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� 1 � ½�����

¼�Ω��Azq��∩������s�ΦP��CziHQ�q��pΓ�⌠p�∩o��s��iμ�

�C�pAYú�H�� Employee data.sav Ω��O�j��u�sñ�H≈��Ah�e�Ω���¡í�

$34,419.57 KO�u�s¡í�e�Ω�⌠p�CA�A�⌠p����jp 474 ����O $784.311A]�

�u�sñ¡í�e�Ω 95% �Hα�íO $32,878.40 	 $35,960.73A²o�⌠p��hiaH∩Y�uw

�v��sMW����A��jº�D��⌠p���ΦA]�α≈Hαo��GC½������MΣ

u��v�sMúW���º�Φ�≤hΩTC

½���p≤B@

�μ�ÑA∩≤��jpO N �Ω��Az∩w B u½���v��jp N ß±��lΩ��A
pΓo

��O� B ½������⌠p�Co�½���⌠pOjp� B ���AziHqñ��⌠p�C�pA

Yzq Employee data.sav Ω��∩w 1,000 �½�����Ahu�e�Ωvº��¡í��½���⌠p

��� $776.91 O⌠p� $784.311 ��N���C

��A½���iú�S���⌠p�ºñ������PHα�íC

ú�ñ�½���Σ�

bΣ�½����{�ñA½���OHl∩����íΘ{Cp�Σ���º{���÷ΩTA��\� 4

��yΣ�½����{�zC

b∩��ñnD½����AúF∩���ú	�@δykH�A��KW�O�s BOOTSTRAP ⁿOCBOOT-

STRAP ⁿO���z�Wμ�
½�����Cú�≤�í�No�½�����°���AY�ª�
��

Tπ�≤uΩ�sΦ�vñ]@�CoNϕ�A�í� B*N ����[ε�A]�b½���⌡μ�íBzΩ

��A¼ACñ�[ε�p���q 1 �	 B*NCuΘX�zt�v(OMS) O��¼�w∩C�u½���

��v⌡μ�R��GCo�½����GX�ß�sP{�ú	�Σl@δΘX@�π�≤u�°�vñC

bY�ípUAz��	 ″bootstrap split 0″ ���FoO�l�Ω��C
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� 2 � ½���

½���Φki≥o¡�����⌠p�MpUCU�⌠p��Hα�íG¡í�Bñ��B±�B�Γ±B

�÷Y��jkY�C½���Φk]i�≤�
�]�wCbo�Φk��]��{� (�pt�úÑ�º�

�t�jk�¼�Xp¼���ípU)A�OLkiμ������nÑ�°��í	αpΓ���� (�p

pΓñ��B�����ΣL	���ºHα�í�ípU) ½���O��⌠p������NΦkC

d�C YaqH�qC�δyó� 27% ��ßC�AϕaNJI±bε��ßyó�VO¿GWA�zí	

QF��	�±bw²wq��ßs�WO�����CzL��½���AziHP�μ@�ßyó±vO

�αAϕyz��Dn�ß�¼C

b�uO²��\ñA�zí	����D�u²e�u@gτCu@gτVk	�AoNϕ��μ��u

uσ¼v²eu@gτ⌠p��≤ñ��CúLAú�ñ�ñ��S���Hα�íC

�zí	]����D	�]�P�u[��÷pAiHzLNu��¼M�	�e�ΩP
�ítº�[

εCϕz∩u��¼⌡μ½����AiH��Sϕ½sΓ�Φk (�tP≈s½���) ��o≤δT��

GC

\h{�úΣ�∩q½������R��Giμ½���Γ�PX�Ciⁿw½����R��ε�Aw


�πX¿�Σ�½���º{�ñ�@δ∩��C½���∩��ñ�]w�sdbπ�Ñq@�ñA�Hp

GzzL∩���½���⌡μ
��t�RAw]��Σ�½����ΣL{�}�½���C

�o½����R

1. q\αϕñ∩�Σ�½����{�A
÷@Uu½���vC

2. ∩�u⌡μ½���vC

ziH∩��a�εUC∩�G

����C∩≤ú	�	���P BCa �íA������ 1000 �½�����Cⁿw@��π�C

]w Mersenne Twister ��lC ]w�li�z�s�RCo��ε�����ⁿN Mersenne Twister ]

�@�ñú	�A
bu��ú	�v∩��WⁿwTw�
IA²½n�tºb≤b�∩��ñ]w�lN

Od��ú	���e¼AA
b�R�¿ß���¼A C

Hα�íCⁿwj≤ 50 ²p≤ 100 �H⌠h
C	���íju��∩��H⌠íj	���������C

�pA95% 	��Hα�í��½������ 2.5 �P� 97.5 �	���@��í�W�PU� (�°�

n�í��)Cw��	tP[t (BCa) ��í�w�π��íA]�≤�δTA�H]�n≤h�í�pΓC

Γ�C�íΦk�q�lΩ��ñ½���[ε�
±�CÑh�Φk�q�lΩ��ñú�Γ�[ε�
±

�A��@Ob��h��Σμe���wq�h�iμ�Cϕhº��μ�ΣPΦ��ϕ¬A�hºí�μ

�SD�úP�AÑh�½���Γ��Q���C
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Σ�½����{�

UC{�Σ�½���C

��G

v ½���Lk��h½í��Ω��CpGΩ��ñ� Imputation_ ��Ahu½���v∩�����C

v pG��Dπ�[v���ANLk��½���C

v ½�������Rú≥���Mw[ε�≥ªAτY⌠≤�R��Wt≥���[ε��
�RñR

úA�Hϕ½���	��A��Rú≥��]�	�AY���R{��ⁿwt@��í�≥��Bz

ΦkC

Statistics Base ∩�

���tϕCΣ�UCS�G

v u�pqvϕμΣ�¡í�B��tB�º�Bñ��B	��Bp�P	����½���⌠pC

v u
��tvϕμΣ�	�±�½���⌠pC

yz�CΣ�UCS�G

v uyz��pqvϕμΣ�¡í�B��tB�º�B	��Pp��½���⌠pC

��CΣ�UCS�G

v uyz��pqvϕμΣ�¡í�B5% �π¡í�B��tB�º�Bñ��B	��Bp�P���Z�

½���⌠pC

v uM ⌠p�vϕμΣ�UC�½���⌠pGHuber M ⌠p�BTukey’s Gv�BHampel M í⌠p�AP

Andrew’s WaveC

v u	���vϕμΣ�	�±�½���⌠pC

μeϕCΣ�UCS�G

v uⁿV��qvϕμΣ�UC�½���⌠pGLambda (λ)BGoodmanBKruskal TauBúTw�Y�P Somers’

dC

v u∩��q�vϕμΣ�UC�½���⌠pGPhi (φ) �BJτ	 V (Cramer’s V)BCpY�BKendall’s

tau-bBKendall’s tau-cBGammaBSpearman �÷P Pearson’s RC

v u
I⌠pvϕμΣ��Γ±�½���⌠pC

v uMantel-Haenszel @P�Γ±vϕμΣ�½���⌠pP ln(Estimate) �π���wC

¡í�CΣ�UCS�G

v u°ivϕμΣ�¡í�Bñ��B��ñ��B��tB�º�Bp�B	��B�M¡í�PX≤¡

í��½���⌠pC

μ@�� T �wCΣ�UCS�G

v u�pqvϕμΣ�¡í�P��t�½���⌠pC

v u�wvϕμΣ�¡í�tº�½���⌠pPπ���wC

W��� T �wCΣ�UCS�G

v u�O�pqvϕμΣ�¡í�P��t�½���⌠pC

v u�wvϕμΣ�¡í�tº�½���⌠pPπ���wC
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¿∩�� T �wCΣ�UCS�G

v u�pqvϕμΣ�¡í�P��t�½���⌠pC

v u�÷�vϕμΣ��÷�½���⌠pC

v u�wvϕμΣ�¡í��½���⌠pC

μV�º��RCΣ�UCS�G

v uyz��pqvϕμΣ�¡í�P��t�½���⌠pC

v uh½±�vϕμΣ�¡í�tº�½���⌠pC

v u∩±�wvϕμΣ�∩±��½���⌠pPπ���wC

GLM μ��CΣ�UCS�G

v uyz��pqvϕμΣ�¡í�P��t�½���⌠pC

v u��⌠p�vϕμΣ�Y� B �½���⌠pPπ���wC

v u∩±�GvϕμΣ�tº�½���⌠pPπ���wC

v uw⌠Σ�¡í�vGuw⌠vϕμΣ���w⌠¡í�C

v uw⌠Σ�¡í�vGu¿∩±�vϕμΣ���w⌠¡í�tºC

v u�ß�wvGuh½±�vϕμΣ���w⌠u¡í�tºvC

����÷�CΣ�UCS�G

v uyz��pqvϕμΣ�¡í�P��t�½���⌠pC

v u�÷�vϕμΣ��÷�½���⌠p�π���wC

��G

pGúF�
� (Pearson) �÷�A�nDL���÷�]Kendall � tau-b � Spearman�Ah∩���KW

CORRELATIONS P NONPAR CORR ⁿOAC�ⁿO]t�O� BOOTSTRAP ⁿOC�P�½�������≤pΓ

����÷C

X�ºeAFisher Z α½�M���÷CX�ºßA�M�f Z α½C

�í�÷�CΣ�UCS�G

v uyz��pqvϕμΣ�¡í�P��t�½���⌠pC

v u�÷�vϕμΣ��÷�½���⌠pC

u��kCΣ�UCS�G

v uyz��pqvϕμΣ�¡í�P��t�½���⌠pC

v u�÷�vϕμΣ��÷�½���⌠pC

v u�¼KnvϕμΣ� Durbin-Watson �½���⌠pC

v uY�vϕμΣ�Y� B �½���⌠pPπ���wC

v u�÷Y�vϕμΣ��÷�½���⌠pC

v u�t�pqvϕμΣ�¡í�P��t�½���⌠pC

���kCΣ�UCS�G

v u��⌠p�vϕμΣ�Y� B �½���⌠pPπ���wC

�O�RCΣ�UCS�G
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v u��σ¼�Oτ�Y�vϕμΣ����Y��½���⌠pC

v uσ¼�Oτ�Y�vϕμΣ�����Y��½���⌠pC

v u��τ�Y�vϕμΣ�Y��½���⌠pC

iÑ�pq∩�

GLM h��CΣ�UCS�G

v u��⌠p�vϕμΣ�Y� B �½���⌠pPπ���wC

u�VX�¼CΣ�UCS�G

v uTw�G⌠pvϕμΣ�⌠p��½���⌠pPπ���wC

v u⌠p@�º���vϕμΣ�⌠p��½���⌠pPπ���wC

º�u��¼CΣ�UCS�G

v u��⌠p�vϕμΣ�Y� B �½���⌠pPπ���wC

Cox �kCΣ�UCS�G

v ubΦ{íñ���vϕμΣ�Y� B �½���⌠pPπ���wC

jk∩�

G��N��kCΣ�UCS�G

v ubΦ{íñ���vϕμΣ�Y� B �½���⌠pPπ���wC

h�í�N�jkCΣ�UCS�G

v u��⌠p�vϕμΣ�Y� B �½���⌠pPπ���wC

BOOTSTRAP ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v ⌡μ�tP≈s½���Γ� (SAMPLING 
ⁿO)

p��π�ykΩTA��\mⁿOyk��ΓUnC
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�ΩTYw∩ IBM bⁿΩ�ú�ºú�PA��}oCIBM iα�HΣLyÑú��Ω�C²OAziα�

nπ��yÑ�ú��ú���A	αs��ú�C

IBM iα
�bΣLΩaú�b�σ≤ñQ�	�ú�BA��\αC�÷�eb Qa�i����ú�PA

��÷ΩTA�ózϕa� IBM A�NϕC∩≤ IBM ú�B{í�A��⌠≤��A��
úOn»z�t

�uα�� IBM ú�B{í�A�C⌠≤\α�ÑB�I� IBM 	z]úv�ú�B{í�A��i��C

²OA�⌠�T{⌠≤D IBM ú�B{í�A���@ºd⌠������ßC

IBM iα�@�	�MQ�MQ��ñ���]t�σ≤�yz��eC�σ≤�ú�
úϕ��Pz∩≤o

�MQ�vQCziHN����vd	H�G

IBM Director of Licensing

IBM Corporation

North Castle Drive, MD-NC119

Armonk, NY 10504-1785

US

∩≤P���� (DBCS) ΩT�÷��vd	A�PQΩ� IBM 	z]úí	p�A�Nd	lH�G

Intellectual Property Licensing

Legal and Intellectual Property Law

IBM Japan Ltd.

19-21, Nihonbashi-Hakozakicho, Chuo-ku

Tokyo 103-8510, Japan

International Business Machines Corporation u�u{pvú��X��Aúú�⌠≤���q�ºO�AΣñ

]ABú¡≤úIvBi����Sw��ºA���⌠tO�C��a�ú�\Swμ÷ñ���q��O

Tn�A]�A�n��\∩zúA�C

�ΩT�eiα]t	Nó��	�LΩ��C�BΩT�w��≤Ao��≤N��Js��n�ñCIBM i

α�H�∩�M / ��≤�n�ñ�z�ú�M / �{íAñútμq�C

�ΩTñ⌠≤∩D IBM ⌠��
z����AIBM ∩�⌠�
úú�⌠≤O�C�u⌠�v��e
D� IBM

ú��í��eA���u⌠�v�
μ�ß
IC

IBM iα�H⌠≤Σ{�Aϕ�Φí���
Gzú��⌠≤ΩTAL�∩ztdC

N²w∩F¿HU���	��{í�÷ΩTº{íQ�vHG(i) bW
�
�{íPΣL{í (]A�{í)

ºíμ½ΩT� (ii) @�wμ½�ΩTA�p�G

IBM Director of Licensing

IBM Corporation

North Castle Drive, MD-NC119

Armonk, NY 10504-1785

US

bAϕ°�P°≤ºUA]AY�ípU (ΣIO�)A�i����ΩTC
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b�σ≤ñyz��v{í�ΣA�º���v≈��� IBM bP�Φ�qº IBM �ßX�BIBM Ω�{

í�vX��⌠≤�Ñ�OX�ñú�C

�σ≤ñ����αΩ���ßd���
zº��CSwtm�@�°≤U�Ω��α�GiαúPC

�σ≤�ú�ºD IBM ú�ΩTA�
ú�����A�ΣoG�n��ΣL�}�DCIBM 
���Lo

�ú�A]LkT{o�D IBM ú��⌡μ�αB�e��⌠≤∩ú��ΣLDiO���L�C�÷D IBM

ú��\α�D�
�ó	�ú����C

÷≤ IBM ��Φw�N����n��Nϕ�����Ao�Ww�tμq�Y�≤�MPC

�ΩT]t�≤Θ�°�B@�Ω�M°ϕd�C�F¿iαú��πí�Ad�ñ]tFHWB�qW�B

�PW�Mú�W�Co�W���ΩcApPΩ�H��°�ºW���pPA���XC

�@v�vG

�ΩTt��lyÑºd���{íA�Hí�U@�¡xñº{í]p	NCQ�ßiH�FπoB��B

PΓ�
¼�Xd���{í�A��@�¡xº��{í�����{íAH⌠≤�í�sB�∩�
¼o

�d�{íAú�V IBM IOCo�d�
�b��ípU�π��CG IBM úO��q�O�o���{

íºia�BA���\αCo�{íd�Hu{¼vú�ABL⌠≤O�CIBM ∩]��o�{íd��ú

	�⌠≤l	ºútdC

o�d�{í�⌠≤l	¿G�C≈���⌠≤í�Aú����UCΦí�J�@vn�G

©] Q�ß�qW��]���C�{íºYzí�Yl	
 IBM �q�d�{íC

© Copyright IBM Corp. _ΘJ@�HW��_CAll rights reserved.
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IBMBIBM �x� ibm.com O International Business Machines Corp. b@�\h����U�����U�

�CΣLú��A�W�iαO IBM �ΣL�q���CIBM ����sMμib Web � ″Copyright and

trademark information″ ñΣ	A⌠}� www.ibm.com/legal/copytrade.shtmlC

AdobeBAdobe �xBPostScript H� PostScript �x� Adobe Systems Incorporated ≤ⁿΩM / �ΣLΩa

��U�����C

IntelBIntel �xBIntel InsideBIntel Inside �xBIntel CentrinoBIntel Centrino �xBCeleronBIntel XeonBIntel

SpeedStepBItanium M Pentium � Intel Corporation �Σ��q≤ⁿΩMΣLΩa�����U��C

Linux � Linus Torvalds ≤ⁿΩM / �ΣLΩa��U��C

MicrosoftBWindowsBWindows NT M Windows �x� Microsoft Corporation ≤ⁿΩM / �ΣLΩa���C

UNIX � The Open Group ≤ⁿΩMΣLΩa��U��C

Java M��H Java �≥ª�����xO Oracle �]��Σl�q�����U��C
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