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* _NORMSDIST(2) ®* =NORMSINV(Proportion)
®* _NORMSDIST(1.645) = .95 ®* _NORMSINV(.95) = 1.645
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p(AUB) p(ANB)
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p(A) =1- p(A)

A B

Complement
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* annunaziilunuuiNauly (Conditional Probability)

p(B)=n(B)/n(S)  p(B|A)=n(ANB)/n(A)

(@ =)
p(BlA) = n(BNA)/n(S) _ p(BNA)
n(A)/n(S) p(A)
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* AnNIUBATTAINIUTEWINgFaLLT (Statistical Independent) MN8N
Tan1alunsiia A ldnanadesiunisia B

p(A) = p(AIB) = p(A|B) p(B) = p(BIA) = p(BIA")
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981989”
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* innuaiLvinlsDesn@nI Null Hypothesis Taitnazgnéias lusaatinmeiny
Y s
N1 lAEa1EN 5 %

o"algj = 1 (% o O o ana . . >
® INEUMUATLIENI FEAUULRAIATYNINANEF (Significance Level) 198
A1aan (Alpha; QL)
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az 131 Null Hypothesis hdunag || uswamnltanian Null hypothesis
SITEEN duasetiaandnszautitdnAty Ae
L31edIngm (Critical region)
® AZLUUALIANAILITNIAANE A AZN
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N19NILANLANNNITENNANFABL

(Sampling Distribution)
Usza1ng

N19NTZANLUDIANA DB

NANFDEN 1 NENFDLNH 2 NANFRLNT 3
AATI ANADIA ANADIA
\ J
!

ANAIALARBUAINNITANNGNAIDEN (Sampling Error)
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Mo arsrios = PARAMETER 98 E(STATISTICS) = PARAMETER

1 aa | 1 o 1 dl U 09// =
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* “Yad1AtuN A (Statistical Significance)” 311NN8De Null Hypothesis
A i liflnass

" i B ldAulng; w1 1Q gendndna

* 1pl “Trd AN NATE" T HNa19D9AINTULINTBIAINULANGINY
" i @ I lgAulng udownlddnFauna i

" 1913 1Q gendndnAnaniiaaiienle

* AINAzLAN AD “UWIAANTNA (Effect Size)”
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ANUALULLAY (d) = aY — NaY
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d3 Y,
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(Dependent t-test)
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* ANANANNUS (Correlation) LWNMAdaLINFALL 2z AUsURTAIATL T 2 6in
wls Anuudsauduiuvisely

. Sxy
Y = SD,SD

Al lfasugag -1 D9 1
* LATANVNIYLINAL UANTNANINANNEUNLS

* ANGNUIUDIANANANNUTLDNUUIAAITNENANUS
= 10 = ilas 30 =2 thunas 50 = {N

* ?ﬁmﬁuﬁ‘ﬂﬂfh Pearson’s Product Moment Correlation
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* ANANNUEVNAAN (Spurious correlation)
* N33 NANEGe (Range restriction)

* AgA LAY (Outlier)
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Group Statistics |
| =
Bootstrap® LASAAVILLIEIN L‘]_luﬂ\lr]ﬁ]ﬁﬁ"]u
BCa 95% Confidence Inte
et H S - ! !
Sex Statistic Bias Std. Error Lower Iu LLM@gﬂ@N
Chili_mg  Male N 200 ?
Mean G.9560 -0116 3734 6.2713 767849
Std. Deviation AAR3T32 -.01130 8873 513136 587694
Std. Error Mean 391584
Female N 200
Mean 7.4454 -.0128 L3608 6.76E88 8.14482
Std. Deviation 523180 -02225 24166 478403 563951
Std. Error Mean 369494
a. Unless otherwise noted, bootstrap results are based on 1000 hootstrap samples
= a
WHAY Independent t-test LuLLNB
Independent Samples Test
Levene's Test for Equality of
Yariances test for Equality of Means
95% Confidence Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper
Chili_mg  Equalvariances
assumed 1.826 ATV -916 3498 360 -.48335 B3B6Y -1.65235 BBEE6S
Equal variances not
2ssumed -916 | 396.725 360 -.49335 A3867 -1.55236 GESEE

~
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4 / 2 wrisndandunusnduly 18 lun 194 s
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A8n1gaaaN N9 AN Ay g

' . T v o 09: v 1 ai
® Mean imputation A mﬁ‘Lmumyj@@lmmmmmLLﬂa‘uu AIEIATRANEIURIN

Fouls
WUANANY (7 +8+7 +9)/4=775
) 14 5
4 8 4
3 2 1 yinliAnnaudstluRAnndnAa e way
4 . 5 ANHNANNUTTEUINAQLLTTRENIN

AT UAT
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A8n1gaaaN N9 AN Ay g

® Regression method Af NTLNUANTIBYAGIMIE AINNITANWNLIHNL
. % L% dl v
Regression Aaeifalilaauludiaya

Y =5.611 + 0.583X — 0.194Z

5 7 5 -
? =5.611 + 0.583(3) — 0.194(1)

) S 4 =7.17

3 ? 1

. , , 1 AN AN g sz ndNesauLlsgendn

AT UAT
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v

A8n1gaaaN N9 AN Ay g

it . . = 1Y o A
® Within-case mean substitution AR NITLNUAITDATDTNNGELNNE AN
ATLUURALIENTaANDNBUAINNANAYBLNLALINT

4

6

3 ANIIAN 2559

I 1 3
38 5 4
K 7 5]
I I 3
9 5 2

)

2

2

WNUANADE (2 + 7 +5) /3 =4.67

LY &9/ % A 1 dl 1
ARALINAILLBANAU AR ANLRNEIURNELLINS
% o 1 a [ % dl % 1 a
ARATNTNENTINENNU Gﬁﬂﬂ\lﬂVLﬁ\l Lﬂu@ﬁ\‘i
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® Direct maximum likelihood ‘M'j‘@ FuII |nformat|on maximum likelinood ﬂ’a

a ad

ﬂﬂﬁ‘ﬂ?”ﬂﬂiﬂﬂﬁ%’]ﬂ@ﬂﬁl BJ’TLJ,GII@N@‘V]QV&IWV]N LL@WII’WN?J@N@WLNN ’Jﬁﬂ’]ﬁ‘u
QAN M LN ARNNTTNIAT949149 (Structural equation modeling)

3 ANIIAN 2559

5

: IHdayannyiauun TunfgdszunniAInig

1 ] a5R 39 3 uaz 1 ludeyazenudl Y gumne
5 azti g A ua Ao
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. . . = 1Y dJ dJ 1
* Multiple imputation A NITLNUAITANAFENIEFULLLINTG TR ENUAN
Ty AgEUNEl A A1nNune lauanTuANRANAT A lANTN U

° L‘W@Tﬂ‘iﬁmmmLm%ﬁim‘mmwmmmmmmwmmiumawmmmm
ﬂ’ﬂm\l’\LW‘EIQLLﬂﬁ]fJLﬂEIfJ uﬂﬂﬂﬂ@\‘iLL‘V]uﬂ’Yﬂﬂﬂll’]‘M@’\EIﬂN vLﬂ"]Jﬂ&l@‘Vi@’WEI?]@

* PndiayalFazgANIILAINZAATANADINIT IHANATANFAINITUAILIAY

q

® PNANATANLAYIINNA N19907U Wazyn Standard error Ngnfias fos
28N19994 Rubin
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= 7.17

Y =5.611 + 0.583(3) — 0.194(1)
5 7 5

4 8 4 ANNFATN SE(Y) = 2

5 7 5 5 7 5 5 I 5
4 8 4 4 8 4 4 38 4
3 10.02 1 3 3.48 1 3 6.15 1
4 7 2 4 / 2 4 / 2
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|4

ANAUNUAN
1 -0.028
2 1.374
3 0.801

3 UNIIAN 2559

5 7 5
4 4 8 4
1 3 6.15 1
2 4 7 2
2 6 9 2

~l#3Bn1999udiayaaes Rubin

b, =0.715

SE(b,) = 1.022
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* lunsunsaulsuis Hdayagoialung 5% nisaanaanisaamuldlin
1V vas M v e v 1
HANTENUNIN waan 9 an19lun s Wilganan
* wivnnsaullele Ndayagoueiny 5% AqgkEaan19 I

* SPSS @NnInARNsdiayagyIe liA9ERE Multiple imputation (MI)

* 35 Multiple |mputatlon naludaniassandays mﬁ‘m”l,ﬂqmﬁ"wvmﬁ‘q
NITUNUANNEIATILAELI mmmmiﬂiﬁﬂummLm‘ﬁvwmﬂmﬁm
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@ *Untitled2 [DataSet1] - IBM SPSS Statistics Data Editor

File  Edit View Data Transform  Analyze  Direct Marketing  Graphs  Utilities  Add-o o I 9
=i ¥ol ad]
SHE M e~ BlAR K 5 AIDEINNTDNA

I id || female || age || weight || couple || kik ||
1 1 1 28.00 £1.00 1 : . _ = _
2 2 1 24.00 £2.00 1 0 Female. 1 - Mﬂ&lq’ O - s.nr]ﬂ
3 3 1 28.00 : 0 0
4 1 30.00 44.00 1 : .
5 5 1 27.00 48.00 : : Age ﬂr]%l
6 6 1 26.00 5200 0 0 & o
7 1 29.00 46.00 1 0 i .
8 8 B ! U _ Weight: 191UN
9 9 1 19.00 54 00 1 1 = ,
I R r Couple: dunuatingilunianig
- - &y
12 12 1 24.00 53.00 0 0 ) aa
13 13 1 25.00 50.00 0 0 Kik: NN
14 14 1 21.00 49.00 1 1
15 15 1 26.00 48.00 _ 0
16 16 1 29.00 47.00 1 _
17 17 1 21.00 51.00 0 . o v o o %
18 18 1 2800 5000 1 CUNNYME AU TAZABININUATEALNITIA
19 19 1 2200 46.00 0 0 9
20 1 27.00 48.00 0 :
= - . P — -

AAauARAILLTIY Variable View... l#ignsas
(Nominal/Ordinal/Scale)
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@ *Untitled2 [DataSet1] - IEM SPS5 Statistics Data Editor
Eile Edit View Data Transform  Analyze Direct Marketing Graphs  LMilities  Add-ons Window  Help
% i Reports 2 o AN B
. H g L& ~3 ] A
— E';j Descriptive Statistics » o B é E: L
| | Custom Tables 3
| id || female || Compare Means g kik " i " L] ”
1 1 1 General Linear Model 3 .
2 1 Generalized Linear Models 3 0
3 1 Mized Models > 0
4 1 Correlate 3
5 1 Rearession 3 -
III 6 L Loglinear 3 0
; :11 Neural Metworks 3 0 .
) - = P=\| o
Classify 3
9 1 1
[ 9 | Dimension Reduction , LARNLNRNN
10 i , 0
d 1l : - -
12 4|  Nonparametic Tests ' 0 I\/Iultlple Imputatlon
i 3
13 1 Forecasting 0
Survival 4
14 14 1 = 1
15 15 1 Multiple Response 3 0
16 16 1| | B2 Missing Value Analysis... )
17 17 1 Multiple Imputation L4 Analyze Patterns
18 13 1 Complex Samples 2 ﬂ Impute Missing Data Values...
19 1 | B simulation... U
20 1 Quality Control >
21 1 ROC Curye... 1
__22 22 1 . ) 0
Spatial and Temporal Modeling... 3
?q ?q 1 TIT TIT T n
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= o Qi %
& Impute Missing Data Values X | L@@ﬂﬁl')LLﬂ TNERAINTTELNLS

Variables | Method Constraints IMI I ﬁq@lﬁyﬁqﬂﬁdﬁl‘@ ﬁq LLﬂ j\ﬁslagﬁslu

Variables: Variables in Model \ / P
Fi || [&em NI ANGE TN TRaRaLLTRY
& weight + |1

&b couple
& Kik

MUIUATI LN UNBAGEUNE

|
snalels weigt / S9leaEan uAazldgnanlu
=) |

S—— eIV Frabtt N NIIRSEAVENRF G SE PR Vi Tal!

Location of Imputed Data I 095
@ Create a new dataset 2 O ﬂ 'j‘q

Datasetname: |ImputedData |

Write to a new datafile | Browee

orowse...

\ GL |d; v dl 1 %
After generating a dataset containing the imputed values, you can use ordinary SPSS | asﬁﬂsﬂﬂﬂﬂm Lquﬂq LL@Q

~— Statistics analysis procedures marked by the icon % to analyze your data. See Help
for a complete list of supported analysis procedures.

|_ok_J[ paste || meset || cancel | Heip |
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Q Impute Missing Data Values >

-
- ANNITONA Scan Data LWa
-

r Scan of Data for Variable Summary

L o %
Coe) P — — ATARDLANWIULIDNLAYA
Eariat_ile Summary: _ . I Im ﬂ @q Lallﬂ
| Yariables in Model Percent Missing Observed Min Observed Max |
& female 0.00 0 1 -
& age 0.00 18.00 30.00
& weight 35.00 44.00 75.00
C.as:s: l;cnan ned: 2:;0 - - 4 -
I = Yo % v
e Consin  arnnsadenbaansaulsle 19
| Wariables in Model Rale Min MWax Rounding [ . o 9 o
%female Impute and use as predictor ﬂ’]?LL‘V‘]uﬂf] Eo’]q LLﬂfj‘Im(’Ltsﬂmf]uqﬂ
@ age Impute and use as predictor - // \
fwei ht Impute and use as predictor - ! g I~
e rra— e ANGEUUNLUBIAILL TR

[] Exclude variables with large amounts of missing data

1 1

Fd

*,Increasing the maximum parameter draws can significantly increase analysis time.
—

|_ok ]| Paste |[ Reset | cancel|| Heip |
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Q *Untitled4 [ImputedData] - IBM SP55 Statistics Data Editor
File  Edit View Data Transform  Analyze Direct Marketing  Graphs  Utilities  Add-ons  Window

wwwwwww

T A IUHUAIANUN VALY SR L= Blfl 6 &

1: Imputation_ 0

Imputation_ || id || female || age || weight || couple || kik ||

193 0 193 0 28.00 £9.00 1 .

194 0 194 0 19.00 70.00 1 0

195 0 195 0 18.00 75.00 0 0

196 0 196 0 20.00 69.00 0 .

o o S A . 197 0 197 0 30.00 65.00 1 0

ANALUBIATINLNUAN of w0 mm e o

199 0 199 0 20.00 . 1 .

) a 200 0 200 0 28.00 66.00 . 0

O ARARANALAN 201 1 1 1 26.00 51.00 1 0

U 202 1 2 1 24.00 £2.00 1 0

203 1 3 1 28.00 4489 0 0

1 4 1 30.00 44.00 1 1

1 5 1 27.00 48.00 0 0

206 1 6 1 26.00 52.00 0 0

207 1 7 1 29.00 46.00 1 0

~ i -~ LA 208 1 8 1 23.00 50.71 0 0
AR A8 ANIUTWNI — : . e : :
210 1 10 1 27.00 4582 1 0

| 211 1 1 1 26.00 50.28 0 0
LLV]uﬂq@quﬂ 212 1 12 1 24.00 £3.00 0 0
q o 213 1 13 1 25.00 50.00 0 0

214 1 14 1 21.00 49.00 1 1

215 1 15 1 26.00 48.00 1 0

216 1 16 1 29.00 47.00 1 0

217 1 17 1 21.00 £1.00 0 0

218 1 18 1 28.00 50.00 1 0

219 1 19 1 22.00 46.00 0 0
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v

9 g ) 5 v v o ,
¢ @ﬂﬂsﬂffﬂﬁ;}@u NDNNTUEUTINUN ﬂQﬁlL‘WﬂLLﬂﬁﬂqﬁl Iﬂﬁlﬂqﬁ“ﬂq Multiple
Regression WuUUNA

" Analyze - Regression — Linear
" 14 Female uwaz Age Wlusaulsaass uaz Weight lusioulsanu
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Model Summary
Adjusted R Std. Error of
Imputation Number  Model R R Square Square the Estimate | 2 Y, o a
Original data 1 9138 834 a8 3.33576 AN R ﬂ@ﬁﬁlﬂﬂall@ AN ng\]
1 1 .915® 836 835 3.32228 >- o = ,
2 1 9112 829 827 3.39921 LLASURANANLLNULAN
3 1 .915® 837 835 3.35190 ™
a. Predictors: (Constant), age, female
ANOVA®
Sum of
Imputation Mumber  Model Squares df Mean Square F Sig.
Original data 1 Regression T081.360 2 3540.680 | 38197 .ooob )
Residual 1413171 127 11.127
Total 8494531 1249
1 1 Regression 11119.062 2 5569531 G03.692 .o0oot ﬂ’]‘j‘ﬂ/]ﬂ’&‘ﬂ‘i_l
Residual 2174.401 197 11.038 H . P 2 O
Total 13283 463 1949 L O . -
2 1 Fegrassion 11047 687 2 5523843 478.064 .oogh Y fj .
Residual 2276.257 197 11.555 NIRNEIRFAINIZEN
Total 13323944 1949 b !
3 1 Fegression 11375.417 2 5687.709 506.240 .o0oot LL@ g%ﬂg\]@ﬁ LL‘V]uﬂ"]
Residual 2213.335 187 11.235 U
Total 13588.752 1949 s

a. Dependent Variable: weight

b. Predictors: (Constant), age, female
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a 6 o a ; v QQ/J a v ai 1
NANNTIATIZVANUTZANTDADAY TENUBRHAPNIAN LASTRHANILNUIAN
Coefficients®
Standardized )
Unstandardized Coefficients | Coefficients , Relative ,
Fraction Increase Relative

Imputation Number ~ Model B Stl. Error Beta t Sig. Missing Info. Variance Efficiency
CQriginal data 1 (Constant) B7.352 1.8914 35181 000

female -14.9849 A6 -916 -251580 000

age -.066 075 -.032 -.884 378
1 1 (Constant) 63701 1.511 45 463 .0oo

female -14.8960 AT -.918 -31.730 000

age -112 6D -.054 -1.880 62
2 1 (Constant) 64.504 1.546 41.720 000

female -14.838 482 -.808 -30.7549 000

age 036 061 017 hB2 61
3 1 (Constant) 66.314 1.625 43,495 000

female -15.096 ATE -916 -31.734 000

age -.021 6D -.010 -.3449 T27
Fooled (Constant)

female

age

a. Dependent Vanahle: weight

NATBNNITINANATIAANTDYATNUNUATINNA
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v/ Q/

* AINNANIIILAIITIaYA nANKAFaTnUINatNTEAATY wsiane T
nane19lTEdNATY

® QLU NTIINKANNTILAIITIAZHIAWIZUNATE iU dNlsv@nT
nanag wedNLlseAnanimmiung lagnaanluni

* 113unNTNDU HAMNAINITANINNTT SPSS lun15M1 Multiple imputation
17 Mplus, R
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* N191INUATIN 1 (daludinvin 18-22 4.A. 59)

v 1

= a o/ v
¢ L?ﬂ%ﬂﬁﬂﬂgﬂﬁlﬂ"}ﬁ‘ﬂﬁ\‘m
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