 2| pgt2 Fol= B vs. Fisher's Exact Testll pat2 Fol= SR

— 2 x 2 table2] StLI2| A0l2tE 52C &2 B (25% J|&E!)

r0
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7) Pearson’s Chi—square test

Odd ratio, Relative riske &<,

Ho
O T

1 95% &IZ[2H0l "170|

Risk Estimate S HAEOCZ K906} LT)_

=N

-

™ "
e
"

HE

-

5% Confidence Interval

Value Lowwer Lipper Odds ratio = 3.291 (95% A2 =1.404 - 7.714)
Odds Ratio for Findings 3.291 1.404 e | 22 SHEL = 72|06t
':FPDS'WEINEQEW_E:' Odds ratiog? Disease group0l Control groupO
Drteass groun 11 1o S Yl Al Finding Positivedt E JbS 40| 3.291 b
For cohort Graup = 460 249 a0 | =4, Ol= SHEL=Z F2|0HLL.
Contral group
o Vel mases = Relative risk = 1.516 (95% A2/ 2 = 1.164 -

1.973) 22 SHE2Z R,

Relative risket? Findings Positive0|® Negative !

220l "Il A Disease group0O| &
JIsd0l 1.516 B =12, Ol= S AHH
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8) ME=EA (survival analysis)

ESE=HL = statusE LIEHU = B0l & JHA & 50| M e (6t d6t=
event (death)0| 2, CtE dtLt= no event (censored)E 2| 0])

) AR2D12H0] 5E0IA =0 2 J12H0l oHE 2HOZ AIASH AR = eventl}
SEAHSE 210| 10, CHE &QoI0 o8t AFSH0| L}, MESIE H22, = A
= SIE 94$§ censoredi ySk=
— HIE Al =D &0 2 L} | 30| OtLl 2 event vs. censored (ol
AFEL vs .DIE SSAIGHIPE BR)Z 0|l=E gt JHE.

ﬂJ

D

01) Stomach c . == = b year survival rate= &0I21J}?
02) Stentll =4 % HYe AX0|10 12 month patency rate= &0+
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8) ME2AM — Kaplan—Meier method

1. &EE LIEH = O|2% HHx=H 2 (event vs. censored)

N
™
=
(I
—

LEFUH = ¥ == (survival time)
3. J|E} (group, stage.. S HIH=H )
2+ 0] Xt2J} 5004 Olotel H=R

Event &M [ OICH AisCe =2 ME

(@)

[
10
=
e
[
lull
2

JeH | censored dataJt LIEHE.
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. =t - - BRAIN
forme Uotvecthy Cradun Sl of Lung ca.2 SIoHR| 22 82 SS9 @ BRAIN 1!
v ) -
NN mean, median survival time= Z[I} OT J} vl vasie
Cumulative Proportion
Surviving at the Time
> = c N?ft_ m Moof
8) /él-! _Ll_ ﬁ: /i! - Kaplan—Meler meth Od Tirme Status Estimate Std. Error uEmvgnatSwe ecrgaalgéng
) 1 2.600 | Event .0a88 012 1 a1
Case Processing Summary 2 2.700 | Event A76 17 2 an
Censored 3 5400 | Event 063 021 K] T4
Total M M of Events Ml Fercent 1 5200 | Censored 3 8
83 19 38 45.8% 5 7.500 | EBvent 051 024 4 T
Means and Medians for Survival Time B 7500 | censared 4 76
Mean® Median 7 8.600 | Censaored 4 75
§5% Confidence Interval 95% Confidence Interval g 6100 | Event 438 07 5 74
Estimate | Std. Error | Lower Bound | Upper Bound | Estimate | Std. Error | Lower Bound | Upper Bound Cummulatlve Proportlon SurV|V|ng a’[ the
40.478 3.801 32.833 48.124 J4.400 4103 26.358 42 442
C — = ~H C @)
a. Estimation iz limited to the largest surival time ifit is censored. TlmeO'” H OI- O|- — = Ol H OI- jl al- —'l
Survival Function _75% Ol [__,l' .
1.0 A._L‘qiLl+ t— Censore d
i
\*‘a 2.6 HE0l= 0.988 (98.8%),
W AN 2.7 WA 0l= 0.976 (97.6%)
I, 5.4 W& 0= 0.963 (96.3%),
O 04 1
T 7.5 HE U= 0.951 (95.1%)
S 2L MEES AdE=Z2 B =,
5 [.,.] EME cen SOI’ed datadl %“&'i; O| D| &"[]

Survival Time
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— Cox proportional hazard model

07
L
i
i
m
=
[lr
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&l H A= (event vs. censored)

N
~
Y
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m
=
[lr

H 2~ (survival time)

r

3. JIE} (group, stage, age.. S HIHEH 4 or A )

MEZ0 dsts == M3 Wt (Confounding factor)S BtE 61D
Ol=2 At =2 H A St
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Lung ca.l| ME=20| gek2 == = {E HO0IH, 222l odds
ratio= S0ICIJI? S A2 =0| E bliLE SJtol=I1?

age (Age)

sex (Sex, Male = 1, Female = 2)

stage (Lung ca. Stage, Stage I=1, Stage |I=2, Stage Ill1=3, Stage |V=4)
trial (Clinical Trial Type, Control = 0, A Type Trial = 1, B Type Trial = 2)
smoking (Smoking Hx., Negative = 0, Positive = 1)

time (Survival Time, & XtJt 40t = J12F, month)

status (Survival Status, Event = 0, Censored = 1)
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C S S
Of® =010, ZFZF9 odds ratio= 5'EIJF5| [?
A Z0] UL SI1ot=01?

=
-
8) /<\:|:| N $_ XN B = -1.156 ()28 7HRI D2 referenceS [Male]ll 8|3} AFZ-80| LOFEICH= 2|0|
- U M
sex p = 0.041 0.052CF Zre o2 MU0 o/t defg =0t 2(0|
Exp(B) = 0.315 [Female] = reference = [Male]%| B3 AFZE0| 0.315 Hf 2 ZrA2HC0H= 2|0
B= Trial2| 2% 3700| &2l 2R E =0 e8 =2 LheE0 = 449 2502 BA|EICL
Y Trial — 0.000 0.052L0F ooz Y20 72zt 32 == 20|
B SE T ar =) EXpIE) p=" Trial®l = 370 2F7F 2l 0|2 25 SEUHAM ®elgt &2 =Ch= 2(0|
sept el 14609 o Exp(B) = Trial2] Z2 3700|140 £R 2 €|0f /oo = T s ZZo| §2oz HA|E L,
trialc1) -1.183 a7a | 4249 1 039 303
trial(z) -2.344 621 14,266 1 .000 096 B = -1.553 (-)2fE 7HA B 2 reference = [Control]0fl H|SH At S0| SOHEICH= 2|0
Step 2 SEN -1.454 Ralil:] BT 1 .ooa 234 _ _
il 20173 . o Trial(1) p = 0.016 0.052LF HoB 2 At 20 F2/ot §2F2 &L= 2|0
:”a:g ;2;: 2:; 1:;2 1 EEE ;;: Exp(B) =0.212 Trial(1) 5 [A Type Trial]2 reference 5 [Control]% |8 AFZE0] 0.21281 2 Z A 5= 2|0
ra -4 . . . .
Step3  sex 1.156 SE6 | 4161 1 041 315 B = -2.861 (-)2t2 7HX| 22 reference= [Control]%| B3} AtZE0| HOFEICH= 2|0
o e : o Trial(2) p = 0.000 0.05£LC Zeo= AHUS0| fo[ot G2Hs =Lt 2|0
trial(1) -1.553 F43 5835 1 016 212 : ' T — = ==
trial(2) -2.861 083 1753 ! ‘000 057 Exp(B) =0.057 Trial(2) = [A Type Trial]= reference = [Control]%| B3} AFZ&E0| 0,057H 2 Zr42HCH=2|0]
smoking |  1.166 580 | 3.908 1 048 | 3210
B =1.166 (+)TF 2 7HA| 2 2 referenceS [Negative]Cll H|sH AFZ 20| =O0tEICH= 2|0]
smoking p = 0.048 0.05£LCF Zeo= AMUS0| f2[ot G2Hs =Lt 2|0
Exp(B) = 3.210 [Positive]= reference = [Negative] | B[S AFZE0] 3.2108{ 2 S7t5ICH= 2|0
Exp(B) : Odds ratio [ X8|, |I& I LU SItot= 2421017]
Exp(B) < 1:EZIt ZAstlh= |E|| (Ol Bgt= (-)0ICH)
Exp(B) =1 : 85 8lCt= 20|
Exp(B) > 1 : /&It =JtetCh= 20| (0l BarE (+)0|CH
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Censored data (S&& 8t A&)Z Xclot0{0f ots B2

1. loss to follow up: &tXt2| =&0| 2
2.drop out: At Xlg HE = =
3. termination of study: 2t AtJF AFEEGHD]

4. death from unrelated cause: 20| gl= Of
OE SH A0 HAO| Tl= E2HO=Z ARG < o
2~ Atot1d P ot= At 220tAH Event)t €HHt B2 = 25 Censored datag2 A
04 OF

det 22 (1S M 2 A2
n

|_

[]0Il

ol



https://blog.naver.com/y4769
http://www.cbgstat.com/
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