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� 1 � iÑ�pq��

uiÑ�pqv∩��ú	�{��ú	±zL Statistics Base ∩��oº∩�≤h�iÑ�¼∩�C

v uGLM h�qv���
uGLM μ�qv�ú	�@δu��¼AH�\h½]��Ci@B���

]GLM ½��q�i�\h½]���½��qC

v u�º¿≈�RvO@�SwuπAiN]��ñ��º����TwPH≈¿≈C

v uu�VX�¼v���@δu��¼AH�Ω�α≈i��÷MD���º�C]�AVXu��¼ú�

α≈u���Ω�¡í���íA�α���º�M@�º���íC

v uº�u��¼ (GZLM)v�±e�t���A�]A	B�nD]��zLα½�s�τ�APw���

eu��÷Cusq⌠pΦ{í (GEE)v��� GZLMAH�\½��qC

v u@δ∩�u��Rvi²ztAμe����Ω���íA	u�í∩�∩�u��Rvi≤Uzb�

ííiμ∩�C

v u∩�¿�±∩�u��Rvi²ztA∩�u��¼AH�≤�R�O]��P@�h��Ow���

í�÷YC

v sí�RizLu�Rϕv[H��Ai�≤�τ�í∩�≤����t (iαOzL]���h�)F

uKaplan-Meier sí�RvAi�≤�τ�í∩�≤����t (iαOzL]���h��O��h��

�h�ú��O�R)FH�uCox jkvAi��ⁿw@�q��AN�í�í��ⁿw�≤C
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� 2 � GLM h�q�R

uGLM h�qv{����@�h�]����@�qA∩h½]��iμjk�RM�º��RC]���

�N�s[H��CziHzLo�@δu��¼{�A�wΩL�]Co��]O÷≤]���∩]��

�@P�t�U�¡í��y¿�vTCz]iHπs]�ºí�μ¼@�AH�W�]����C��Az

�iHπs@�q���AH�@�qP]�ºí�μ¼@�Cbjk�RñA��� (w���) �Qⁿw¿

@�qC

z]iH�w¡��ú¡���íC��¡��íANO�íñ�C�xsμ�tº[ε����PCbh�

q�¼ñA¡ΦM≥�íñ�����÷A	B�t¡ΦM�x}�íA�úOzbμ�q�Rñ�����

q�íCo�x}�� SSCP]μe�n¡ΦM�x}CpGzⁿw�]��úε@���Ah�ú	h�q�

º��R]o��R�� Pillai’s TraceBWilks’ Lambda (λ) �BHotelling’s Trace �π� F ±ⁿ��pq�

Roy’s �j��w°≤�AH�C�]���μ�q�º��RCúF�w�]º�AuGLM h�qv]iH

�⌠p��C

ziH��ú�t�í∩±�wⁿ��í]���]C��Aϕzo{� F �w�GOπ���ßANi

H��ß�w�⌠ⁿw¡í�ºí�tºCΣ�¡í�⌠p��ΓX�í	xsμ�w�¡í�A	o�¡

í��σ�� (μ¼@��) ²ziH��PaH�°�ΦíA�Xí��÷YCPost hoc h½±��w��

O��C�]��C

ziHN�tBw��BCook’s Z≈Bb��ϕ¿s���AsJΩ��ñAHKτ��]Cz�iH���

t SSCP x}]ªO�t�μe�n¡ΦMx}�B�t@�qx}]ªO�t SSCP x}úH�t�
��A

H��t�÷�x}]ªO�t@�qx}�����í�C

ϕziμ[v�p¡Φk (WLS) �R�AiHzL[v�p¡Φkºv�ⁿw��A�[εⁿwúP�[v

�AHK���q�úPδT�ºú¼C

d�C Ya�ªsy�Q�q�ªñ�T�S�G@��B�A�úz��C��πs�τΓ�úX¿�vM

Γ�úP�K[½AA
Hμe�XCMßAbC@��XípUA�qªñ�T���Csy�o{AúX

¿�v�K[½�q�ú�π���GA²oΓ�]��μ¼@��úπ�C

ΦkC ziH���¼ IB�¼ IIB�¼ III M�¼ IV ¡ΦM�⌠h��]Cw]���¼ IIIC

�pqC Post hoc Z�wMh½±�G�pπ�tºBBonferroniBSidakBSchefféBRyan-Einot-Gabriel-

Welsch h½ FBRyan-Einot-Gabriel-Welsch h½ZBStudent-Newman-KeulsBTukey �	Ωπ��tºBTukey’s

bBDuncanBHochberg’s GT2BGabrielBWaller Duncan t �wBDunnett]μΣM�Σ�BTamhane’s T2BDunnett’s

T3BGames-Howell M Dunnett’s CCí��pqG[ε¡í�B��tM��xsμñ��]���p�B

Levene �º�PΦ��wB]���@�º�x}PΦ�� Box’s M �wM Bartlett’s y��wC

��C ]A≈�∩h�º��B�t�Bσ�� (μ¼@�)C

GLM h�qΩ��q

Ω�C ]���
O����C]�O�O��Ai�����OrΩ�C	@�qOP]���÷�wq�

�C
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�]C ∩≤]��	ÑAΩ��
O�h�q�A�sΘ�VqH≈��F	Bb�sΘñA��xsμ�

�º�-@�º�x}�
úO@��C÷MΩ��
O∩��A²�º��Rúⁿ�≈�A��vTCYn

τ��]AziH���º�PΦ��w (]A Box’s M) M≈�∩h�º��Cz]iH�τ�tM�t�C

�÷{�C biμ�º��RºeA�²��u��v{��dΩ�C∩μ@]��	ÑA���uGLM μ

�qvC²OpGz�búPípUB∩C�ⁿ���q�P�]����A���uGLM ½��qv{�C

Yn�o GLM h�qϕμ

1. b\αϕWA∩�G

�R > @δu��¼ > h��...

2. ∩��@�]��C

ziHⁿwuTw]�vBu@�qvMu[v�p¡Φkºv�vC

GLM h�q�¼

ⁿw�íC �]��¼]A��]�D��B��@��D��AH���]�∩]�μ¼@�C
�ío

ú]t@�q�μ¼@�CYnuⁿwμ¼@�l�A�ⁿwúP@�qº]��μ¼@�A�∩�u�

qvC²Oz��ⁿX���Q±J�¼���C

]�P@�qC ]�P@�qí�CXC

�íC �í�°z�Ω�	e	wCb∩�u�qvºßAzNiH∩�²�RºD��Mμ¼@�C

¡ΦMC pΓ¡ΦMºΦkC∩≤út≥���¡��ú¡��í	ÑA�¼ III ¡ΦMkO����ΦkC

�íñ]AIZC �íñq��]AIZA²OpG�]Ω��∩L	I��ANiHNIZ�úb�C

�m��

∩�∩�]�M@�q	ÑG

¼�C ����∩w����¬Ñμ¼@��C��w]�C

D��C �C��∩���A��D����C

���VC ��∩���A����iα��Vμ¼@�C

��TVC ��∩���A����iα�T]�μ¼@�C

���VC ��∩���A����iα��Vμ¼@�C

��¡VC ��∩���A����iα�¡Vμ¼@�C

¡ΦM

∩≤���íAziH∩�@�¡ΦMCΣñA�¼ III ����A]Ow]�C

�¼ 1Co�Φk]��¡ΦMΦk�Ñhí��C�íñ�C@�úuαw∩ª�e@�[H�πC�¼ I ¡

ΦM��≤UCí�G

v b¡�� ANOVA �íñA⌠≤D��ú�b⌠≤�@Ñμ¼@���ºeⁿwA	⌠≤�@Ñμ¼@��

�ú�b⌠≤�GÑμ¼@���ºeⁿwAMß����C
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v bh�íjk�¼ñAz��bⁿw�¬Ñ�ºeA²ⁿw�CÑ�C

v b��¼�íñA�@�ⁿw����Mb�G�ⁿw���A�G�ⁿw����Mb�T�A���

�C]o��¼�íuαzLykⁿw�C

�¼ IIC�Φk�pΓ�¼ñw∩��ΣLuAϕv�G�π��G¡ΦMCAϕ�GO∩�≤���G�Y
��GAΣñú]tn�d��GC�¼ II ¡ΦMΦkq��≤G

v ¡� ANOVA �¼C

v ⌠≤uπ�D]��G��¼C

v ⌠≤�k�¼C

v ��¼]pC]��¼�íiHzL��ykⁿwC�

�¼ IIIC w]�Co�Φk�pΓ]pñY��G�¡ΦM@�¡ΦMAww∩ú]t
�G�⌠≤ΣL�G

iμ�πABP]t
�G�⌠≤�G]pG�����μC�¼ III ¡ΦM�DnuIb≤Gun⌠p�@

δ�íO�ú�Aª
bxsμ��Φ�NOú��C�H@δ{�Ao�¡ΦM�¼∩≤S�≥�xsμ�

ú¡��í	ÑAO�ϕn��CbS�≥�xsμ�]�]pñAo�ΦkÑ≤OuYates [v¡ΦMv��

NC�¼ III ¡ΦMΦkq��≤G

v �¼ I M�¼ II ñCX�⌠≤�¼C

v ⌠≤S��xsμ�¡�]�ú¡���íC

�¼ IVC �Φk]pH�≤≥�Ω�μ�¼pCw∩]pñ�⌠≤�G FApG F �]tb⌠≤ΣL�GñA

h�¼ IV = �¼ III = �¼ IICϕ F ]tbΣL�Gñ�A�¼ IV �Nb F ñ��ºíiμ�∩��¡

�G��≤¬h���GC�¼ IV ¡ΦMΦkq��≤G

v �¼ I M�¼ II ñCX�⌠≤�¼C

v π��Ω�μ�⌠≤¡��¼�ú¡��¼C

GLM h�q±∩

ziH�∩±�wY���U�h�ºíAO�sbπ��tºCziH��íñ�C�]�úⁿw∩±C

∩±Nϕ���u��XC

�]�wOHΩL�] LBM = 0 ���A�B L O∩±Y�x}AM Oμ�x}]Σ��P]��q�

Ñ�A	 B O��VqCⁿwF∩±ºßAY��� L x}A�oμ≥�X∩±�]�¼�∩�C�l�μ
�Q�πAúMLk⌠p L x}C

úF�� F �pqM Bonferroni ¼p�Hα�í]H��]��í±∩tº� Student’s t �t�≥ª��μ

�q�wº�A]ú	h�q�w]o��w�� Pillai’s TraceBWilks’ Lambda (λ) �BHotelling’s Trace M

Roy’s �j��w°≤�C

i	z���∩±]A≈tB�μBt�BHelmertB½�Mh�íC∩≤≈tM�μ∩±	ÑAziH∩�

O�²���O�¿�@� (��ß@�) �OC

∩±�¼

≈tC ±�C�h��¡í� (úF���O) ≥��h��¡í� (�¡í)C]�h�iH⌠≤@�Φí�

CC

�μC ±�C�h��¡í�Pⁿwh��¡í�Co�∩±b�	ε���ϕ��CziH∩��@���

ß@��Oϕ@��C
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tºC ±�C�h��¡í�]úF�@��P²eh��¡í�C]o�∩±�����«	÷S

(Helmert) ∩±�C

HelmertC ±�C�]�h��¡í� (úF�ß@�) PHßh��¡í�C

½�C ±�C�h��¡í�]úF�ß@��PHßh��¡í�C

h�íC ±�u���BG���BT���A����C�@�
�]t���O�u���F�G�
�

]tG���F����Co�∩±��⌠ph�í�	C

GLM h�qσ��

b±��íñ�Σ�¡í��Aσ�� (μ¼@��) D���Cσ��Ou��AΣW�C�Iϕ�Y�]�

h�W]���⌠pΣ�¡í�C�G�]��h�i�≤ú��Ou°C�T�]�ñ�C�h�i�≤�

��O��C��]�íi	����Ciw∩C�]����σ��C

@�]��σ���π�O�n≤h�W[�ε�⌠pΣ�¡í�C∩≤Γ�HW�]�A¡μuϕ�]�í

S�⌠≤μ¼@�Aoϕ�ziH��dY�]��h�CD¡μuϕ�μ¼@�C

b�
∩�⌠¡b�]�� (∩��) �OuP�O�ⁿw��ºßA��N
��sWu��vMμñC

GLM h�q Post Hoc ±�

Post Hoc h½±��wC @�zP�¡í�ºí�Ts�tººßApost hoc Z�wM¿∩h½±�Ki

HMw��O��¡í�ú@�C±������π��iμC�ß�w��O��C�]��C

Bonferroni P��≤�	Ωπ��tº (Tukey HSD) �w��≤h½±��wCBonferroni �w (H Stu-

dent’s t �pq���) ��πú�h½±�º]��[επ��h�CSidak’s t �w]��ππ��h�A

�ú	� Bonferroni �w≤Y���¡C��≤��Ωπ��tº (Tukey HSD) �w������Z�p

qAiμs�í���¿∩±�A�NΩτ�t±]w���¿∩±��X��tvC�wjq�¿∩¡í

��A��≤�	Ωπ��tº (Tukey HSD) �w�� Bonferroni �w�\α≤jjC∩≤�q�t∩	ÑA

Bonferroni �\α��jjC

Hochberg’s GT2�ⁿ≤��≤�	Ωπ��tº (Tukey HSD) �wA²O��� Studentized �j��C@

δíATukey’s �\α��jjCGabriel’s ¿∩±��w]��� Studentized �j��A	Bbxsμj

pú�Ñ�AΣ\αq�� Hochberg’s GT2 �jjCϕxsμjp��ϕj�úP�AQ� (Gabriel) �wi

α���ju�C

Dunnett’s ¿∩h½±��w���μ@	ε¡í�±�@�BzC�ß@��OOw]�	ε�OCϕM

z]iH∩��@��OCz]iH∩��Σ�μΣ�wCYn�w]�º⌠Nh� (	ε�Oú�) W�¡í

� 1. D¡μ� (¬
) P¡μ� (k
)
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�úÑ≤	ε�OW�¡í�Ai���Σ�wCYn�w]�º⌠Nh�W�¡í�p≤	ε�OW�¡í

�Ai∩�u< �εvCP��AYn�w]�º⌠Nh�W�¡í�O�j≤	ε�O�¡í�A]i∩�

u> �εvC

RyanBEinotBGabriel � Welsch (R-E-G-W) oiXΓ�h½��Z�wCh½��{��²�w��¡í

�O��ÑCY��¡í��D�ÑAh�w∩�Ñ��w¡í��l�CR-E-G-W F OH F �w���A

	 R-E-G-W Q OH���Z���Co��w��≡	≤ (Duncan) h½Z�wM Student-Newman-

Keuls]τ�h½��{���\α≤�jjA²Oú��zw∩xsμjpú�Ñ�íp��L
C

ϕ�º�ú�Ñ�Ai�� Tamhane’s T2]H t �w����Os¿∩±��w�B�� (Dunnett) T3 �

w]H����j������¿∩±��w�BGames-Howell ¿∩±��w]��O�íúδ���

Dunnett’s C ]H���Z����¿∩±��w�C

≡�≤ (Duncan) h½�Z�wBStudent-Newman-Keuls (S-N-K) � Tukey’s b í�Z�wAi�C�O
¡í��Ñ�A�pΓZ�Co��w���Wvú��²eQ���w@�WcC

Waller-Duncan t �w��� Bayesian ΦkCϕ��jpú�Ñ�Ao�Z��w��jp��M¡í�C

Scheffé �wºπ��h��]p��O�\��n�wºs�¡í����iαu��XA	úuO�S�
ñi��¿∩±�C�GO Scheffé �wq�±ΣL�w≤αOsAoϕ�π���n≤j¡í�ítºC

�j�π�tº (LSD) ¿∩h½±��w�ϕ≤��¿∩s�í�h½�O t �wC��w��IOú��

��πh½±��[επ��h�C

π���wC �w∩ LSDBSidakBBonferroniBGames-HowellBTamhane’s T2 P T3BDunnett’s C ��	

(Dunnett) T3 �wú	¿∩±�C�w∩ S-N-KBTukey’s bBDuncanBR-E-G-W FBR-E-G-W Q � Waller ú

	Z�w�PΦ�l�CTukey �	Ωπ��tº�wBHochberg’s GT2BGabriel �w� Scheffé �wP�

�h½±��wPZ�wC

GLM xs

ziHΓ
�íB�tM�÷q��w�X��s¿uΩ�sΦ�vñ�s��Co���iH��τΩ

���]CYnΓ��s�H	O� IBM® SPSS® Statistics @�Ñq��AN��xs�e�Ω��C

w��C �í�C�[ε��w�X���C

v ����C�¼�w������C

v [vC�����[vw��C²e∩�F WLS ���i��C

v ����C⌠p]��¡í����tAªO�P�����P���[ε�	iμ�⌠pC

E�C ��qiHΣX]t���º��X��[ε�A��iα∩�í�½jvT�[ε�C

v Cook Z≈CbqjkY�pΓñ�úSw[ε��A��[ε��t�≤{��q�CY Cook D �jA

hϕ�qjk�pqpΓñ�úY�[ε��y¿Y�o�½j�≤C

v b��C�mñ�b��C�¼AX�ñC�[ε���∩vTC

�tC ������tO]��≥�¼w���εßAú�X�Ω��Cz]iH������tB

Studentized �tMwRú�tCpGw∩� WLS ��Ahi��[v�D����tC

v ����C[ε�P�¼�w���ºí�tºC

v [vC����[v�tC²e∩�F WLS ���i��C

v ���C�túHΣ��t�⌠p�C����t]]�� Pearson �t��¡í�� 0A��t� 1C

� 2 � GLM h�q�R 7



v ���C�t�������¡í�����ñC@�[ε���ºZ≈AúHHΣ[ε��¼��º��

t�⌠p�C

v wRúCqjkY�pΓñ�ú[ε��A
[ε���tCªO����Pw�πw��ºí�tºC

Y��pqC N�íñ��⌠p��º�/@�º�x}gJ�eÑq@�ñ�sΩ����í IBM SPSS Sta-

tistics Ω��C∩≤C�]��	ÑAΩ��ñ��@C��⌠p�B@C t �pq�π��� (≥��⌠p

��∩�)A�@C�t�
�C∩≤h�q�¼	ÑAC�]��ú��ⁿ�CCziHbΣL�n¬�x

}��{�ñ��o�x}�C

GLM h�q∩�

zqo�∩��ñ�o∩����pqC�pqO��Tw����íΓX�C

Σ�¡í�⌠pC ∩�]�Mμ¼@�AHK⌠pxsμñ�s�Σ�¡í�Co�¡í����@�q�π

(pG���)Cu�ϕzwgⁿwF�q�¼ßA�α��μ¼@�C

v ±�D��C ªú	�íñA��D���Σ�¡í�⌠pºíA⌠≤����¿∩±� (o�\αA�

≤ⁿ��íMⁿ��	]�)Cu�buπ�¡í�vMμ∩�FD��ºßA�α��o�∩�C

v Hα�í�πC ziH∩��pπ�tº (LSD)BBonferroni k� Sidak �π (∩Hα�íMπ��	Ñ)C

u�b∩�Fu±�D��vºßA�α��o�∩�C

π�CpG∩�uyz��pqvAN�ú�[ε¡í�B��tM��xsμñC�]�����C�G�

jp⌠p��ú	�����M����⌠p���J≡ (Eta) ¡Φ�CJ≡ (Eta) ¡Φ�pq�í�ik]

≤Y�]�º��º�±�Cϕ�N�]O��[ε�]w�ApG∩�u[ε��wαOvANiH�o�

w¡�CpG∩�u��⌠p�vANHú���⌠p�B���B t �wBHα�íM[ε�U�wαOC


∩�iHπ��]M�t SSCP x}H��t SSCP x}A[W�t@�º�x}� Bartlett’s y��wC

PΦ��w�bⁿ��í]����h��Xºí]uw∩ⁿ��í]��Aú�C�]����º�PΦ�

Levene �w C��APΦ��w�]Aⁿ��í]����h��XºíB��]���@�º�x}PΦ

� Box’s M �wCp��d÷≤Ω���]Ahu≈�∩h�º��vM�t�∩���ϕ��CpGS�]

�Ao�∩��Q��C∩�u�t�viú�U]���[ε�∩w��∩����t���Co���∩

≤πs�º��Pº���]�U�jCpG∩�uA���wvANiH�d�íO�wgAϕaí�X]

��P���ºí�÷YC@δi⌠τ�²ziH��@δi⌠p�τ�A��X�q��]�wC∩±Y�

x}ñ�C@CAúO@δi⌠pτ��u��XC

π��h�C z]\Q�π�ß�wñ����π��h�A���H��Hα�í�HαÑ�C�ⁿw��

]��pΓ[ε��wαOCϕzⁿwπ��h��AHα�í�÷ph�N�π�b∩��ñC

GLM RO�ΣL\α

o�\αA�≤μ�qBh�q�½��q�RCⁿOykyÑ]iH²zG

v b]pñⁿw�¼�� (�� DESIGN �ⁿO)C

v ⁿw���wA�O�� (��) �u��X (�� TEST �ⁿO)C

v ⁿwh½∩±]�� CONTRAST �ⁿO�C

v ]t���wq�≥��]�� MISSING �ⁿO�C

v ⁿw EPS °≤]�� CRITERIA �ⁿO�C

v ���q L x}BM x}B� K x} (�� LMATRIXBMMATRIX � KMATRIX �ⁿO)C

v �≈t��μ∩±ⁿwΣñí���O (�� CONTRAST �ⁿO)C

v ⁿwh�í∩±�x} (�� CONTRAST �ⁿO)C
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v ⁿw post hoc ±���t� (�� POSTHOC �ⁿO)C

v �]�Mμñ�⌠≤]��]�í�μ¼@�pΓΣ�¡í�⌠p (�� EMMEANS �ⁿO)C

v ⁿw�s���W� (�� SAVE �ⁿO)C

v ���÷�x}Ω�� (�� OUTFILE �ⁿO)C

v ��x}Ω��AΣ	t��ⁿ��í ANOVA Knϕº�pq (�� OUTFILE �ⁿO)C

v N]px}sJs�Ω�� (�� OUTFILE �ⁿO)C

p��π�ykΩTA��\mⁿOyk��ΓUnC

� 2 � GLM h�q�R 9
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� 3 � GLM ½��q

ϕC�ⁿ���[ε�
ⁿP@��qnX�ºßAzNiH�uGLM ½��qv{�iμ�º��RCpG

zwgⁿwFⁿ��í]�Aho�]��N�s�¿���OCziH�o�@δu��¼{�A�w÷

≤ⁿ��í]���AH�ⁿ��	]����ΩL�]Cz]iHπs]�ºí�μ¼@�AH�W�]�

���C≤iHπs��@�q���AH�@�q≥ⁿ��í]��μ¼@�C

b�½h�q½��q]pñA]��iH�q]h�����ⁿ��	]��h�h�C�pAziHbT

qúP�í	A����ⁿ���
iMIlC

uGLM ½��qv{�iH∩½��qΩ�iμμ�qMh�q�RCz]iH�w¡��ú¡���íC�

�¡��íANO�íñ�C�xsμ�tº[ε����PCbh�q�¼ñA¡ΦM≥�íñ�����

÷A	B�t¡ΦM�x}�íA�úOzbμ�q�Rñ�����q�íCo�x}�� SSCP]μe�n

¡ΦM�x}CúF��w�]º�AuGLM ½��qv�iH�⌠p��C

ziH��ú�t�í∩±�wⁿ��í]���]C��Aϕzo{� F �w�GOπ���ßANi

H��ß�w�⌠ⁿw¡í�ºí�tºCΣ�¡í�⌠p��ΓX�í	xsμ�w�¡í�A	o�¡

í��σ�� (μ¼@��) ²ziH��PaH�°�ΦíA�Xí��÷YC

ziHN�tBw��BCook’s Z≈Bb��ϕ¿s���AsJΩ��ñAHKτ��]Cz�iH���

t SSCP x}]ªO�t�μe�n¡ΦMx}�B�t@�qx}]ªO�t SSCP x}úH�t�
��A

H��t�÷�x}]ªO�t@�qx}�����í�C

ϕziμ[v�p¡Φk (WLS) �R�AiHzL[v�p¡Φkºv�ⁿw��A�[εⁿwúP�[v

�AHK���q�úPδT�ºú¼C

d�C ��QG���bJ{Ñ��τñ���AΓL
�¿¬J{��CJ{�Co�J{Ñ���ⁿ��

í]�A]�ªiH���ⁿ��CC�����b��L{ñiμ���τA	BC��τ��úQO²

búP����Cⁿ��	]� (�τ) hOwq¿���τñ���h�C��πso{�τ�GOπ��A

²OJ{≥�τºí�÷Yhúππ��C

ΦkC ziH���¼ IB�¼ IIB�¼ III M�¼ IV ¡ΦM�⌠h��]Cw]���¼ IIIC

�pqC P o s t h o c Z�wMh½±�]A�≤ⁿ��í]��G�pπ�tºB

BonferroniBSidakBSchefféBRyan-Einot-Gabriel-Welsch h½ FBRyan-Einot-Gabriel-Welsch h½ZBStudent-

Newman-KeulsBTukey �	Ωπ��tºBTukey’s bBDuncanBHochberg’s GT2BGabrielBWaller Duncan t

�wBDunnett]μΣM�Σ�BTamhane’s T2BDunnett’s TT3BGames-Howell M Dunnett’s CCí��pqG

[ε¡í�B��tM��xsμñ��]���p�BLevene �º�PΦ��wBBox’s M M Bartlett’s y

��wC

��C ]A≈�∩h�º��B�t�Bσ�� (μ¼@�)C

GLM ½��qΩ��q

Ω�C ]���
O����Cⁿ��í]��N���¿��W��ls�A�OkBkÑCo�]�O�

O�A�HiHO����OrΩ�Cⁿ��	]�ObuGLM ½��qwq]�v∩��ñwqC	@�q

OP]���÷�wq��C∩≤½��q�R	ÑA@�qbⁿ��	���C�h�ñ�
úO@��C
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∩ⁿ��	ÑAΩ���
t����O�@���Co���ñ�t�@���ANϕ�	C�½���

qCt�Aⁿ��	]�Ow∩Σh���≥½����Ñ��O	wqC�pA[v�q�iH�qúP�

ñ�oCpG�¿¡��qP�����Ahⁿ��	]�N�
Qⁿw¿π�¡�úPh�� dayC

∩≤h½ⁿ��	]�	ÑAC�ⁿ����q��Ñ≤C�]��h����nC�pApG�¿��BC

�T� (≤úP�í) ��AhC�ⁿ����q���NO 12Cⁿ��	]��
Qⁿw¿ day(4) M time

(3)C

�]C ziH�Γ�úP�Φíiμ½��q�RGμ�qMh�qC

μ�q@k (]������VX�¼k) �N]��ϕ¿∩ⁿ��	]�h����Cⁿ���q��
O�

��h�q�A�t���A	C�xsμñ��º�@�º�x} (
ⁿ��í����¿) �
O@��C

�p�W���]����º�/@�º�x}@X@��]C�pApG�º�/@�º�x}OΩ���A

NiHTwμ�q@kñ��º F �pqO���]Huynh M MandevilleA1979 ��C

Yn��o��]AiH�� Mauchly’s y��wAª�∩�μ�α½º]����º�/@�º�x}iμy

��wCMauchly’s �w���π�½��q�RCpG��±�pAo��w��ON��CCpG��±�

jAY�I≈�G�vT�pA�w�Giα�O�π�CpG�w�π���¬ANϕy��]¿�CpG

π���pA	B��ⁿGHFy��]��A�FT{μ�q F �pqAziH�π�lM���


�CziHzLuGLM ½��qv{���oT��πß�⌠p�]Ssε(Epsilon)�Co��lM���

�ú���Hε(Epsilon)A	Bz���s��
�½s�⌠ F ±�π��C

h�q@k�Nⁿ����q�°�h�q�A�t����A	�º�@�º�x}bU�xsμñ (
ⁿ�

�í����¿) O@��CYn�wC�xsμñ��º�U�º�x}O�@�A��� Box’s M �wC

�÷{�C biμ�º��RºeA�²��u��v{��dΩ�CpG��C�ⁿ���½��qA�

��uGLM μ�qv�uGLM h�qvCpGC�ⁿ��u�Γ�q� (�p�weM�wßq�)A	BS

�ⁿ��í]���A���u¿∩�� T �wv{�C

Yn�o GLM ½��q

1. b\αϕWA∩�G

�R > @δu��¼ > ½��q...

2. ΘJⁿ��	]�W��Σh���C

3. ÷@UusWvC

4. ½�C�ⁿ��	]�C

Ynwqu�½h�q½��q]pv�q�]�A�G

5. ΘJq��C

6. ÷@UusWvC

bwq��]�Mq�ºßG

7. ÷@UuwqvC

8. ∩�]��Ao�]��≥MμWC�ⁿ��	]�]�∩���q���X�∩�C

Yn�≤����mA���WUΦVΣC

Yn�∩ⁿ��	]�Azú�÷¼D∩��Aun½s}�uGLM ½��qwq]�v∩��YiCziH

HNⁿwⁿ��í]�M@�qC
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GLM ½��qwq]�

uGLM ½��qv��R�÷]���Co����NϕP@����úPq�CziHQ��∩��wq@

��h�ⁿ��	]�AH	uGLM ½��qv��C�Nⁿwⁿ��	]�O�½n�CC@��ⁿwbº

e]��Ñ�C

Yn��u½��qvAz���Ta]wΩ�Cz��bo�∩��ñwqⁿ��	]�C��NAo�]

�úOΩ�ñ{����A	Ozbo��wqX�]�C

d�C Y�ε
πs�]¡�P�ñA��HC�P�ú��q@�Θ½CbΩ��ñAC�HΓO@�ⁿ�

��@�[ε�CL
C�P��Θ½ú��OO²b weight1Bweight2 ��AMß����CC�H��O

hO²bt@���C∩≤C�ⁿ��Q½��q�Θ½	ÑAziH�
wqⁿ��	]�A
H��Co

�]�iH�� weekAªQwq¿��¡�h�CbD∩��ñA�� weight1...weight5 ��O�ⁿw week

�¡�h�C��AziHNΩ��ñ���kk��� (gender) ⁿw¿ⁿ��í]�AHKπskBkº

í�tºC

q�C pGC�ú�wⁿ��@�HW�q�A�wqq�C�pAziH@P�ñAC��q��ⁿ���


iMIl±Co�q��ú�H���¼Asb≤Ω��ñA	Obo�wqCpG�í�tq�úε@

�A������í�u�½h�q½��q�¼vC

GLM ½��q�¼

ⁿw�íC �]��¼]A��]�D��B��@��D��AH���]�∩]�μ¼@�C
�ío

ú]t@�q�μ¼@�CYnuⁿwμ¼@�l�A�ⁿwúP@�qº]��μ¼@�A�∩�u�

qvC²Oz��ⁿX���Q±J�¼���C

ⁿ��íC ⁿ��í]�P@�qí�CXC

�íC �í�°z�Ω�	e	wCϕz∩�u�qvHßANiH∩��R²πsºⁿ��	��Mμ¼@

�A��ⁿ��í��Mμ¼@�C

¡ΦMC o�ΦkiHpΓⁿ��í�¼�¡ΦMC∩≤út≥���¡��ú¡�ⁿ��í�¼	ÑA�¼

III ¡ΦMkO����ΦkC

�m��

∩�∩�]�M@�q	ÑG

¼�C ����∩w����¬Ñμ¼@��C��w]�C

D��C �C��∩���A��D����C

���VC ��∩���A����iα��Vμ¼@�C

��TVC ��∩���A����iα�T]�μ¼@�C

���VC ��∩���A����iα��Vμ¼@�C

��¡VC ��∩���A����iα�¡Vμ¼@�C

¡ΦM

∩≤���íAziH∩�@�¡ΦMCΣñA�¼ III ����A]Ow]�C
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�¼ 1Co�Φk]��¡ΦMΦk�Ñhí��C�íñ�C@�úuαw∩ª�e@�[H�πC�¼ I ¡

ΦM��≤UCí�G

v b¡�� ANOVA �íñA⌠≤D��ú�b⌠≤�@Ñμ¼@���ºeⁿwA	⌠≤�@Ñμ¼@��

�ú�b⌠≤�GÑμ¼@���ºeⁿwAMß����C

v bh�íjk�¼ñAz��bⁿw�¬Ñ�ºeA²ⁿw�CÑ�C

v b��¼�íñA�@�ⁿw����Mb�G�ⁿw���A�G�ⁿw����Mb�T�A���

�C]o��¼�íuαzLykⁿw�C

�¼ IIC�Φk�pΓ�¼ñw∩��ΣLuAϕv�G�π��G¡ΦMCAϕ�GO∩�≤���G�Y
��GAΣñú]tn�d��GC�¼ II ¡ΦMΦkq��≤G

v ¡� ANOVA �¼C

v ⌠≤uπ�D]��G��¼C

v ⌠≤�k�¼C

v ��¼]pC]��¼�íiHzL��ykⁿwC�

�¼ IIIC w]�Co�Φk�pΓ]pñY��G�¡ΦM@�¡ΦMAww∩ú]t
�G�⌠≤ΣL�G

iμ�πABP]t
�G�⌠≤�G]pG�����μC�¼ III ¡ΦM�DnuIb≤Gun⌠p�@

δ�íO�ú�Aª
bxsμ��Φ�NOú��C�H@δ{�Ao�¡ΦM�¼∩≤S�≥�xsμ�

ú¡��í	ÑAO�ϕn��CbS�≥�xsμ�]�]pñAo�ΦkÑ≤OuYates [v¡ΦMv��

NC�¼ III ¡ΦMΦkq��≤G

v �¼ I M�¼ II ñCX�⌠≤�¼C

v ⌠≤S��xsμ�¡�]�ú¡���íC

�¼ IVC �Φk]pH�≤≥�Ω�μ�¼pCw∩]pñ�⌠≤�G FApG F �]tb⌠≤ΣL�GñA

h�¼ IV = �¼ III = �¼ IICϕ F ]tbΣL�Gñ�A�¼ IV �Nb F ñ��ºíiμ�∩��¡

�G��≤¬h���GC�¼ IV ¡ΦMΦkq��≤G

v �¼ I M�¼ II ñCX�⌠≤�¼C

v π��Ω�μ�⌠≤¡��¼�ú¡��¼C

GLM ½��q∩±

∩±O��wⁿ��í]�h�
�ºí�tºCziH��íñ�C�ⁿ��í]�ⁿw∩±C∩±Nϕ

���u��XC

�]�wO��ΩL�] LBM=0A�B L O∩±Y�x}AM O¡í�x}AΣ��P]��q�ÑA	B
O��VqCpGqu½��q∩�v∩��∩�uα½x}vA
⌡WN�π�o�α½x}C�pApG

���]��B��h��ⁿ��	]�Mh�í∩± (w]�Aϕ@ⁿ��	]�)Ah M x}NO (0.5 0.5

0.5 0.5)’CⁿwF∩±ºßAY��� L x}A�oμ≥�X∩±�ⁿ��í]�¼�∩�C�l�μ�Q�
πAúMLk⌠p L x}C

i	z���∩±]A≈tB�μBt�BHelmertB½�Mh�íC∩≤≈tM�μ∩±	ÑAziH∩�

O�²���O�¿�@� (��ß@�) �OC

���ⁿ��	]�∩�LH��∩±C
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∩±�¼

≈tC ±�C�h��¡í� (úF���O) ≥��h��¡í� (�¡í)C]�h�iH⌠≤@�Φí�

CC

�μC ±�C�h��¡í�Pⁿwh��¡í�Co�∩±b�	ε���ϕ��CziH∩��@���

ß@��Oϕ@��C

tºC ±�C�h��¡í�]úF�@��P²eh��¡í�C]o�∩±�����«	÷S

(Helmert) ∩±�C

HelmertC ±�C�]�h��¡í� (úF�ß@�) PHßh��¡í�C

½�C ±�C�h��¡í�]úF�ß@��PHßh��¡í�C

h�íC ±�u���BG���BT���A����C�@�
�]t���O�u���F�G�
�

]tG���F����Co�∩±��⌠ph�í�	C

GLM ½��qσ��

b±��íñ�Σ�¡í��Aσ�� (μ¼@��) D���Cσ��Ou��AΣW�C�Iϕ�Y�]�

h�W]���⌠pΣ�¡í�C�G�]��h�i�≤ú��Ou°C�T�]�ñ�C�h�i�≤�

��O��C��]�íi	����Ciw∩C�]����σ��Cⁿ��í]�Pⁿ��	]�íi�

≤σ��ñC

@�]��σ���π�O�n≤h�W[�ε�⌠pΣ�¡í�C∩≤Γ�HW�]�A¡μuϕ�]�í

S�⌠≤μ¼@�Aoϕ�ziH��dY�]��h�CD¡μuϕ�μ¼@�C

b�
∩�⌠¡b�]�� (∩��) �OuP�O�ⁿw��ºßA��N
��sWu��vMμñC

GLM ½��q Post Hoc ±�

Post Hoc h½±��wC @�zP�¡í�ºí�Ts�tººßApost hoc Z�wM¿∩h½±�Ki

HMw��O��¡í�ú@�C±������π��iμCpGS�ⁿ��í]�AhLk�����

wA	B�w∩≤ⁿ��	]�h��¡í⌡μ post hoc h½±��wC

Bonferroni P��≤�	Ωπ��tº (Tukey HSD) �w��≤h½±��wCBonferroni �w (H Stu-

dent’s t �pq���) ��πú�h½±�º]��[επ��h�CSidak’s t �w]��ππ��h�A

�ú	� Bonferroni �w≤Y���¡C��≤��Ωπ��tº (Tukey HSD) �w������Z�p

� 2. D¡μ� (¬
) P¡μ� (k
)
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qAiμs�í���¿∩±�A�NΩτ�t±]w���¿∩±��X��tvC�wjq�¿∩¡í

��A��≤�	Ωπ��tº (Tukey HSD) �w�� Bonferroni �w�\α≤jjC∩≤�q�t∩	ÑA

Bonferroni �\α��jjC

Hochberg’s GT2�ⁿ≤��≤�	Ωπ��tº (Tukey HSD) �wA²O��� Studentized �j��C@

δíATukey’s �\α��jjCGabriel’s ¿∩±��w]��� Studentized �j��A	Bbxsμj

pú�Ñ�AΣ\αq�� Hochberg’s GT2 �jjCϕxsμjp��ϕj�úP�AQ� (Gabriel) �wi

α���ju�C

Dunnett’s ¿∩h½±��w���μ@	ε¡í�±�@�BzC�ß@��OOw]�	ε�OCϕM

z]iH∩��@��OCz]iH∩��Σ�μΣ�wCYn�w]�º⌠Nh� (	ε�Oú�) W�¡í

�úÑ≤	ε�OW�¡í�Ai���Σ�wCYn�w]�º⌠Nh�W�¡í�p≤	ε�OW�¡í

�Ai∩�u< �εvCP��AYn�w]�º⌠Nh�W�¡í�O�j≤	ε�O�¡í�A]i∩�

u> �εvC

RyanBEinotBGabriel � Welsch (R-E-G-W) oiXΓ�h½��Z�wCh½��{��²�w��¡í

�O��ÑCY��¡í��D�ÑAh�w∩�Ñ��w¡í��l�CR-E-G-W F OH F �w���A

	 R-E-G-W Q OH���Z���Co��w��≡	≤ (Duncan) h½Z�wM Student-Newman-

Keuls]τ�h½��{���\α≤�jjA²Oú��zw∩xsμjpú�Ñ�íp��L
C

ϕ�º�ú�Ñ�Ai�� Tamhane’s T2]H t �w����Os¿∩±��w�B�� (Dunnett) T3 �

w]H����j������¿∩±��w�BGames-Howell ¿∩±��w]��O�íúδ���

Dunnett’s C ]H���Z����¿∩±��w�C

≡�≤ (Duncan) h½�Z�wBStudent-Newman-Keuls (S-N-K) � Tukey’s b í�Z�wAi�C�O
¡í��Ñ�A�pΓZ�Co��w���Wvú��²eQ���w@�WcC

Waller-Duncan t �w��� Bayesian ΦkCϕ��jpú�Ñ�Ao�Z��w��jp��M¡í�C

Scheffé �wºπ��h��]p��O�\��n�wºs�¡í����iαu��XA	úuO�S�
ñi��¿∩±�C�GO Scheffé �wq�±ΣL�w≤αOsAoϕ�π���n≤j¡í�ítºC

�j�π�tº (LSD) ¿∩h½±��w�ϕ≤��¿∩s�í�h½�O t �wC��w��IOú��

��πh½±��[επ��h�C

π���wC �w∩ LSDBSidakBBonferroniBGames-HowellBTamhane’s T2 P T3BDunnett’s C ��	

(Dunnett) T3 �wú	¿∩±�C�w∩ S-N-KBTukey’s bBDuncanBR-E-G-W FBR-E-G-W Q � Waller ú

	Z�w�PΦ�l�CTukey �	Ωπ��tº�wBHochberg’s GT2BGabriel �w� Scheffé �wP�

�h½±��wPZ�wC

GLM ½��qxs

ziHΓ
�íB�tM�÷q��w�X��s¿uΩ�sΦ�vñ�s��Co���iH��τΩ

���]CYnΓ��s�H	O� IBM SPSS Statistics @�Ñq��AN��xs�e�Ω��C

w��C �í�C�[ε��w�X���C

v ����C�¼�w������C

v ����C⌠p]��¡í����tAªO�P�����P���[ε�	iμ�⌠pC

E�C ��qiHΣX]t���º��X��[ε�A��iα∩�í�½jvT�[ε�Ci�q�]A

Cook’s Z≈M�mñ�b��C
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v Cook Z≈CbqjkY�pΓñ�úSw[ε��A��[ε��t�≤{��q�CY Cook D �jA

hϕ�qjk�pqpΓñ�úY�[ε��y¿Y�o�½j�≤C

v b��C�mñ�b��C�¼AX�ñC�[ε���∩vTC

�tC ������tO]��≥�¼w���εßAú�X�Ω��Cz]iH������tB

Studentized �tMwRú�tC

v ����C[ε�P�¼�w���ºí�tºC

v ���C�túHΣ��t�⌠p�C����t]]�� Pearson �t��¡í�� 0A��t� 1C

v ���C�t�������¡í�����ñC@�[ε���ºZ≈AúHHΣ[ε��¼��º��

t�⌠p�C

v wRúCqjkY�pΓñ�ú[ε��A
[ε���tCªO����Pw�πw��ºí�tºC

Y��pqC N��⌠p���º�/@�º�x}xs�Ω���Ω��ñC∩≤C�]��	ÑAΩ��ñ

��@C��⌠p�B@C t �pq�π��� (≥��⌠p��∩�)A�@C�t�
�C∩≤h�q�¼

	ÑAC�]��ú��ⁿ�CCziHbΣL�n¬�x}���{�ñ��o�x}Ω�CΩ��i	P

@Ñq@�ñºß≥�@���A²Oú�xs���AúDSObÑq@��⌠ºexsCΩ��W���

�X��RWWhC

GLM ½��q∩�

zqo�∩��ñ�o∩����pqC�pqO��Tw����íΓX�C

Σ�¡í�⌠pC ∩�]�Mμ¼@�AHK⌠pxsμñ�s�Σ�¡í�Co�¡í����@�q�π

(pG���)CziH∩�ⁿ��	Mⁿ��íΓ�]�C

v ±�D��C ªú	�íñA��D���Σ�¡í�⌠pºíA⌠≤����¿∩±� (o�\αA�

≤ⁿ��íMⁿ��	]�)Cu�buπ�¡í�vMμ∩�FD��ºßA�α��o�∩�C

v Hα�í�πC ziH∩��pπ�tº (LSD)BBonferroni k� Sidak �π (∩Hα�íMπ��	Ñ)C

u�b∩�Fu±�D��vºßA�α��o�∩�C

π�CpG∩�uyz��pqvAN�ú�[ε¡í�B��tM��xsμñC�]�����C�G�

jp⌠p��ú	�����M����⌠p���J≡ (Eta) ¡Φ�CJ≡ (Eta) ¡Φ�pq�í�ik]

≤Y�]�º��º�±�Cϕ�N�]O��[ε�]w�ApG∩�u[ε��wαOvANiH�o�

w¡�CpG∩�u��⌠p�vANHú���⌠p�B���B t �wBHα�íM[ε�U�wαOC


∩�iHπ��]M�t SSCP x}H��t SSCP x}A[W�t@�º�x}� Bartlett’s y��wC

PΦ��w�bⁿ��í]����h��Xºí]uw∩ⁿ��í]��Aú�C�]����º�PΦ�

Levene �w C��APΦ��w�]Aⁿ��í]����h��XºíB��]���@�º�x}PΦ

� Box’s M �wCp��d÷≤Ω���]Ahu≈�∩h�º��vM�t�∩���ϕ��CpGS�]

�Ao�∩��Q��C∩�u�t�viú�U]���[ε�∩w��∩����t���Co���∩

≤πs�º��Pº���]�U�jCpG∩�uA���wvANiH�d�íO�wgAϕaí�X]

��P���ºí�÷YC@δi⌠τ�²ziH��@δi⌠p�τ�A��X�q��]�wC∩±Y�

x}ñ�C@CAúO@δi⌠pτ��u��XC

π��h�C z]\Q�π�ß�wñ����π��h�A���H��Hα�í�HαÑ�C�ⁿw��

]��pΓ[ε��wαOCϕzⁿwπ��h��AHα�í�÷ph�N�π�b∩��ñC
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GLM RO�ΣL\α

o�\αA�≤μ�qBh�q�½��q�RCⁿOykyÑ]iH²zG

v b]pñⁿw�¼�� (�� DESIGN �ⁿO)C

v ⁿw���wA�O�� (��) �u��X (�� TEST �ⁿO)C

v ⁿwh½∩±]�� CONTRAST �ⁿO�C

v ]t���wq�≥��]�� MISSING �ⁿO�C

v ⁿw EPS °≤]�� CRITERIA �ⁿO�C

v �c�q� L x}B M x}� K x} (�� LMATRIXBMMATRIX M KMATRIX �ⁿO)C

v �≈t��μ∩±ⁿwΣñí���O (�� CONTRAST �ⁿO)C

v ⁿwh�í∩±�x} (�� CONTRAST �ⁿO)C

v ⁿw post hoc ±���t� (�� POSTHOC �ⁿO)C

v �]�Mμñ�⌠≤]��]�í�μ¼@�pΓΣ�¡í�⌠p (�� EMMEANS �ⁿO)C

v ⁿw�s���W� (�� SAVE �ⁿO)C

v ���÷�x}Ω�� (�� OUTFILE �ⁿO)C

v ��x}Ω��AΣ	t��ⁿ��í ANOVA Knϕº�pq (�� OUTFILE �ⁿO)C

v N]px}sJs�Ω�� (�� OUTFILE �ⁿO)C

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 4 � �º¿≈�R

ziHQ�VX���¼�u�º¿�v{�A⌠pC�H≈��∩]��º�º���mCo�{�SO

A�≤���Bμ�q½��qAMH≈�⌠]pº��VX�¼�RC�HAziHzLpΓu�º¿

≈vAMwJI
±b��A�α�C�º�C

���úP�Φki�w⌠�º�≤G�p��G�ú�w⌠� (MINQUE)B�º��R (ANOVA)B�j

ºⁿ� (ML) �ⁿ¡�jºⁿ� (REML)CΦkúPAWμ]Nú@�C

W�o��Φk�w]ΘJAú]A�º�¿�⌠p�CpGz�� ML ⌠pk� REML ⌠pkA]�π�

Ñ±@��x}ϕCΣLi��ΘX]AGw∩ ANOVA Φk� ANOVA ϕμMw�¡í¡ΦMAH�w∩

ML M REML Φk��N	{C��Au�º¿≈v{�PuGLM μ�qv{�i��eC

uWLS [vvi²zⁿw�b[v�R��[ε�ú	úP[v���Ao��\α≈�v�q��úPδ

T�C

d�C bA��	ñAH�úP�Θ��Lp���Aπsª
b@�δ	Θ½W[�í�CL��O��

�Ñ��H≈]�C]�πs��LOΓ���j�L�Θ�H≈���CπsH�o{AΘ½W[��º

�A�k]≤úPLO�tºA	DP@L	Bp�
�ºí�tºC

�º¿≈Ω��q

Ω�C ]��O����C]�O�O�Cª
iHO����hK�����rΩ�C]�ñ��@��

�OH≈�C]NOíA]�Ñ���OiαÑ��H≈��C	@�qOP]���÷�wq��C

�]C ���Φkú��]GH≈����¼��ú�@�s�¡í�AH��¡����º�A	B
�¼

ú�÷C��AúPH≈����¼��]Oú�÷�C

�t�]�s¡í�H��¡����ºCªM⌠≤H≈�G��¼��L÷C��AúP[ε���t�]

Q�]�ú�÷C

Mß
A��W��í��]G���P@Ñ��H≈]��[ε�
�ºí�÷sCo��Ω²u�º

¿≈v�í�o≥@δu��¼ú@�C

ANOVA M MINQUE ú�n�A�]Cª
úO�A�]ñ¡��ñÑ��tC

ºAML M REML N�nD�¼��M�t���O�A�tC

�÷{�C biμ�º¿≈�RºeA�²��u��v{��dΩ�C÷≤�]�wA���uGLM μ

�qvBuGLM h�qvMuGLM ½��qv{�C

Yn�o�º¿≈ϕ

1. b\αϕWA∩�G

�R > @δu��¼ > �º��≤...

2. ∩�]��C

3. �uTw]�vBuH≈]�vMu@�qvA∩�AXzΩ����CYnⁿw[v��A���u[

v�p¡Φkºv�vC
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�º¿��¼

ⁿw�íC �]��¼]A��]�D��B��@��D��AH���]�∩]�μ¼@�C
�ío

ú]t@�q�μ¼@�CYnuⁿwμ¼@�l�A�ⁿwúP@�qº]��μ¼@�A�∩�u�

qvC²Oz��ⁿX���Q±J�¼���C

]� & @�qC ]�P@�qí�CXC

�íC �í�°z�Ω�	e	wCb∩�u�qvºßAzNiH∩�²�RºD��Mμ¼@�C²O�

OA�í��]tH≈]��μC

�íñ]AIZC �¼ñq��]AIZC²OpG�]Ω��∩L	I��ANiHNIZ�úb�C

�m��

∩�∩�]�M@�q	ÑG

¼�C ����∩w����¬Ñμ¼@��C��w]�C

D��C �C��∩���A��D����C

���VC ��∩���A����iα��Vμ¼@�C

��TVC ��∩���A����iα�T]�μ¼@�C

���VC ��∩���A����iα��Vμ¼@�C

��¡VC ��∩���A����iα�¡Vμ¼@�C

�º¿≈∩�

ΦkC @���ΦkAziH∩�Σñ@�⌠p�º¿≈C

v MINQUE (�p��G�ú�⌠p�) �ú��⌠p�AbTw��Φ�Oú�HN���CpGΩ�O�

A�tA	B⌠p��T��Ao�Φk�b��ú�⌠p�ºñú��p�º�CziH�²τ�H≈

��[v∩�ΣñY�ΦkC

v ANOVA (�º��R) ����¼ I ��¼ III ¡ΦMA�C����pΓú�⌠p�C���AANOVA

Φk�ú�t��º�⌠p�Cp�Nϕ�í��B⌠pΦkúAϕA���n≤hΩ�C

v �jºⁿ (ML) �Q��NAú�≥Ω�[εΩ��@P�⌠p�Co�⌠p�iα����Co�Φk

OÑi�ACML M REML ⌠p�bα½ºUOú��C�kú�N⌠pTw�������
�CJ�

{C

v ⁿ¡�jºⁿ⌠p (REML) ⌠pA�]�\h (pGúOí��) [ε��¡�Ω�	�CΣ ANOVA

⌠p�C]�o�Φk���Tw��	�πA�H�
± ML ⌠pk����p@IC	BA�k�N⌠

pTw�������
�CJ�{C

²τ�H≈�GCí	�tNⁿ���H≈��H��t�∩[ε���P�vTCs[c≥�]sH≈��

�º���GO@��CouA�≤ MINQUE ΦkC

¡ΦMC �¼ I ¡ΦMA�≤Ñh�íAo��í��≤Φt¿≈�zñCpGz∩��¼ III �� (oOGLM

ñ�w]�)A�≥NibuGLM μ�qvñA���º�⌠p�@��¼ III ¡ΦM��]�wCouA

�≤ ANOVA ΦkC

°≤C AiHⁿw¼��hM�j�N�CuA�≤ ML � REML ΦkC
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π�C ∩≤ ANOVA ΦkAziH∩�O�nπ�¡ΦMP�μ¡í¡ΦMCpGz∩�u�jºⁿv�uⁿ

¡�jºⁿ⌠pvANiHπ��N	{C

¡ΦM (�º¿≈)
∩≤���íAziH∩�@�¡ΦMCΣñA�¼ III ����A]Ow]�C

�¼ 1Co�Φk]��¡ΦMΦk�Ñhí��C�íñ�C@�úuαw∩ª�e@�[H�πC�¼ I ¡

ΦMΦkq��≤G

v b¡�� ANOVA �íñA⌠≤D��ú�b⌠≤�@Ñμ¼@���ºeⁿwA	⌠≤�@Ñμ¼@��

�ú�b⌠≤�GÑμ¼@���ºeⁿwAMß����C

v bh�íjk�¼ñAz��bⁿw�¬Ñ�ºeA²ⁿw�CÑ�C

v b��¼�íñA�@�ⁿw����Mb�G�ⁿw���A�G�ⁿw����Mb�T�A���

�C]o��¼�íuαzLykⁿw�C

�¼ IIIC w]�Co�ΦkO�pΓ]pñY����¡ΦMA�DΣL�� (ú]t
��) MP⌠≤]

tª��� (pG���) �μ�πß�¡ΦMC�¼ III ¡ΦM�DnuIb≤Gun⌠p�@δ�íO�ú

�Aª
bxsμ��Φ�NOú��C]�A@δ{���¼∩S�≥�xsμ�ú¡��í�ϕ��Cb

S�≥�xsμ�]�]pñAo�ΦkÑ≤OuYates [v¡ΦMv��NC�¼ III ¡ΦMΦkq��≤G

v �¼ I ñ�C�⌠≤�íC

v ⌠≤S��xsμ�¡�]�ú¡���¼C

�º¿≈xs�s��

ziHNo�{��í��Gxss� IBM SPSS Statistics Ω��ñC

�º�¿�⌠p�C N�º¿≈�⌠p�H�⌠p�Oxs�Ω���Ω��ñCo�iHbpΓ�h��p

q�Ob� GLM {�ñi@B��Rñ��C�pAziH�ª
pΓHα�í��w�]C

@�º¿≈C N�º�/@�º�x}��÷�x}xsΩ���Ω��ñCu�bwgⁿw�jºⁿ�ⁿ¡

�jºⁿ⌠pºßAz�α��ªC

�	�º��aC iH²z�]t�º�¿�⌠p��/�x}���AⁿwΩ��W���í��W�CΩ�

�i	P@Ñq@�ñºß≥�@���A²Oú�xs���AúDSObÑq@��⌠ºexsCΩ��

W����X��RWWhC

ziHQ� MATRIX ⁿOAqΩ��ñ	���n�Ω�AMßApΓHα�í�⌡μ�wC

VARCOMP ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v b]pñⁿw�¼�� (�� DESIGN �ⁿO)C

v ]t���wq�≥��]�� MISSING �ⁿO�C

v ⁿw EPS °≤]�� CRITERIA �ⁿO�C

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 5 � u�VX�¼

uu�VX�¼v{��i}@δu��¼AH�Ω�α≈i��÷MD���º�C]�AVXu��¼ú

�α≈u���Ω�¡í���íA�α��Σ�º�M@�º���íC

uu�VX�¼v{�]O@�u�uπAαH�i�í��VXu��¼�ΣL�í�πCo��í]

AGhh��íBÑhu��¼MH≈Y��íC

d�C sΩ°f�QnπsU�Θ�Θ∩	ß�°O��≥vTCHL
��	�H≈��Al�C@�	ß

�°OípA�� 10 gCC@�P�úH�	ßúP�Θ�ΘC��uu�VX�¼v⌠púPΘ�Θ∩

°O�vTA���Lh 10 gC�ⁿ���½�[ε��π�÷{�C

ΦkC �jºⁿ (ML) Mⁿ¡�jºⁿ (REML) ⌠pC

�pqC í��pqG������jpB¡í�M��tAH�U�úP]�h��X�@�qC]�h�

ΩTGU]�h������ΣWvCH�Tw�G���w⌠MHα�íBWald �wM@�º�x}���

Hα�íCziH���¼ I M�¼ III ¡ΦM�⌠úP��]Cw]���¼ IIIC

u�VX�¼�Ω��q

Ω�C ]���
O�q�C]��
O�O�A�BiH����rΩ�C@�qM[v���
O�q�C

ⁿ��M½���hiHO⌠≤�¼C

�]C�]]��PTw]�BH≈]�M@�qeu��÷CTw��i��]��¡í���íCH≈�

�i��]��º@�º��c��íCt�Nh½H≈��°�
�W�A�BN�C���pΓúP�@

�º�x}F²b�PH≈��ñⁿw��í��iH
�÷sC½��qi���tº@�º��c��

íC]iH�]]��O��≤�A�tC

�÷{�C b⌡μ�RºeA�²��u��v{��dΩ�CpGzqQS��÷�D���º�Ahi

H��uGLM μ��v�uGLM ½��qv{�C��pGH≈����º¿�@�º��cA�BS�½

��q��AhziH��u�º¿≈�Rv{�C

Yn�ou�VX�¼�R

1. b\αϕWA∩�G

�R > VX�¼ > u�...

2. ∩��aA∩�@�HWⁿ����C

3. HN∩�@��h�½���C

4. HN∩��t@�º��cC

5. ÷@Uu�≥vC

6. ∩�]��C

7. ∩��@�]��@�qC

8. ÷@UuTwv�uH≈vA�ⁿw�@�Tw���H≈���íC

HN∩�@�[v��C
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u�VX�¼∩�ⁿ��/½���

ziHbo�∩��ñA∩�wqⁿ��M½�[ε����A�∩��t�@�º��cC

ⁿ��C ⁿ��O@�[εμ�A�BQ°�PΣLⁿ��L÷C�pAY�σ°πsñ�fwAΣσú¬�

°�PΣLfw�σú¬�L÷CϕC�ⁿ���½��qA�BzQn�o�[ε�ºí��÷���Aw

qⁿ��K�oD�½nC�pAziα�w�Y�fwbs≥�f�í�σú¬�O�÷�C

z]iH��h½���]�h��Xwqⁿ��F�pAziHN�OM���Oⁿw�ⁿ����AH

��WL 65 ��k�
��ⁿA²≥65 �HUk�Mk�h
�L÷�º�íC

uⁿ��vMμñ���ⁿw��úQ�wq�t@�º��c�ⁿ��CziH��í��í��w

qH≈��@�º��c�ⁿ��C

½�C zi��Mμñ�ⁿw���O½�[ε�C�pAμ@��gi�Oσ°πsñ 10 g�[ε�A

�X���δM��O@�ñY���C��[ε�C

½�@�º��¼C oi�Tⁿw�t�@�º��cCzi��HU�cG

v ��eG@Ñ

v AR(1)

v AR(1)GºΦ

v ARMA(1,1)

v �X∩�

v �X∩�G�÷�x}

v �X∩�GºΦ

v ∩ñu

v ]��RG@Ñ

v ]��RG@ÑAºΦ

v Huynh-Feldt

v ��μ�

v Toeplitz

v ToeplitzGºΦ

v D�c�

v D�c�G�÷�

p��÷ΩTA��\DD� 87��� 17 �, y@�º��czC

u�VX�¼Tw��

Tw��C t�S�w]�íA]�z���TaⁿwTw��C��AziH���¼�D�¼���C

]tIZC �íñq��]AIZA²OpG�]Ω��∩L	I��ANiHNIZ�úb�C

¡ΦMC pΓ¡ΦMºΦkC∩≤út≥�xsμ��í	ÑA�¼ III O����ΦkC
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�	D�¼��

∩�∩�]�M@�q	ÑG

]�C ��∩w����iα�μ¼@�MD��C��w]�C

¼�C ����∩w����¬Ñμ¼@��C

D��C �C��∩���A��D����C

���VC ��∩���A����iα��Vμ¼@�C

��TVC ��∩���A����iα�T]�μ¼@�C

���VC ��∩���A����iα��Vμ¼@�C

��¡VC ��∩���A����iα�¡Vμ¼@�C

�	�¼���

ziHbo�{�ñA�z��í���¼��Cq��¼��b��]��@�q�G���í�D��

�A²]��@�q��úiHPΣL]�h�μ¼@�C�pAsΩ°f�iα�l�L
	ßb����

�m�°OípC]�C�	ßq�ubΣñ@�aI°OA]�ziHí	ß�G�O�¼≤���m�G

�	C

��AziH]tμ¼@���sWhh�¼�c��¼��ñC

¡εC �¼���UC¡εG

v μ¼@�	���]�ú��O�@�C]�ApG A O]�A�≥ⁿw A*A OL��C

v �¼�G�ñ���]�ú��O�@�C]�ApG A O]�A�≥ⁿw A(A) OL��C

v @�q	úi�¼�G�C]�ApG A O]�A	 X O@�qA�≥ⁿw A(X) OL��C

¡ΦM

∩≤���íAziH∩�@�¡ΦMCΣñA�¼ III ����A]Ow]�C

�¼ 1Co�Φk]��¡ΦMΦk�Ñhí��C�íñ�C@�úuw∩ª�e@��πC�¼ I ¡Φ

M��≤UCí�G

v b¡�� ANOVA �íñA⌠≤D��ú�b⌠≤�@Ñμ¼@���ºeⁿwA	⌠≤�@Ñμ¼@��

�ú�b⌠≤�GÑμ¼@���ºeⁿwAMß����C

v bh�íjk�¼ñAz��bⁿw�¬Ñ�ºeA²ⁿw�CÑ�C

v b��¼�íñA�@�ⁿw����Mb�G�ⁿw���A�G�ⁿw����Mb�T�A���

�C]o��¼�íuαzLykⁿw�C

�¼ IIIC w]�Co�ΦkO�pΓ]pñY����¡ΦMA�DΣL�� (ú]t
��) MP⌠≤]

tª��� (pG���) �μ�πß�¡ΦMC�¼ III ¡ΦM�DnuIb≤Gun⌠p�@δ�íO�ú

�Aª
bxsμ��Φ�NOú��C�H@δ{�Ao�¡ΦM�¼∩≤S�≥�xsμ�ú¡��í	

ÑAO�ϕn��CbS�≥�xsμ�]�]pñAo�ΦkÑ≤OuYates [v¡ΦMv��NC�¼ III

¡ΦMΦkq��≤G

v �¼ I ñ�C�⌠≤�íC

v ⌠≤S��xsμ�¡�]�ú¡���¼C
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u�VX�¼H≈��

@�º��¼C ���α²zⁿwH≈���¼�@�º��cC�w∩C�H≈��⌠púP�@�º�x

}Czi��HU�cG

v ��eG@Ñ

v AR(1)

v AR(1)GºΦ

v ARMA(1,1)

v �X∩�

v �X∩�G�÷�x}

v �X∩�GºΦ

v ∩ñu

v ]��RG@Ñ

v ]��RG@ÑAºΦ

v Huynh-Feldt

v ��μ�

v Toeplitz

v ToeplitzGºΦ

v D�c�

v D�c�G�÷�x}

v �º�¿�

p��÷ΩTA��\DD � 87��� 17 �, y@�º��czC

H≈��C t�S�w]�íA]�z���TaⁿwH≈��C��AziH���¼�D�¼���Cz

]iH∩�bH≈���íñ]tIZ��C

ziⁿwh½H≈���íCb���@��íßA÷@UuU@�vH��U@��íC÷@UuW@�v

H����{���íCt��]C�H≈���íPΣLC�H≈���íL÷F]NOíAt�N�C�

�ípΓúP�@�qx}Cb�PH≈���íñⁿw���iHO�¼÷p�C

ⁿ���OC �B�CX���AOzbu∩�ⁿ��/½���v∩��ñ∩�ⁿ���������C∩�

í������AHwqH≈���¼�ⁿ��C

u�VX�¼⌠p

ΦkC ∩��jºⁿ�ⁿ¡�jºⁿ⌠pC

�NGUC∩�i�G

v �j�NC ⁿw@�Dt�π�C

v �j�bÑ��C C��N�ABJjp�]�H]� 0.5 	ε�A��∩�ºⁿW[��F�jbÑ�

�Cⁿw@��π�C

v CLC n �BJ��N�{C π�]tC n ��N�∩�ºⁿτ��M��w⌠�ϕμA�N��
�

0 ��N}l]�lw⌠�CpGz∩�CL�N	{AhL� n ���≤Aú@w�CL�ß@��NC
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∩�ºⁿ¼�C pG∩�ºⁿτ�ñ��∩�≤��∩�≤p≤ⁿw� (���Dt��)AK�]¼�CpG

ⁿw��Ñ≤ 0Ahú�����hC

��¼�°≤C pG��⌠p�ñ��j�∩�≤��j�∩�≤p≤ⁿw� (���Dt��)AK�]¼

�CpGⁿw��Ñ≤ 0Ahú�����hC

Hessian ¼�C ϕⁿw�∩�ApGH Hessian �D��pqp≤ⁿw�AK�]¼�Cϕⁿw�∩�Ap

G�pqp≤ⁿw�P∩�ºⁿ�∩���nAK�]¼�CpGⁿw��Ñ≤ 0Ahú�����hC

�j��BJC nD�� Fisher ��tΓkA�BBΓ���j� nCⁿwD�π�C

�º�e��C ���@�d�º���e�C�ⁿw��C

u�VX�¼�pq

Kn�pqC iú�UC���ϕμG

v yz��pqC π�]��M@�q]pG�ⁿw����jpB¡í�M��tCt��w∩C�úP�

]�h��Xπ�o��pqC

v [ε�BzKnC π�]�����B½��q��B½��qⁿ��MH≈��ⁿ���Σ��C

�¼��pqC iú�UC���ϕμG

v ��⌠p�C π�Tw��MH≈�����⌠p��Σ±ⁿ����C

v @�º����wC π�@�º���Ñ±���M Wald �wC

v ��⌠p���÷�C π�Tw����⌠p��Ñ±�÷�x}C

v ��⌠p��@�º�C π�Tw����⌠p��Ñ±@�º�x}C

v H≈���@�º�C π�H≈���⌠p@�º�x}Cu�ⁿw@�HW�H≈���A�α��o�

∩�CpGH≈���ⁿwⁿ����A�≥K�π�@P�⌠C

v �t�@�º�C π�⌠p��t@�º�x}Cu�ϕwⁿw½����A�α��o�∩�CpG�ⁿ

wⁿ����AK�π�@P�⌠C

v ∩±Y�x}C �∩��π��≤�wTw��M�q�]�i⌠pτ�C

Hα�íC ϕ��cHα�í�����o��Cⁿwj≤Ñ≤ 1 Bp≤ 100 �@���Cw]�� 95C

u�VX�¼ EM ¡í�

AX�¼�Σ�¡í�⌠p�C ��Oα²znDxsμñ]��ºw��¼�Σ�¡í�⌠p�AH�o�

]��∩≤ⁿw]�����C��AziHnD±�D���]�h�C

v ]�M]�μ¼@
C �Mμ]tuTwv∩��ñwⁿw�]�P]�μ¼@�A�[ OVERALL ��C

�Mμ��úq@�q����í��C

v π�¡í�C {�NpΓ∩�Mμº]�P]�μ¼@��Σ�¡í�⌠p�CpG∩� OVERALLAh�

π�]���Σ�¡í�⌠p�A�¼X��]�C��NAúDwqDn∩���u]�vMμñ�ú

�÷��A�h⌠≤∩w]��]�μ¼@�NO�∩�¼AC

v ±�D�GC�∩�α²znD∩wD���¿∩h�±�CziH��uHα�í�πv�πHα�

í�π���HK�h½±�Ci��Φk� LSD]ú�π�BBonferroni M SidakC�ßziHw∩

C�]�A∩�niμ±�����OCpGS�∩����OAhN�c��¿∩±�CziH∩��

@�B�ß@���q�����]pG∩��qAhΘJ������)C
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u�VX�¼xs

�∩��α²zxsU��¼��G�eu@��ñC

Tww��C xs Pjk¡í��÷²S�������C

v w��C S�H≈���jk¡í�C

v ���C ⌠p�����C

v ���C P⌠p��÷��
�C

w��M�tCxs P�íAX��÷���C

v w��C �íAX�C

v ���C ⌠p�����C

v ���C P⌠p��÷��
�C

v �tC Ω��εhw��C

MIXED ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v ⁿw���wA�O�� (��) �u��X (�� TEST �ⁿO)C

v ]t���wq�≥��]�� MISSING �ⁿO�C

v pΓ@�qⁿw��Σ�¡í�⌠p� (�� EMMEANS �ⁿO� WITH ÷Σr)C

v ±�μ¼@���μD�� (�� EMMEANS �ⁿO)C

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 6 � º�u��¼

º�u��¼���@δu��¼A]����izLⁿw���τ�P]�M@��¿u��÷C��A�

�í�\v��π�D�A�tCª]tsx����p�¼A�p@δ�G���u��kBGi�Ω��

�Φ�¼Bp�Ω��∩�u��¼B�íⁿ¡síΩ��¼�∩�síτ��∩��¼AH�zLΣÑΣ�

ú��¼W	�\hΣL�p�¼C

d�C ΦB�qiH��º�u��¼NR�Q (Poisson) jk�π��X��búP���y�εªla�

�A	�G�íiH≤UP�≤�εª�¼�e÷laC

T«OI�qiH��º�u��¼N gamma jk�π��XT«laz�A	�G�íiH≤UP�vT

z�≈B�d�]�C

σ°πs�iH��º�u��¼Nu¼�∩�síτ��∩�vjk�π��X�íⁿ¡síΩ�AHw�

Y�ef	o��íC

º�u��¼�Ω��q

Ω�C ��iHO��B��BG���τ�≤C]��]��O�C@�qB��[vM���]���C

�]C [ε��]�W�[ε�C

Yn�oº�u��¼

b\αϕWA∩�G

�R > º�u��¼ > º�u��¼...

1. ⁿw�tMs�τ� (��\HU	eAF�U�∩���ΩT)C

2. b����WAⁿw���C

3. bw����WA∩��≤w�����]�M@��C

4. b�¼��WAⁿw���∩�]�M@����¼�GC

u�í�¼v��i²zⁿw�¼��tMs�τ�A�����¼������ú�íú	
C

�í�¼


���CziH���∩�pUG

v u�C ⁿwu@δv@��GA�ⁿwu�Ov@���τ�C

v t�∩���� GammaCⁿw Gamma @��GA�ⁿwu∩�v@���τ�C

����CziH���∩�pUG

v ���N�Cⁿwuh�í]���v@��GA�ⁿwu
n Logitv@���τ�C

v ��≈v�Cⁿwuh�í]���v@��GA�ⁿwu
n≈v�v@���τ�C

��C ziH���∩�pUG

v Poisson ∩�u�Cⁿw Poisson @��GA�ⁿwu∩�v@���τ�C
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v t�∩����tG�íCⁿwutG�ív]w∩�U��Aπ�� 1�@��GA�ⁿwu∩�v@�

��τ�CYn²{�w⌠�U����A�ⁿwtutG�ív�t��q�¼A�bu��vs�ñ

∩�w⌠�C

Gi�����≤/�τΩ�CziH���∩�pUG

v Gi��N�CⁿwuG�ív@��GA�ⁿw Logit @���τ�C

v G�≈v�C ⁿwuG�ív@��GA�ⁿwu≈v�v@���τ�C

v �íⁿ¡síC ⁿwuG�ív@��GA�ⁿwu¼�∩�síτ��∩�v@���τ�C

VXCziH���∩�pUG

v t�∩���� TweedieCⁿw Tweedie @��GA�ⁿwu∩�v@���τ�C

v t��O��� TweedieCⁿw Tweedie @��GA�ⁿwu�Ov@���τ�C

�qCⁿwz�v��GP��τ��XC

�t

��í�]����tCⁿwD�A�tPD�Os�τ��αOA∩≤b@δu��¼∩�º�u��¼	

ÑO�	�Ciα��ts�τ��X��hABΣñ�nX�úA�≤ⁿw�⌠≤Ω��A]�z�∩�i

ϕ
²�úX�z��qA����AX��XC

v G�íC ��t����NϕG�����≤����XAC

v Gamma ��C ��tA�≤π��������B�V�j������CYΩ��p≤�Ñ≤s�≥

�Ahú�b�Rñ��∩�[ε�C

v �V¬� (Gaussian)C ��tA�≤π��������B�V�j������CYΩ��p≤�Ñ≤

s�≥�Ahú�b�Rñ��∩�[ε�C

v tG�íC ��ti°�[ε k ¿\����τ��ABA�≤π�Dtπ�����CYΩ��Dπ�B

p≤s�≥�Ahú�b�Rñ��∩�[ε�CtG�í�t�U����iHOj≤�Ñ≤ 0 �⌠≤�

rFziNΣ]w�Tw�A�²{�⌠p��C�U��]� 0 �A����tÑP≤��R�Q (Pois-

son) �tC

v �AC ��tA�≤�e∩�B�≤ñí (¡í�) �e�¼�G�����C]�������C

v PoissonC ��ti°�bTw�í	���≤�o���ABA�≤π�Dtπ�����CYΩ��D

π�Bp≤s�≥�Ahú�b�Rñ��∩�[ε�C

v TweedieC ��tA�≤iH≈
�t� Poisson VXϕ����F��tuVXv�NΣOíAΣ�XF

s≥]pDtΩ��P≈��t]μ@�W��≈vqA0��S�C]�������ABΩ��j≤�

Ñ≤sCYΩ��p≤s�≥�Ahú�b�Rñ��∩�[ε�CTweedie �t�Tw�iHO⌠≤j≤

1 Bp≤ 2 ��rC

v h�íC ��tA�≤ϕ���������C]��iHO���rΩAB���π	Γ��º���

Ω��C

s�τ�

s�τ�O�\�í⌠p�]��α½CziH���τ�pUG

v μ�C f(x)=xC����α½C�s�iHM⌠≤�t@���C

v ¼�∩�síτ��∩�C f(x)=log(−log(1−x))Co�A�≤G�í�tC

v �n CauchitC f(x) = tan(π (x – 0.5))AM�C@����
n≈vCo�A�≤h�í�tC

v �n¼�∩�síτ��∩�C f(x)=ln(−ln(1−x))AM�C@����
n≈vCo�A�≤h�í�tC
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v �n∩��ΓC f(x)=ln(x / (1−x))AM�C@����
n≈vCo�A�≤h�í�tC

v �nt∩�síτ��∩�C f(x)=−ln(−ln(x))AM�C@����
n≈vCo�A�≤h�í�tC

v �n≈v�C f(x)=Φ−1(x)AM�C@����
n≈vAΣñ Φ−1 Of��@δ
n�Gτ�Co�A�

≤h�í�tC

v ∩�C f(x)=log(x)C�s�iHM⌠≤�t@���C

v ∩�¼�C f(x)=log(1−x)Co�A�≤G�í�tC

v ∩��ΓC f(x)=log(x / (1−x))Co�A�≤G�í�tC

v tG�íC f(x)=log(x / (x+k −1))AΣñ k OtG�í�t��U��Co�A�≤t�G�í�tC

v t∩�síτ��∩�C f(x)=−log(−log(x))Co�A�≤G�í�tC

v �Γ¡�C f(x)=[(x/(1−x))α−1]/α, if α ≠ 0Cf(x)=log(x), if α=0Cα O���rWμA��OΩ�Co�A�

≤G�í�tC

v ≈v�C f(x)=Φ−1(x)AΣñ Φ−1 Of��@δ
n�Gτ�Co�A�≤G�í�tC

v �ΦC f(x)=x α, if α ≠ 0Cf(x)=log(x), if α=0C α O���rWμA��OΩ�C�s�iHM⌠≤�t@

���C

º�u��¼��

b\hípUAzu�ⁿw���FM	Au��Γ�����PO²�τñ�≤����nB��NC

v Gi���Cϕ���u��Γ���AziHⁿw��w⌠�����CGi�����iHOrΩ�

��C

v b@��τño���≤��Cϕ��Ob@��τño���≤���A���Y�]t�≤��A	

ziH∩�]t�τ���ΣL��C��AY��ⁿ����τ�ú�PAh�\i��Tw�ⁿw

�τC�τ���
j≤�Ñ≤C@�[ε���≤��C�≤��ODt��π�A	�τ��O�π

�C

∩≤��h�í�¼AziHⁿw�������G	WB	ε�Ω�]Ω���ϕ�Ω�ñX{��@��

�wq�@���AX{��ß@���wq�ß@����C


�[vC ����OP����º��÷�⌠p�¼��C��[vOiα��úP[ε�	��úP�w

�CYⁿw��[v��Ah�w∩C�[ε�N���� (P����º��÷) úH��[v��CY[

ε����[v�p≤�Ñ≤s�≥�Ah�[ε�ú��≤�RñC

º�u��¼����

∩≤Gi���AziH∩���������Co�vTSwΘXAp��⌠p�Pxs�A²ú��≤�

íAX�C�pApGGi������ 0 P 1G

v �w]A{����ß@�]�¬����� 1 @�����Cbo�ípUA�íxs�≈v�w⌠�w

[ε����� 0 �≈�A	��w⌠�
���P�� 0 �ºⁿ�÷C

v pGzⁿw�@�]�C����� 0 @�����Ah�¼xs�≈v�w⌠�w[ε���� 1 �≈

�C

v pGzⁿw�q��AB��wwq��AhiHzLqMμñ∩��]w����Cϕzbⁿw�¼

�L{ñAúOoSw���T�sXΦí�Ao�O�ϕΦK�\αC

� 6 � º�u��¼ 31



º�u��¼w��

uw��v��i²zⁿw��m�¼�G�]�P@��AH�ⁿw∩���C

]�C ]���Ow��Ai����rΩC

@�qC @�q���w���A�����C

�	Gϕ��OtGi�μí�G�í�A{��≥≤�∩�]�P@��º[ε�μe�����ΘApΓ

≈tPdΦAX��pqCz�
²{��h�⌡μ��@��P�w��AHTO��Θ��@PC

��C ���Ou�cvw��Cª�Y�Lk
�í⌠pA²t��]Σπ��� 1F]�����u�s

W���u�w��CobR�Q (Poisson) jk�¼ñSO��A]�C�[ε��S≤���≤�h�i

αúPC

�pAb���Orp��N��≤±v�í�Aπ�T�gτ��≤Y@N��≤ñXt��rp�APπ

� 25 �gτ��≤Y@N��≤ñXt��rp�í�½n�tºCpGrp��gτOH����Φí	

JAhiNN��≤�q�¼��t�∩�s�� Poisson ����tG�í��C

ΣL�t�XMs��¼iα�n�����ΣLα½C

º�u��¼∩�

o�∩�M�buw��v��Wⁿw���]�C

�
�≥��C ]�������AHN[ε�	J�RCo�	εi²zMwO�nb]���ñAN��

�≥��°���C

�O��C oPPw]���ß@�h��÷AoiαPw⌠tΓkñ��l���÷pC�≤����iα

��≤]�h��G��A]�o���w⌠�pΓ�∩≤u�ß@�vh�C]�iH÷q�C���¬�

�	W��Bq�¬���C��	ε���HuΩ���v��Coϕ�bΩ�ñJ���@���wq�

@���A	J���ß@��@��wq�ß@���C

º�u��¼�¼

ⁿw�¼��C w]��íO�IZA]�z���TⁿwΣL�¼��C��AziH���¼�D�¼�

��C

D�¼��

∩�∩�]�M@�q	ÑG

D��C �C��∩���A��D����C

¼�C ����∩�����¬Ñμ¼@��C

]�C ��∩w����iα�μ¼@�MD��C

���VC ��∩���A����iα��Vμ¼@�C

��TVC ��∩���A����iα�T]�μ¼@�C

���VC ��∩���A����iα��Vμ¼@�C
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��¡VC ��∩���A����iα�¡Vμ¼@�C

�¼��

ziHbo�{�ñA�z��í���¼��Cq��¼��b��]��@�q�G���í�D��

�A²]��@�q��úiHPΣL]�h�μ¼@�C�pAsΩ°f�iα�l�L
	ßb����

�m�°O�DC]�C�	ßq�ubΣñ@�aI°OA]�ziHí	ß�G�O�¼≤���m�G

�	C

��AziH]tμ¼@��]�pP�P�@�q�÷�h�í����sWhh�¼�c��¼��ñC

¡εC �¼���UC¡εG

v μ¼@�	���]�ú��O�@�C]�ApG A O]�A�≥ⁿw A*A OL��C

v �¼�G�ñ���]�ú��O�@�C]�ApG A O]�A�≥ⁿw A(A) OL��C

v @�q	úi�¼�G�C]�ApG A O]�A	 X O@�qA�≥ⁿw A(X) OL��C

IZC �íñq��]AIZA²OpG�]Ω��∩L	I��ANiHNIZ�úb�C

t�h�í���t��íS�μ@IZ��A�aA�F�Oºí�wqα½I�{����C{���


�]tb�íñC

º�u��¼⌠p

��⌠pC o�s�ñ�	ε�i�ⁿw⌠pΦkA����⌠pú	�l�C

v ΦkC ziH∩���w⌠ΦkCb Newton-RaphsonBFisher ���VXΦk]�b�½ Newton-

Raphson ΦkeA²⌡μ Fisher ���N�ºí∩�CpGbVXΦk�O
 (Fisher) ��Ñq�íA��

�F Fisher �N��j�qNwF�¼�AhtΓk��≥iμ Newton-Raphson ΦkC

v 
���ΦkCziH∩�����⌠pΦkC�jºⁿ�H�¼�G@Pw⌠����F��NApG

��π�tG�íBPoissonBG�í�h�í�tAh�∩�L�C≈tM Pearson dΦ∩��q���p

q��w⌠����C��AziH�����ⁿwTw�C

v �l�C �{����pΓ����l�C��AziH���w⌠ⁿw�l�C

v @�º�x}C H�í�≥ª�⌠p�O«≤ (Hessian) x}sqV�t�C¡� (]�� Huber/White/

sandwich) ⌠p�Ou��vLßH�í�≥ª�⌠p�Aiú	@P�@�º�⌠p�AY��º�WμM

s�τ�ú�T�]Op�C

�NC ziH���∩�pUG

v �j�NC N⌡μBΓ��N�j�Cⁿw@�Dt�π�C

v �j�bÑ��C C��N�ABJjp�]�H]� 0.5 	ε�A��∩�ºⁿW[��F�jbÑ�

�Cⁿw@��π�C

v �dΩ�I��jC∩���AtΓk�⌡μ�wAHTw��⌠p�π��@�Cϕ{�α≈ú�i�T

��U[ε���íAN�}l��CiHqGi�μí�h�í��PG�í���o�∩�C

¼��hC UC∩�i�

v ��¼�°≤C ∩���AtΓk�b��⌠p�º�∩��∩�≤p≤�ⁿw����Nºß�εA


�������C

v ∩�ºⁿ¼�C ∩���AtΓk�b∩�ºⁿτ�º�∩��∩�≤p≤�ⁿw����Nºß�εA


�������C
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v Hessian ¼�C w∩u�∩vⁿwApG≥≤ Hessian ¼���pqp≤ⁿw����Ah�]¼�Cw

∩u�∩vⁿwApG�pqp≤ⁿw����P∩�ºⁿ�∩���nAh�]¼�C

�º�e��C �º]�úi�α��x}π�u��÷�μAoiα
Pw⌠tΓko�Y½�DCY�


±�º�x}]iα
P�t��GA]�{��NμCíp≤e��x}°��ºCⁿw@���C

º�u��¼�l�

pGⁿw�l�Ah����¼ñ�����]]A�l���úú	o��CbΩ��ñAq¬k���

����OGRowType_BVarName_BP1BP2...AΣñ RowType_ P VarName_ OrΩ��AB P1BP2... O

∩�≤����Mμ�����C

v �l�Obt�� RowType_ �� EST �O²Wú	FΩ��l�Ob�� P1BP2... �wC{���ñ

Σ RowType_ �úO EST ���O²AH�úF�@�X{ RowType_ Ñ≤ EST �O²º��⌠≤ΣL

O²C

v IZ]pG]Ab�¼ñ��{����]pG��π�h�í�G�ú��O�CX��@��l�C

v �����]pG��π�tG�í�G�tG�í����Oⁿw��ß@��l�C

v pGu����v��Ahb��u����v�A����H������]�ⁿw���}YAß�

O RowType_BVarName_BP1BP2...ApW��C����bⁿw�Ω��ñHP	lΩ���P���o

�C

�	Gú�n��W� P1BP2...F{�N
ⁿ���⌠≤����W�A]������∩M≥≤���mA

	úO��W�Ct���ñ⌠≤WX�ß@������C

�l�o���cPN�¼�X�Ω��������c�PF��AziHN{�@�⌡μ�����@ß

≥⌡μ�ΘJC

º�u��¼�pq

�¼��C ziH���∩�pUG

v �R�¼C ⁿwnú���R�¼Cϕ�íñ�q�w��Oz��n	]�Aq�A��¼ I �RA	

�¼ III hO��MA��CWald �ºⁿ±�pqO��budΦ�pqvs�ñ�∩�pΓC

v Hα�íC ⁿwj≤ 50 �p≤ 100 �HαÑ�CWald �í�≥ªO�]������A�tF �X

ºⁿ�í≤�δTA²�niμjqpΓC�Xºⁿ�í�eth�O@��hA��ε�≤pΓ�í

��NtΓkC

v ∩�ºⁿτ�C o�	ε∩�ºⁿτ��π�μíC�πτ�]t@�B����AOP��⌠p��÷

���FΣ∩��⌠pS�vTA]	bY�nΘú�ñú�π�C

CLC UCOi��ΘXG

v [ε�BzKnC π��RMu�÷Ω�Knvϕμ	tM�ú�[ε���P��±C

v yz��pqC π�]��B@�º�M]��yz��pqMKnΩTC

v �íΩTC π�Ω��W�B]����≤M�τ��B����B��[v��B≈v�tMs�τ�C

v AX��pqC π�≈tM�πß�≈tB�	 (Pearson) dΦM�πß��	 (Pearson) dΦB∩�

ºⁿBAkaike ΩT�h (AIC)B������ AIC (AICC)BBayesian Tº�h (BIC) M@P� AIC (CAIC)C

v �¼Kn�pqC π��íAX���wA]A�íAX�εX�w�ºⁿ±�pqAH�C������

¼ I � III ∩±��pqC

v ��⌠p�C π���⌠p�M∩���w�pqPHα�íCúF	l��⌠p�H�Az]iH∩�π

�ⁿ����⌠p�C
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v ��⌠p��@�º�x}C π�⌠p���@�º�x}C

v ��⌠p���÷�x}C π�⌠p����÷�x}C

v ∩±Y� x}C π�w]���M⌠p�Σ�¡í� (YbuEM ¡í�v��ñnD) �∩±Y�C

v @δi⌠pτ�C π�ú�∩±Y� x}�x}C

v �N�{C π���⌠p�M∩�ºⁿ��N	{A�CLΦ�VqM«≤ (Hessian) x}��ß�⌠C�

N	{ϕμC n th ��N�π�@���⌠p� (q� 0th ��N (�l⌠p�) }l)AΣñ n OCLí

j�CYnD�N	{Ah�
�π��ß@��NAL� n ���≤C

v �≤ (Lagrange) ���wC π��≤ (Lagrange) ���w�pqAH	z�⌠��≈t��	 (Pearson)

dΦ�wpΓº��������A���ABGammaBV¬� (Gaussian) M Tweedie �tbTw�r

]wº��������C∩≤t�G�í�tA��w�Tw�U��C

º�u��¼ EM ¡í�

o�ϕμi²zπ�]�h�M]�μ¼@��Σ�¡í�⌠p�Cz]iHnDπ�πΘw⌠¡í�Cww

⌠Σ�¡í�úi�≤��h�í�¼C

]�P¼�C�Mμ]tbuw��v��Wⁿw�]�AH�bu�¼v��Wⁿw�]�¼�C�Mμñ

��ú@��CiH�
q�Mμñ∩���A���� By * ÷s�X¼���C

π�¡í�C ⌠p¡í�O
�∩]�íμ¼@��pΓX�C∩±�Mwp≤]w�]�wAH±�⌠p

¡í�C�í∩��n�PΣL�iμ±�������]�h�C

v ¿∩Cw∩ⁿw�⌠t]����h��XpΓ¿∩±�CoO]�μ¼@��@i��∩±C

v �íC±�C@�h��¡í�Pⁿwh��¡í�C��∩±b�	εs�����C

v ≈tC ]��C@h�úP�¡í�±�C�t∩��D�μ�C

v tºC±�C�h�]úF�@���¡í�P²eh��¡í�Cª
��]�� Helmert ∩±C

v HelmertC±�C�]�h��¡í� (úF�ß@�) PHßh��¡í�C

v ½�C±�C�h��¡í�]úF�ß@��PHßh��¡í�C

v h�íC±�u��GBG��GBT��GA����C�@�
�]t���O�u���F�G�


�]tG���F����Co�∩±��⌠ph�í�	C


�C iH������	l��w∩��A������τ��α½����w∩u�w��pΓw⌠Σ

�¡í�C

h½±���πC ��h½∩±⌡μ�]�w�Ahiq�]t∩±�π��h��ππΘπ��h�C��

Oi²z∩��πΦkC

v �pπ�tºC o�ΦkLk	εHU�]ºπΘiα�A��]�Y�u��∩±úP≤ΩL�]�AC

v Bonferroni k(B). �Φk�w∩n�wh½∩±��ΩA�π[ε��π��h�C

v 
� Bonferroni k(Q). oO
�vB��� Bonferroni {�FN���O�]	ÑA�{�k�ϕúO

uA²πΘπ��h�����PC

v Sidak �w(I). �Φk��¡± Bonferroni k��¡≤≥KC

v 
� Sidak k(S). oO
�vB��� Sidak {�FN���O�]	ÑA�{�k�ϕúOuA²πΘ

π��h�����PC

� 6 � º�u��¼ 35



º�u��¼xs

�∩����HⁿwW�xsFziH∩���Ms���P�W�g{���A��[r��s��W�

�¿�@W�H�KW�	≡C

v ���w�¡í�C xs	l��x}ñC�[ε���¼w��Cϕ���tOG�íB]��OG�

�A{��xsw�≈vCϕ���tOh�í�A���O�¿��nw�≈vAB{��xsC��

��O (�ß@�ú�) �
nw�≈vA�hixsⁿwnxsº�O���C

v ��¡í�Hα�í�U�C xs��¡í�Hα�í�U�Cϕ���tOh�í�A���O�¿�

�nw�≈vHα�í�U�AB{��xsC����O (�ß@�ú�) �U�A�hixsⁿwnxs

º�O���C

v ��¡í�Hα�í�W�C xs��¡í�Hα�í�W�Cϕ���tOh�í�A���O�¿�

�nw�≈vHα�í�W�AB{��xsC����O (�ß@�ú�) �W�A�hixsⁿwnxs

º�O���C

v w��¬��C ∩≤t�G�í�tMG�]���h�í�t��íAo�xsC����w����

OC�∩�úA�≤ΣL���tC

v u�w��w��C xsu�w�x}ñC�[ε���¼w��]zLⁿws�τ�α½����Cϕ

���tOh�í�A{��xsC����O (�ß@�ú�) �w��A�hixsⁿwnxsº�O�

��C

v u�w���w���⌠p���C ϕ���tOh�í�A{��xsC����O (�ß@�ú�) �

⌠p���A�hixsⁿwnxsº�O���C

ϕ���tOh�í�ALk��UC��C

v Cook Z≈CbqjkY�pΓñ�úSw[ε��A��[ε��t�≤{��q�CY Cook D �jA

hϕ�qjk�pqpΓñ�úY�[ε��y¿Y�o�½j�≤C

v b��C�qjkAX�ñ�IvTCmñb���d≥�≤ 0]AX�ñLvT� (N-1)/N ºíC

v 	l�tC[ε�P�¼�w���ºí�tºC

v ��� (Pearson) �tC [ε�∩�	 (Pearson) dΦ�pq��m�¡Φ�At�	l�t���C

v ������ (Pearson) �tC �H����M[ε� 1 b��º�n���¡Φ�� Pearson �tC

v ≈tC [ε�∩≈t�pq��m�¡Φ�At�	l�t���C

v ���≈tC �H����M[ε� 1 b��º�n���¡Φ��≈tC

v ºⁿ�tC ��� Pearson M���≈t�[v¡í�¡Φ� (H[ε�b����≥ª)At�	l�t

��C

º�u��¼�X

N�¼�X�Ω�CgJ IBM SPSS Statistics μí�Ω��AΣñ]t���÷�B�@�º�x}AH��

�⌠p�B���Bπ��M�
�Cx}�������pUC

v ����C ���A����ú�wq��C

v RowType_C �o� (M����) COV (@�q)BCORR (�÷�)BEST (��⌠p�)BSE (���)B

SIG (π��h�) M DF (��]p�
�)CC��¼��ú�C�¼� COV (� CORR) ��O[ε�A

[WC�ΣLC�¼��O[ε�C

v VarName_C �o� P1BP2B...AP��⌠p�¼�� (úF���tG�í��H�) ���Mμ�∩

�A∩≤C�¼ COV � CORRAΣ����P��⌠pϕñπ����rΩ�∩�CΣLC�¼�xsμ

���C
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v P1, P2, ... o���∩�≤���¼��]Aϕ��A]A��PtG�í������MμAΣñ��
��∩�≤u��vw⌠ϕñπ����rΩAB��C�¼���C

∩≤�l��A��@�q�]�sF�÷��]�t�≥��F����⌠p��]�sF����

�Bπ��h�M�t�
��]�t�≥��C

∩≤����B@�º�B�÷�Bπ��h�M�
�A�]�t�≥��CYzL�jºⁿ⌠p��

��A�ú	���F�h�]�t�≥��C

∩≤tG�í��B@�º�B�÷�Bπ��h�M�
�A�]�t�≥��CYzL�jºⁿ⌠p

tG�í��A�ú	���F�h�]�t�≥��C

Y���Ah��Mμ��
p����Cbw��ñA����iαú�÷Fo@IM�lúPC∩

≤ú�÷��B��@�º���÷�B��⌠p�B���Bπ��h�M�
�A�]�t�≥�

�C

zi���x}��@�i@B�í⌠p��l�F²�OϕAbΣL¬�x}���{�ñA���Lk�

Y	i@B�R��AúDo�{�
ⁿ��b�B�X�C�¼CY�Oo�Az]np��x}��ñ�

����∩≤¬����{�	ÑNqí�PC

N�¼�X� XMLC N��⌠p�P��@�º�]Y∩����H XML (PMML) μíxs�x}Czi

H��o��¼��AN�íΩTM��ΣLΩ��ñHiμ��u@C

GENLIN ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v N��⌠p���l�ⁿw��rMμ]�� CRITERIA �ⁿO�C

v pΓΣ�¡í�⌠p��AN@�º�TwbΣ¡í�H���� (�� EMMEANS �ⁿO)C

v ⁿwΣ�¡í�⌠p���qh�í∩± (�� EMMEANS �ⁿO)C

v ⁿwnπ�ΣΣ�¡í�⌠p��]�l�AH��ⁿw�∩±�¼±� (�� EMMEANS �ⁿO� TABLES

M COMPARE ÷Σr)C

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 7 � sq⌠pΦ{í

usq⌠pΦ{ív{�i��º�u��¼AH�\�R½���q�ΣL�÷�[ε�Ap�sΩ�C

d�C �@
�x�iH��sq⌠pΦ{ítX½��q�N�jkAHπs�≡�V∩αú�vTC

sq⌠pΦ{íΩ��q

Ω�C ��iHO��B��BG���τ�≤C]��]��O�C@�qB��[vM���]���C

�wqⁿ���ⁿ��	½��q���úi�wq��A²i@��íñ�ΣLñΓC

�]C �]ⁿ��	�[ε�π����Abⁿ��ºí�[ε�π�W��CNϕⁿ��	�����÷�

x}�Qϕ¿�¼�@í�iμ⌠pC

�osq⌠pΦ{í

b\αϕWA∩�G

�R > º�u��¼ > @δ�w⌠Φ{í...

1. ∩�@��h�ⁿ���� (��\HU�ΣL∩�)C

Sw������X���@wqΩ��	�ⁿ��C�pAμ@�ufw IDv����¼Hwqμ@σ

�ñ�ⁿ��A²pGfw� ID úO��σ�ñ��@ IDANiα��nuσ� IDvMufw IDv�

�XCb½��q]wñA��C�ⁿ��O²h½[ε�A]�C�ⁿ��iα��≤Ω��	�h�

[ε�C

2. b�¼�¼��WAⁿw�GM��τ�C

3. b����WAⁿw���C

4. bw����WA∩��≤w�����]�M@��C

5. b�¼��WAⁿw���∩�]�M@����¼�GC

��AziHbu½	�v��WⁿwG

ⁿ�����C ⁿ��	������X�wqⁿ��	��q��F]�Aⁿ��	Mⁿ������X�

M�wqC��qC�pAC@�[ε�ñAu�ívBuσ� IDv�uw� IDv��X�wqC@�w�

bSwσ�ñⁿw��EC

pGΩ��wg��A]�C�ⁿ���½��qo�b[ε���F�⌠ñ�HAϕ���CA�≥Nú@

w�nⁿwⁿ��	��A	ziH�°∩�u�ⁿ��Mⁿ�������vA�
U⌡μ (��) ����

n�Bz�íC@δ	ÑA��ⁿ��	��Tw�qαAϕ�CO�n�@kC

ⁿ��Mⁿ��	��úα�wq��A²i⌡μ�íñ�ΣLτ�C�pAuσ� IDvib�íñϕ@]

���C

@�º�x}C H�í�≥ª�⌠p�O«≤ (Hessian) x}sqV�t�C¡�⌠p�]]�� Huber/

White/sandwich ⌠p��Ou��vLßH�¼�≥ª�⌠p�Aiú	@P�@�º�⌠p�AY�u@ñ

�÷�x}ⁿw��]Op�C�Wμ�M�@δ�w⌠Φ{í�u��¼í�ñ���A	w⌠��W�

Wμu�M��lº�u��¼C
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u@ñ�÷�x}C ��÷�x}Nϕⁿ��	���CΣjpO
�q��qMwA]�ú�ⁿ��	��

����XCziHⁿwUCΣñ@��cG

v ���C ½��qúπ�÷�C

v AR(1)C ½��qπ��@Ñ�¡jk÷YC⌠≤Γ���Y
��FAhΣ�÷�Ñ≤ rhoAY
�T�

���jAhΣ�÷�Ñ≤ rho2A����Cⁿ¡ε� –1<<1C

v iμ½C ��cb��íπ�PΦ�÷C]���X∩��cC

v M ��C s≥�qπ�@��÷Y�A
�T��q�j��qt∩π�@��÷Y�A����A��


 m 1 ΣL�q�j��qt∩C�pApGzC�� 3 ��� 7 �����ú	�����C��c

�] 3 ��P 4 ��B4 ��P 5 ��B5 ��P 6 ��M 6 ��P 7 ����Nπ��P��÷�F

3 ��P 6 ��M 4 ��P 7 ��Nπ��P��÷�C�jj≤ m ��q�]�ú�÷C∩�o��

c�A�ⁿwp≤u@ñ�÷�x}º��� m �C

v L�cC ��D��M��÷�x}C

�w]A�{��HD�l����q�π�÷⌠p�CYzn�⌠p�ú]Ω�ñⁿ��h��¬��≤

	∩�AiH�ú��πC

v �j�NC sq⌠pΦ{ítΓkN⌡μ��N�j�Cⁿw@�Dt�π�C�Wμ�M�@δ�w

⌠Φ{í�u��¼í�ñ���A	w⌠��W�Wμu�M��lº�u��¼C

v ≤sx}C u@ñ�÷�x}ñ��������⌠p� (�btΓk�C��Nñ≤s) 
H⌠pCpG

u@ñ�÷�x}�ú≤sAhπ�⌠p{�ú����l�u@ñ�÷�x}CpGx}�≤sAz

iHⁿwn≤su@ñ�÷�x}����NíjCⁿwj≤ 1 ���iYuBz�íC

¼��hC o�Wμ�M�@δ�w⌠Φ{íwu��¼í�ñ���A	⌠p��W�Wμu�M��

lº�u��¼C

v ��¼�°≤C ∩���AtΓk�b��⌠p�º�∩��∩�≤p≤�ⁿw����Nºß�εA


�������C

v Hessian ¼�C YH Hessian �≥ª��pqp≤ⁿw� (��O��)Ah��]¼�C

�¼�sq⌠pΦ{í�¼

u�¼�¼v��i²zⁿw�¼��tMs�τ�A�����¼������ú�íú	
C

�í�¼


���CziH���∩�pUG

v u�C ⁿwu@δv@��GA�ⁿwu�Ov@���τ�C

v t�∩���� GammaCⁿw Gamma @��GA�ⁿwu∩�v@���τ�C

����CziH���∩�pUG

v ���N�Cⁿwuh�í]���v@��GA�ⁿwu
n Logitv@���τ�C

v ��≈v�Cⁿwuh�í]���v@��GA�ⁿwu
n≈v�v@���τ�C

��C ziH���∩�pUG

v Poisson ∩�u�Cⁿw Poisson @��GA�ⁿwu∩�v@���τ�C

v t�∩����tG�íCⁿwutG�ív]w∩�U��Aπ�� 1�@��GA�ⁿwu∩�v@�

��τ�CYn²{�w⌠�U����A�ⁿwtutG�ív�t��q�¼A�bu��vs�ñ

∩�w⌠�C
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Gi�����≤/�τΩ�CziH���∩�pUG

v Gi��N�CⁿwuG�ív@��GA�ⁿw Logit @���τ�C

v G�≈v�C ⁿwuG�ív@��GA�ⁿwu≈v�v@���τ�C

v �íⁿ¡síC ⁿwuG�ív@��GA�ⁿwu¼�∩�síτ��∩�v@���τ�C

VXCziH���∩�pUG

v t�∩���� TweedieCⁿw Tweedie @��GA�ⁿwu∩�v@���τ�C

v t��O��� TweedieCⁿw Tweedie @��GA�ⁿwu�Ov@���τ�C

�qCⁿwz�v��GP��τ��XC

�t

��í�]����tCⁿwD�A�tPD�Os�τ��αOA∩≤b@δu��¼∩�º�u��¼	

ÑO�	�Ciα��ts�τ��X��hABΣñ�nX�úA�≤ⁿw�⌠≤Ω��A]�z�∩�i

ϕ
²�úX�z��qA����AX��XC

v G�íC ��t����NϕG�����≤����XAC

v Gamma ��C ��tA�≤π��������B�V�j������CYΩ��p≤�Ñ≤s�≥

�Ahú�b�Rñ��∩�[ε�C

v �V¬� (Gaussian)C ��tA�≤π��������B�V�j������CYΩ��p≤�Ñ≤

s�≥�Ahú�b�Rñ��∩�[ε�C

v tG�íC ��ti°�[ε k ¿\����τ��ABA�≤π�Dtπ�����CYΩ��Dπ�B

p≤s�≥�Ahú�b�Rñ��∩�[ε�CtG�í�t�U����iHOj≤�Ñ≤ 0 �⌠≤�

rFziNΣ]w�Tw�A�²{�⌠p��C�U��]� 0 �A����tÑP≤��R�Q (Pois-

son) �tC

v �AC ��tA�≤�e∩�B�≤ñí (¡í�) �e�¼�G�����C]�������C

v PoissonC ��ti°�bTw�í	���≤�o���ABA�≤π�Dtπ�����CYΩ��D

π�Bp≤s�≥�Ahú�b�Rñ��∩�[ε�C

v TweedieC ��tA�≤iH≈
�t� Poisson VXϕ����F��tuVXv�NΣOíAΣ�XF

s≥]pDtΩ��P≈��t]μ@�W��≈vqA0��S�C]�������ABΩ��j≤�

Ñ≤sCYΩ��p≤s�≥�Ahú�b�Rñ��∩�[ε�CTweedie �t�Tw�iHO⌠≤j≤

1 Bp≤ 2 ��rC

v h�íC ��tA�≤ϕ���������C]��iHO���rΩAB���π	Γ��º���

Ω��C

s�τ�G

s�τ�O�\�í⌠p�]��α½CziH���τ�pUG

v μ�C f(x)=xC����α½C�s�iHM⌠≤�t@���C

v ¼�∩�síτ��∩�C f(x)=log(−log(1−x))Co�A�≤G�í�tC

v �n CauchitC f(x) = tan(π (x – 0.5))AM�C@����
n≈vCo�A�≤h�í�tC

v �n¼�∩�síτ��∩�C f(x)=ln(−ln(1−x))AM�C@����
n≈vCo�A�≤h�í�tC

v �n∩��ΓC f(x)=ln(x / (1−x))AM�C@����
n≈vCo�A�≤h�í�tC

v �nt∩�síτ��∩�C f(x)=−ln(−ln(x))AM�C@����
n≈vCo�A�≤h�í�tC
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v �n≈v�C f(x)=Φ−1(x)AM�C@����
n≈vAΣñ Φ−1 Of��@δ
n�Gτ�Co�A�

≤h�í�tC

v ∩�C f(x)=log(x)C�s�iHM⌠≤�t@���C

v ∩�¼�C f(x)=log(1−x)Co�A�≤G�í�tC

v ∩��ΓC f(x)=log(x / (1−x))Co�A�≤G�í�tC

v tG�íC f(x)=log(x / (x+k −1))AΣñ k OtG�í�t��U��Co�A�≤t�G�í�tC

v t∩�síτ��∩�C f(x)=−log(−log(x))Co�A�≤G�í�tC

v �Γ¡�C f(x)=[(x/(1−x))α−1]/α, if α ≠ 0Cf(x)=log(x), if α=0Cα O���rWμA��OΩ�Co�A�

≤G�í�tC

v ≈v�C f(x)=Φ−1(x)AΣñ Φ−1 Of��@δ
n�Gτ�Co�A�≤G�í�tC

v �ΦC f(x)=x α, if α ≠ 0Cf(x)=log(x), if α=0C α O���rWμA��OΩ�C�s�iHM⌠≤�t@

���C

sq⌠pΦ{í��

b\hípUAzu�ⁿw���FM	Au��Γ�����PO²�τñ�≤����nB��NC

v Gi���Cϕ���u��Γ���AziHⁿw��w⌠�����CGi�����iHOrΩ�

��C

v b@��τño���≤��Cϕ��Ob@��τño���≤���A���Y�]t�≤��A	

ziH∩�]t�τ���ΣL��C��AY��ⁿ����τ�ú�PAh�\i��Tw�ⁿw

�τC�τ���
j≤�Ñ≤C@�[ε���≤��C�≤��ODt��π�A	�τ��O�π

�C

∩≤��h�í�¼AziHⁿw�������G	WB	ε�Ω�]Ω���ϕ�Ω�ñX{��@��

�wq�@���AX{��ß@���wq�ß@����C


�[vC ����OP����º��÷�⌠p�¼��C��[vOiα��úP[ε�	��úP�w

�CYⁿw��[v��Ah�w∩C�[ε�N���� (P����º��÷) úH��[v��CY[

ε����[v�p≤�Ñ≤s�≥�Ah�[ε�ú��≤�RñC

sq⌠pΦ{í�	�O

∩≤Gi���AziH∩���������Co�vTSwΘXAp��⌠p�Pxs�A²ú��≤�

íAX�C�pApGGi������ 0 P 1G

v �w]A{����ß@�]�¬����� 1 @�����Cbo�ípUA�íxs�≈v�w⌠�w

[ε����� 0 �≈�A	��w⌠�
���P�� 0 �ºⁿ�÷C

v pGzⁿw�@�]�C����� 0 @�����Ah�¼xs�≈v�w⌠�w[ε���� 1 �≈

�C

v pGzⁿw�q��AB��wwq��AhiHzLqMμñ∩��]w����Cϕzbⁿw�¼

�L{ñAúOoSw���T�sXΦí�Ao�O�ϕΦK�\αC

sq⌠pΦ{íw��

uw��v��i²zⁿw��m�¼�G�]�P@��AH�ⁿw∩���C

]�C ]���Ow��Ai����rΩC

@�qC @�q���w���A�����C
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�	Gϕ��OtGi�μí�G�í�A{��≥≤�∩�]�P@��º[ε�μe�����ΘApΓ

≈tPdΦAX��pqCz�
²{��h�⌡μ��@��P�w��AHTO��Θ��@PC

��C ���Ou�cvw��Cª�Y�Lk
�í⌠pA²t��]Σπ��� 1F]�����u�s

W���u�w��CobR�Q (Poisson) jk�¼ñSO��A]�C�[ε��S≤���≤�h�i

αúPC

�pAb���Orp��N��≤±v�í�Aπ�T�gτ��≤Y@N��≤ñXt��rp�APπ

� 25 �gτ��≤Y@N��≤ñXt��rp�í�½n�tºCpGrp��gτOH����Φí	

JAhiNN��≤�q�¼��t�∩�s�� Poisson ����tG�í��C

ΣL�t�XMs��¼iα�n�����ΣLα½C

sq⌠pΦ{í∩�

o�∩�M�buw��v��Wⁿw���]�C

�
�≥��C ]�������AHN[ε�	J�RCo�	εi²zMwO�nb]���ñAN��

�≥��°���C

�O��C oPPw]���ß@�h��÷AoiαPw⌠tΓkñ��l���÷pC�≤����iα

��≤]�h��G��A]�o���w⌠�pΓ�∩≤u�ß@�vh�C]�iH÷q�C���¬�

�	W��Bq�¬���C��	ε���HuΩ���v��Coϕ�bΩ�ñJ���@���wq�

@���A	J���ß@��@��wq�ß@���C

sq⌠pΦ{í�¼

ⁿw�¼��C w]��íO�IZA]�z���TⁿwΣL�¼��C��AziH���¼�D�¼�

��C

D�¼��

∩�∩�]�M@�q	ÑG

D��C �C��∩���A��D����C

¼�C ����∩�����¬Ñμ¼@��C

]�C ��∩w����iα�μ¼@�MD��C

���VC ��∩���A����iα��Vμ¼@�C

��TVC ��∩���A����iα�T]�μ¼@�C

���VC ��∩���A����iα��Vμ¼@�C

��¡VC ��∩���A����iα�¡Vμ¼@�C

�¼��

ziHbo�{�ñA�z��í���¼��Cq��¼��b��]��@�q�G���í�D��

�A²]��@�q��úiHPΣL]�h�μ¼@�C�pAsΩ°f�iα�l�L
	ßb����

�m�°O�DC]�C�	ßq�ubΣñ@�aI°OA]�ziHí	ß�G�O�¼≤���m�G

�	C
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��AziH]tμ¼@���sWhh�¼�c��¼��ñC

¡εC �¼���UC¡εG

v μ¼@�	���]�ú��O�@�C]�ApG A O]�A�≥ⁿw A*A OL��C

v �¼�G�ñ���]�ú��O�@�C]�ApG A O]�A�≥ⁿw A(A) OL��C

v @�q	úi�¼�G�C]�ApG A O]�A	 X O@�qA�≥ⁿw A(X) OL��C

IZC �íñq��]AIZA²OpG�]Ω��∩L	I��ANiHNIZ�úb�C

t�h�í���t��íS�μ@IZ��A�aA�F�Oºí�wqα½I�{����C{���


�]tb�íñC

sq⌠pΦ{í⌠p

��⌠pC o�s�ñ�	ε�i�ⁿw⌠pΦkA����⌠pú	�l�C

v ΦkC ziH∩���⌠pΦkFb Newton-RaphsonBFisher ���VXΦk]�b�½ Newton-

Raphson ΦkeA²⌡μ Fisher ���N�ºí∩�CpGbVXΦk�O
 (Fisher) ��Ñq�íA��

�F Fisher �N��j�qNwF�¼�AhtΓk��≥iμ Newton-Raphson ΦkC

v 
���ΦkC ziH∩�����⌠pΦkC

�jºⁿ�H�¼��@P⌠p����F��NApG��π�tG�íBPoisson �G�í�tAh�∩

�L�C
≤ºⁿ�º��iJsq⌠pΦ{íA�WμuM��lº�u��¼F
������

⌠p��	�sq⌠pΦ{íA�sq⌠pΦ{í���	 (Pearson) dΦúHΣ�
�≤s���

�C

≈tM�	 (Pearson) dΦ∩��q�lº�u��¼ñ�pq���⌠p����F
������⌠

p��	�sq⌠pΦ{íA�sq⌠pΦ{í�Γªϕ¿OTw�C

��Az]iH�����ⁿwTw�Cb⌠p�lº�u��¼Msq⌠pΦ{í�A�����ϕ¿

OTwC

v �l�C �{����pΓ����l�C��AziH���w⌠ⁿw�l�C

b���ⁿw��NM¼��h�A�≤�lº�u��¼Cp��≤tX@δ�w⌠Φ{í�w⌠�hA�

�\½����C

�NC ziH���∩�pUG

v �j�NC N⌡μBΓ��N�j�Cⁿw@�Dt�π�C

v �j�bÑ��C C��N�ABJjp�]�H]� 0.5 	ε�A��∩�ºⁿW[��F�jbÑ�

�Cⁿw@��π�C

v �dΩ�I��jC∩���AtΓk�⌡μ�wAHTw��⌠p�π��@�Cϕ{�α≈ú�i�T

��U[ε���íAN�}l��CiHqGi�μí�h�í��PG�í���o�∩�C

¼��hC UC∩�i�

v ��¼�°≤C ∩���AtΓk�b��⌠p�º�∩��∩�≤p≤�ⁿw����Nºß�εA


�������C

v ∩�ºⁿ¼�C ∩���AtΓk�b∩�ºⁿτ�º�∩��∩�≤p≤�ⁿw����Nºß�εA


�������C
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v Hessian ¼�C w∩u�∩vⁿwApG≥≤ Hessian ¼���pqp≤ⁿw����Ah�]¼�Cw

∩u�∩vⁿwApG�pqp≤ⁿw����P∩�ºⁿ�∩���nAh�]¼�C

�º�e��C �º]�úi�α��x}π�u��÷�μAoiα
Pw⌠tΓko�Y½�DCY�


±�º�x}]iα
P�t��GA]�{��NμCíp≤e��x}°��ºCⁿw@���C

sq⌠pΦ{í�l�

�{��⌠p�lº�u��¼A	qo��ío��⌠p��bsq⌠pΦ{í�u��¼í�AQϕ¿�

�⌠p���l���Cu@ñ�÷�x}ú�n�l�A]�x}��OH��⌠p��≥ªCb�∩��

Wⁿw��l���@�lº�u��¼]	D@δ�w⌠Φ{í���lIAúDw⌠��W�u�jv�

N]� 0C

pGⁿw�l�Ah����¼ñ�����]]A�l���úú	o��CbΩ��ñAq¬k���

����OGRowType_BVarName_BP1BP2...AΣñ RowType_ P VarName_ OrΩ��AB P1BP2... O

∩�≤����Mμ�����C

v �l�Obt�� RowType_ �� EST �O²Wú	FΩ��l�Ob�� P1BP2... �wC{���ñ

Σ RowType_ �úO EST ���O²AH�úF�@�X{ RowType_ Ñ≤ EST �O²º��⌠≤ΣL

O²C

v IZ]pG]Ab�¼ñ��{����]pG��π�h�í�G�ú��O�CX��@��l�C

v �����]pG��π�tG�í�G�tG�í����Oⁿw��ß@��l�C

v pGu����v��Ahb��u����v�A����H������]�ⁿw���}YAß�

O RowType_BVarName_BP1BP2...ApW��C����bⁿw�Ω��ñHP	lΩ���P���o

�C

�	Gú�n��W� P1BP2...F{�N
ⁿ���⌠≤����W�A]������∩M≥≤���mA

	úO��W�Ct���ñ⌠≤WX�ß@������C

�l�o���cPN�¼�X�Ω��������c�PF��AziHN{�@�⌡μ�����@ß

≥⌡μ�ΘJC

sq⌠pΦ{í�pq

�¼��C ziH���∩�pUG

v �R�¼C ⁿwn��w�¼��ú���R�¼Cϕ�íñ�q�w��Oz��n	]�Aq�A�

�¼ I �RA	�¼ III hO��MA��CWald �º����pqO��budΦ�pqvs�ñ�∩

�pΓC

v Hα�íC ⁿwj≤ 50Bp≤ 100 �HαÑ�Cú�∩��dΦ�pq�¼�≤A@��ú� Wald �

íA	� Wald �íOH��π�Ñ±�A�t��]�≥ªC

v ∩��ⁿºⁿτ�C o�	ε∩��ⁿºⁿτ��π�μíC�πτ�]t@�B����AOP��⌠

p��÷���FΣ∩��⌠pS�vTA]	bY�nΘú�ñú�π�C

CLC HUΘXi	��C

v [ε�BzKnC π��RMu�÷Ω�Knvϕμ	tM�ú�[ε���P��±C

v yz��pqC π�]��B@�º�M]��yz��pqMKnΩTC

v �íΩTC π�Ω��W�B]����≤M�τ��B����B��[v��B≈v�tMs�τ�C

v AX��pqC ��í∩�π� Akaike ΩT�h�Γ���GW��¼�h (QIC) UΦ��ⁿºⁿAi

�∩����÷�cFH�t@� QIC �qAi�∩���w��l�C
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v �¼Kn�pqC π��íAX���wA]A�íAX�εX�w�ºⁿ±�pqAH�C�����

�¼ I � III ∩±��pqC

v ��⌠p�C π���⌠p�M∩���w�pqPHα�íCúF	l��⌠p�H�Az]iH∩�

π�ⁿ����⌠p�C

v ��⌠p��@�º�x}C π�⌠p���@�º�x}C

v ��⌠p���÷�x}C π�⌠p����÷�x}C

v ∩±Y� x}C π�w]���M⌠p�Σ�¡í� (YbuEM ¡í�v��ñnD) �∩±Y�C

v @δi⌠pτ�C π�ú�∩±Y� x}�x}C

v �N�{C π���⌠p�M∩�ºⁿ��N	{A�CLΦ�VqM«≤ (Hessian) x}��ß�⌠C

�N	{ϕμC n th ��N�π�@���⌠p� (q� 0th ��N (�l⌠p�) }l)AΣñ n OCL

íj�CYnD�N	{Ah�
�π��ß@��NAL� n ���≤C

v u@ñ�÷�x}C π�Nϕⁿ��	����x}�CΣ�c°½����ñ�Wμ	wC

sq⌠pΦ{í EM ¡í�

o�ϕμi²zπ�]�h�M]�μ¼@��Σ�¡í�⌠p�Cz]iHnDπ�πΘw⌠¡í�Cww

⌠Σ�¡í�úi�≤��h�í�¼C

]�P¼�C�Mμ]tbuw��v��Wⁿw�]�AH�bu�¼v��Wⁿw�]�¼�C�Mμñ

��ú@��CiH�
q�Mμñ∩���A���� By * ÷s�X¼���C

π�¡í�C ⌠p¡í�O
�∩]�íμ¼@��pΓX�C∩±�Mwp≤]w�]�wAH±�⌠p

¡í�C�í∩��n�PΣL�iμ±�������]�h�C

v ¿∩Cw∩ⁿw�⌠t]����h��XpΓ¿∩±�CoO]�μ¼@��@i��∩±C

v �íC±�C@�h��¡í�Pⁿwh��¡í�C��∩±b�	εs�����C

v ≈tC ]��C@h�úP�¡í�±�C�t∩��D�μ�C

v tºC±�C�h�]úF�@���¡í�P²eh��¡í�Cª
��]�� Helmert ∩±C

v HelmertC±�C�]�h��¡í� (úF�ß@�) PHßh��¡í�C

v ½�C±�C�h��¡í�]úF�ß@��PHßh��¡í�C

v h�íC±�u��GBG��GBT��GA����C�@�
�]t���O�u���F�G�


�]tG���F����Co�∩±��⌠ph�í�	C


�C iH������	l��w∩��A������τ��α½����w∩u�w��pΓw⌠Σ

�¡í�C

h½±���πC ��h½∩±⌡μ�]�w�Ahiq�]t∩±�π��h��ππΘπ��h�C��

Oi²z∩��πΦkC

v �pπ�tºC o�ΦkLk	εHU�]ºπΘiα�A��]�Y�u��∩±úP≤ΩL�]�AC

v Bonferroni k(B). �Φk�w∩n�wh½∩±��ΩA�π[ε��π��h�C

v 
� Bonferroni k(Q). oO
�vB��� Bonferroni {�FN���O�]	ÑA�{�k�ϕúO

uA²πΘπ��h�����PC

v Sidak �w(I). �Φk��¡± Bonferroni k��¡≤≥KC

v 
� Sidak k(S). oO
�vB��� Sidak {�FN���O�]	ÑA�{�k�ϕúOuA²πΘ

π��h�����PC
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sq⌠pΦ{íxs

�∩����HⁿwW�xsFziH∩���Ms���P�W�g{���A��[r��s��W�

�¿�@W�H�KW�	≡C

v ���w�¡í�C xs	l��x}ñC�[ε���¼w��Cϕ���tOG�íB]��OG�

�A{��xsw�≈vCϕ���tOh�í�A���O�¿��nw�≈vAB{��xsC��

��O (�ß@�ú�) �
nw�≈vA�hixsⁿwnxsº�O���C

v ��¡í�Hα�í�U�C xs��¡í�Hα�í�U�Cϕ���tOh�í�A���O�¿�

�nw�≈vHα�í�U�AB{��xsC����O (�ß@�ú�) �U�A�hixsⁿwnxs

º�O���C

v ��¡í�Hα�í�W�C xs��¡í�Hα�í�W�Cϕ���tOh�í�A���O�¿�

�nw�≈vHα�í�W�AB{��xsC����O (�ß@�ú�) �W�A�hixsⁿwnxs

º�O���C

v w��¬��C ∩≤t�G�í�tMG�]���h�í�t��íAo�xsC����w����

OC�∩�úA�≤ΣL���tC

v u�w��w��C xsu�w�x}ñC�[ε���¼w��]zLⁿws�τ�α½����Cϕ

���tOh�í�A{��xsC����O (�ß@�ú�) �w��A�hixsⁿwnxsº�O�

��C

v u�w���w���⌠p���C ϕ���tOh�í�A{��xsC����O (�ß@�ú�) �

⌠p���A�hixsⁿwnxsº�O���C

ϕ���tOh�í�ALk��UC��C

v 	l�tC[ε�P�¼�w���ºí�tºC

v ��� (Pearson) �tC [ε�∩�	 (Pearson) dΦ�pq��m�¡Φ�At�	l�t���C

sq⌠pΦ{í�X

N�¼�X�Ω�CgJ IBM SPSS Statistics μí�Ω��AΣñ]t���÷�B�@�º�x}AH��

�⌠p�B���Bπ��M�
�Cx}�������pUC

v ����C ���A����ú�wq��C

v RowType_C �o� (M����) COV (@�q)BCORR (�÷�)BEST (��⌠p�)BSE (���)B

SIG (π��h�) M DF (��]p�
�)CC��¼��ú�C�¼� COV (� CORR) ��O[ε�A

[WC�ΣLC�¼��O[ε�C

v VarName_C �o� P1BP2B...AP��⌠p�¼�� (úF���tG�í��H�) ���Mμ�∩

�A∩≤C�¼ COV � CORRAΣ����P��⌠pϕñπ����rΩ�∩�CΣLC�¼�xsμ

���C

v P1, P2, ... o���∩�≤���¼��]Aϕ��A]A��PtG�í������MμAΣñ��
��∩�≤u��vw⌠ϕñπ����rΩAB��C�¼���C

∩≤�l��A��@�q�]�sF�÷��]�t�≥��F����⌠p��]�sF����

�Bπ��h�M�t�
��]�t�≥��C

∩≤����B@�º�B�÷�Bπ��h�M�
�A�]�t�≥��CYzL�jºⁿ⌠p��

��A�ú	���F�h�]�t�≥��C

∩≤tG�í��B@�º�B�÷�Bπ��h�M�
�A�]�t�≥��CYzL�jºⁿ⌠p

tG�í��A�ú	���F�h�]�t�≥��C
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Y���Ah��Mμ��
p����Cbw��ñA����iαú�÷Fo@IM�lúPC∩

≤ú�÷��B��@�º���÷�B��⌠p�B���Bπ��h�M�
�A�]�t�≥�

�C

zi���x}��@�i@B�í⌠p��l�F²�OϕAbΣL¬�x}���{�ñA���Lk�

Y	i@B�R��AúDo�{�
ⁿ��b�B�X�C�¼CY�Oo�Az]np��x}��ñ�

����∩≤¬����{�	ÑNqí�PC

N�¼�X� XMLC N��⌠p�P��@�º�]Y∩����H XML (PMML) μíxs�x}Czi

H��o��¼��AN�íΩTM��ΣLΩ��ñHiμ��u@C

GENLIN ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v N��⌠p���l�ⁿw��rMμ]�� CRITERIA �ⁿO�C

v ⁿwTw�u@ñ�÷�x} (�� REPEATED �ⁿO)C

v pΓΣ�¡í�⌠p��AN@�º�TwbΣ¡í�H���� (�� EMMEANS �ⁿO)C

v ⁿwΣ�¡í�⌠p���qh�í∩± (�� EMMEANS �ⁿO)C

v ⁿwnπ�ΣΣ�¡í�⌠p��]�l�AH��ⁿw�∩±�¼±� (�� EMMEANS �ⁿO� TABLES

M COMPARE ÷Σr)C

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 8 � squ�VX�¼

squ�VX�¼��°u��¼Ao≥@G

v ��YizLⁿw�s�τ�P]�M@�q¿u��÷C

v ��iπ�D�A�tC

v [ε�iHπ��÷�C

squ�VX�¼[\h��íAqD�AaVΩ���μu�jkA��°�hh��íC

d�C a����i��squ�VX�¼HP�Ωτ���ΦíO�α��ú�����C�P�����

�
π��÷�A]�L
úO
P@��v��AB�P�	ñ���]π��÷�A�H
iHb�	

M��h�]tH≈�GHí��º��úP�C

σ°πs�iH��squ�VX�¼AHP�s��÷w	½O�αε�fw÷wo@�≈vC�Pfw�

½��q�Gq��O��÷A�H[J@�H≈�G�VX�¼���XAC��μ�Mo@�����π

��A]���R�Q (Poisson) �t�squ�VX�¼M∩�s�iα��XAC

q°Bq��⌠�⌠⌠A�ºluú	��¬ÑD�iH��squ�VX�¼A�JF�τb	ßC]�

iα�¬�π�Wq�qh�A�H�q�Rv�zL��H≈IZ�º� logit VX�¼AH	�Sw�≈�

¬�¬�ñ≤A��¼ (q°Bq�B⌠�⌠⌠) ºA����D¬�í��÷�C

uΩ��cv��iH²zb[ε�π��÷��AⁿwΩ��ñO²ºí��c÷YCpGΩ��ñ�O²

NϕW��[ε�AhL�b���ñⁿw⌠≤�C

ⁿ��C Sw�Oμ�����X���@wqΩ��	�ⁿ��C�pAμ@�ufw IDvμ���¼H

wqμ@σ�ñ�ⁿ��A²pGfw� ID úO��σ�ñ��@ IDANiα��nuσ� IDvMufw

IDv��XCb½��q]wñA��C�ⁿ��O²h½[ε�A]�C�ⁿ��iα��≤Ω��	�

h�O²C

ⁿ��O@�[εμ�A�BQ°�PΣLⁿ��L÷C�pAY�σ°πsñ�fwAΣσú¬�°�PΣ

Lfw�σú¬�L÷CϕC�ⁿ���½��qA�BzQn�o�[ε�ºí��÷���Awqⁿ��

K�oD�½nC�pAziα�w�Y�fwbs≥�f�í�σú¬�O�÷�C

buΩ��cv��Wⁿw�uⁿ��v���μ�Aú��wq�t@�º��c�ⁿ��A�ú	iα

�μ�MμAHwqH≈���⌠W�H≈�G@�º��c�ⁿ��C

½��qC b�ⁿw�μ����O½�[ε�C�pAμ@��gi�Oσ°πsñ 10 g�[ε�A�

X���δM��O@�ñY���C��[ε�C

wq@�º�s��Cb�ⁿw���μ�wqW��½��G@�º����FC@�μ�A�≤@�
�

�μ�μe��wq���C��ⁿ��úπ��P�@�º��¼FP@�@�º�s�ñ�ⁿ��Nπ�

�P����C

½�@�º��¼Coi�Tⁿw�t�@�º��cCi���c]AG

v �@Ñ�¡jk (AR1)

v �¡jk��¡í (1,1) (ARMA11)

v �X∩�
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v ∩ñu

v ��μ�

v Toeplitz

v D�c�

v �º�¿�

�osqu�VX�¼

�\α�nuiÑ�pqv∩�C

b\αϕWA∩�G

�R > VX�¼ > @δ�u�...

1. buΩ��cv��WAwqΩ���ⁿ���cC

2. uμ�M�Gv��W��n�μ@��A�μ@��iHπ�⌠≤�qh�A�O�≤/�τWμAbo

�ípUA�≤M�τWμ��Os≥�C∩��aⁿwΣ�tMs�τ�BTw�GAH�⌠≤H≈�

��⌠B����R[vC

3. ÷@Uu�	∩�vAHⁿw∩����]wC

4. ÷@Uu�¼∩�vHN��xs@�ñΩ��A�N�¼�X�í��C

5. ÷@Uu⌡μvH⌡μ{�A�B��u�¼v½≤C

��

o�]wzLs�τ�Awq��BΣ�t�ΣPw���÷YC

��C ��O�n�CªiHπ�⌠≤�qh�A	����qh��¡ε���tMs�τ�OAϕ�C

v N�τ��ϕ¿�C ϕ�����Ob@��τño���≤��A��μ�h]t�≤�A	ziH

∩�]t�τ��ΣLμ�C�pAb�τs���»�Aziα�²�
���SbúP@����»

ºUAMßO²����C�����
�qCbo�ípUA�O²����
�q�μ��ⁿw�

�� (�≤) μ�A�O²C���ñ�
�q�μ��ⁿw��τμ�CpGC�����
�qí�

PAhi��Tw�ⁿw�τ�C

�τ��j≤�Ñ≤C�O²��≤�C�≤��ODt��π�A	�τ��O�π�C

v �q�	�OC ziHw∩�O��∩����OCo�vTSwΘXAp��⌠p�A²ú��≤�í

AX�C�pApGz������� 0B1 M 2A��w]A{����ß@� (�¬�) �O� 2 ¿�

���OCbo�ípUA��⌠p�����P�� 0 � 1 �ºⁿ��÷]�∩ ≤�� 2 �ºⁿ��C

pGzⁿw�q��AB��wwq��AhiHzLqMμñ∩��]w����Cϕzbⁿw�¼

�L{ñApGúOoSwμ��sXΦíAo�O�ϕΦK�\αC

���tHPu��¼�÷Y (s�)C �
w��ºßA�íiw������t�ϕ
ⁿw�¼A	��

�nzLⁿws�τ�Pw��eu�÷YC����ú�¼�
i	��ApGzQntX
MμWS

��Sw�GM��τ��XAiH∩��q]wC

v u��¼C H�Os�ⁿw�A�tAobiH��u�jk� ANOVA �íw����O�Ω��C

v Gamma jkC H∩�s�ⁿw≈
�tAo�b��]t�������j������C

v ∩�u�C H∩�s�ⁿwR�Q (Poisson) �tAo�b��NϕTw�qñ�X{�����C

v tG�íjkC H∩�s�ⁿwtG�í�tAo�b��M��Nϕ[ε� k �¿\���º�τ��

��C
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v h�í�N�jkC ⁿwh�í�tAo�b���h�O�����Ch�í�t���
n logit s

�]���G��º� logit s�]h�OWq���C

v G��N�jkC H logit s�ⁿwG�í�tAo�b����N�jk�¼�w��G������C

v G�≈v�C H≈v�s�ⁿwG�í�tAo�b���π�≥ª�A�t�G������C

v �íⁿ¡síC H¼��∩�s�ⁿwG�í�tAϕí�[εS��ε�≤�Aobsí�RñO��

��C

�t

�∩�ⁿw����tCⁿwD�A�tPD�Os�τ��αOA∩≤bu�VX�¼∩�squ�VX�

¼	ÑO�	�Ciα��ts�τ��X��hABΣñ�nX�úA�≤ⁿw�⌠≤Ω��A]�z�∩

�iϕ
²�úX�z��qA����AX��XC

v G�íC ��t����NϕG�����≤����XAC

v Gamma ��C ��tA�≤π�����B�V�j������CYΩ��p≤�Ñ≤s�≥�Ah

ú�b�Rñ��∩�[ε�C

v �V¬� (Gaussian)C ��tA�≤π�����B�V�j������CYΩ��p≤�Ñ≤s�≥

�Ahú�b�Rñ��∩�[ε�C

v h�íC��tA�≤Nϕh�O�����C�í�í�M≤����qh�C

Wq���
PWqh�í�íAΣñ�w∩���C��Ow⌠@��O��¼�� (���Oú�)CS

ww�����w⌠��π�
w��P��ºC��O�iα�ºí�÷Y (�∩≤���O)C

�����y¿��h�í�¼AΣñ�IZ��N
@�{�����NAo���P���O�


n≈v�÷C

v tG�íC tG�íjkft∩�s���tG�í�tAo�b��Nϕπ�¬�º��X{����

�C

v �AC oA�≤�e∩�B�≤ñí (¡í�) �e�¼�G�s≥��C

v PoissonC ��ti°�bTw�í	���≤�o���ABA�≤π�Dtπ�����CYΩ��

Dπ�Bp≤s�≥�Ahú�b�Rñ��∩�[ε�C

s�τ�

s�τ�O�\�í⌠p���α½CziH���τ�pUG

v μ�C f(x)=xC���α½C�s�iHMh�íH��⌠≤�t@���C

v ¼�∩�síτ��∩�C f(x)=log(−log(1−x))Co�A�≤G�í�h�í�tC

v CauchitC f(x) = tan(π (x − 0.5)). o�A�≤G�í�h�í�tC

v ∩�C f(x)=log(x)C�s�iHMh�íH��⌠≤�t@���C

v ∩�¼�C f(x)=log(1−x)Co�A�≤G�í�tC

v ∩��ΓC f(x)=log(x / (1−x))Co�A�≤G�í�h�í�tC

v t∩�síτ��∩�C f(x)=−log(−log(x))Co�A�≤G�í�h�í�tC

v ≈v�C f(x)=Φ−1(x)AΣñ Φ−1 Of��@δ
n�Gτ�Co�A�≤G�í�h�í�tC

v �ΦC f(x)=x α, if α ≠ 0Cf(x)=log(x), if α=0Cα O���rWμA��OΩ�C�s�iHMh�íH�

�⌠≤�t@���C
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Tw�G

Tw�G]�q�Q{�O�÷�úe{≤Ω��B�α�≤���μ�C��w]Aπ�w]ΘJñΓ (�b

∩���⌠≤aΦⁿw) �μ�A�ΘJ≤�¼�Tw�Gí�C�íñ��O]WqM���μ��Qϕ¿]

���A	s≥μ�h�ϕ¿@����C

b�Mμñ∩�@�h�μ�����GMμAHKN�GΘJ��íñC�����G�¼°zN∩�

m≤��÷I	wC

v DnC w±mμ��b�GMμUΦAH�O�D��e{C

v �VC w±mμ���iα��X (Γ�@�) úb�GMμUΦAHG]�μ¼@�e{C

v TVC w±mμ���iα��X (T�@�) úb�GMμUΦAHT]�μ¼@�e{C

v *. ��w±mμ���Xúb�GMμ��AHμ@¼�e{C

u�G�m�vk
�÷si²z⌡μU��@C

ϕ 1. �G�m�÷sí�.

�� í�

zL∩�zQnRú���A�÷@URú÷sAqTw�G�¼ñRú��C

zL∩�zQn½s�����A�÷@UW�Σ�U�ΣA∩Tw�G�¼	���iμ½s

��C

��ysW�q��z∩��AN�¼��sW�¼AΦkO÷@UusW�q��v÷sC

]tIZC�íñq��]AIZA²OpG�]Ω��∩L	I��ANiHNIZ�úb�C

sW�q��

ziHbo�{�ñA�z��í���¼��Cq��¼��b��]��@�q�G���í�D��

�A²]��@�q��úiHPΣL]�h�μ¼@�C�pAsΩ°f�iα�l�L
	ßb����

�m�°O�DC]�C�	ßq�ubΣñ@�aI°OA]�ziHí	ß�G�O�¼≤���m�G

�	C

��AziH]tμ¼@��]�pP�P�@�q�÷�h�í����sWhh�¼�c��¼��ñC

¡εC �¼���UC¡εG

v μ¼@�	���]�ú��O�@�C]�ApG A O]�A�≥ⁿw A*A OL��C

v �¼�G�ñ���]�ú��O�@�C]�ApG A O]�A�≥ⁿw A(A) OL��C

v @�q	úi�¼�G�C]�ApG A O]�A	 X O@�qA�≥ⁿw A(X) OL��C

�c�¼��

1. ∩��¼≤ΣL]�ñ�]��@�qA�÷@UbY÷sC

2. ÷@Uu(º�)vC

3. ∩�e@�]��@�q�¼≤Σñ�]�A�÷@UbY÷sC

4. ÷@UusW��vC
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ziHHN]tμ¼@��A�sWhh�¼�c�¼��C

H≈�G

H≈�G]��π��SΓ�μ�GΣbΩ��ñ��i°�q�j���s	�H≈��Cª
i��

	��ñ�Lq�º�C��w]ApGzbuΩ��cv��ñ∩�@�HW�ⁿ��Ah�w∩�	hⁿ

��º��C�ⁿ����uH≈�Gv�⌠C�pApGzbuΩ��cv��WA∩�u�	vBu�

{vMu��v@�ⁿ��Ah�����UCH≈���⌠G

v H≈�G 1Gⁿ��O�	]S��GAu�IZ�

v H≈�G 2Gⁿ��O�	 * �O]S��GAu�IZ�

H≈���⌠���ΦkpU��G

1. YnsW�⌠A�÷@UsW�⌠...Co�}�yH≈���⌠z∩��C

2. YnsΦ{��⌠A�∩�QnsΦ��⌠A�÷@UsΦ�⌠...Co�}�yH≈���⌠z∩��C

3. pGnRú@�h��⌠A�∩�znRú��⌠A�÷@UuRúv÷sC

H≈���⌠

b�Mμñ∩�@�h�μ�����GMμAHKN�GΘJ��íñC�����G�¼°zN∩�

m≤��÷I	wC�íñ��O]WqM���μ��Qϕ¿]���A	s≥μ�h�ϕ¿@����C

v DnC w±mμ��b�GMμUΦAH�O�D��e{C

v �VC w±mμ���iα��X (Γ�@�) úb�GMμUΦAHG]�μ¼@�e{C

v TVC w±mμ���iα��X (T�@�) úb�GMμUΦAHT]�μ¼@�e{C

v *. ��w±mμ���Xúb�GMμ��AHμ@¼�e{C

u�G�m�vk
�÷si²z⌡μU��@C

ϕ 2. �G�m�÷sí�.

�� í�

zL∩�zQnRú���A�÷@URú÷sAq�¼ñRú��C

zL∩�zQn½s�����A�÷@UW�Σ�U�ΣA∩�¼	���iμ½s��C

��� 52��ysW�q��z∩��AN�¼��sW�¼AΦkO÷@UusW�q�

�v÷sC

]tIZC�w]AIZ��]tbH≈�G�íñC²OpG�]Ω��∩L	I��ANiHNIZ�ú

b�C

wq@�º�s��Cb�ⁿw���μ�wqW��H≈�G@�º����FC@�μ�A�≤@�
�

�μ�μe��wq���CiH�C�H≈���⌠ⁿwúP���μ��C��ⁿ��úπ��P�@�

º��¼FP@�@�º�s�ñ�ⁿ��Nπ��P����C
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ⁿ���XCoi²zbuΩ��cv��ñAqⁿ���w]�XñⁿwH≈�Gⁿ��C�pApG�

	B�{H�����Qwq�uΩ��cv��ñ�ⁿ��A�≥��
��Auⁿ��v�XU�MμN

��LB��B�� * �{H��� * �{ * ��Ñ∩�C

H≈�G@�º��¼Coi�Tⁿw�t�@�º��cCi���c]AG

v �@Ñ�¡jk (AR1)

v �¡jk��¡í (1,1) (ARMA11)

v �X∩�

v ∩ñu

v ��μ�

v Toeplitz

v D�c�

v �º�¿�

[vP��

�R[vC����OP����º��÷�⌠p�¼��C�R[vOiα��úP[ε�	��úP�w

�CYⁿw�R[vμ�Ah�w∩C�[ε�N���� (P����º��÷) úH�R[v�CYO²

��R[v�p≤�Ñ≤s�≥�Ahú��≤�RñC

��C ���Ou�cvw��Cª�Y�Lk
�í⌠pA²t��]Σπ��� 1F]�����u�s

W���u�w��CobR�Q (Poisson) jk�¼ñSO��A]�C�[ε��S≤���≤�h�i

αúPC

�pAb���Orp��N��≤±v�í�Aπ�T�gτ��≤Y@N��≤ñXt��rp�APπ

� 25 �gτ��≤Y@N��≤ñXt��rp�í�½n�tºCpGrp��gτOH����Φí	

JAhiNN��≤�q�¼��t�∩�s�� Poisson ����tG�í��C

ΣL�t�XMs��¼iα�n�����ΣLα½C

@δ�m∩�

o�∩�ⁿw��m�¼�≤�iÑ��hC

����C o�	ε��Mw��M]� (�OΘJ) ��O��AHP�u�ß�v�OCpG���D�

��A��b� 50��y��z]wñⁿw�q����Ah��ñ����]wC

ñεWhC ziHⁿw⌡μBΓ��N�j�CtΓk��]t@�	íjΘ�@��íjΘ��½BΓ

Bz{�C��N�j��ⁿw��M�Γ�jΘCⁿw@�Dt�π�Cw]�O 100C

⌠pß]wC o�]w�P�í��¼ΘXnp≤pΓH	�°C

v HαÑ�C �HαÑ��≤pΓ�¼Y���í⌠p�Cⁿw@�j≤ 0 Bp≤ 100 ��Cw]�O 95C

v ���C ⁿwπ���w��
�pΓΦíCpGz����o≈jA�OΩ�w¡�A�O�í���

�μ�@�º��¼F�pA��μ��∩ñuAh�∩�u���wú�Tw (�tΦk)vC��w]�C
pGz����o�pA�OΩ���¡�A�O�í���°�@�º��¼F�pL�cAh�∩�

u�wU�úP]FS�hS (Satterthwaite) ±ⁿk�vC

v Tw�GMY���wC oOpΓ��⌠p�@�º�x}�ΦkCpGzß��H�¼�]A�∩�

¡��⌠p�C
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w⌠

�¼�mtΓk��]t@�	íjΘP@��íjΘ��½�NBz{�CUC]wA�≤	íjΘC

��¼�°≤C

pG��⌠p�ñ��j�∩�≤��j�∩�≤p≤ⁿw� (���Dt��)AK�]¼�CpGⁿ

w��Ñ≤ 0Ahú�����hC

∩�ºⁿ¼�C

pG∩�ºⁿτ�ñ��∩�≤��∩�≤p≤ⁿw� (���Dt��)AK�]¼�CpGⁿw��

Ñ≤ 0Ahú�����hC

Hessian ¼�C

ϕⁿw�∩�ApGH Hessian �D��pqp≤ⁿw�AK�]¼�Cϕⁿw�∩�ApG�pqp

≤ⁿw�P∩�ºⁿ�∩���nAK�]¼�CpGⁿw��Ñ≤ 0Ahú�����hC

�j Fisher ��BJC

ⁿw@�Dt�π�C� 0 ⁿw Newton-Raphson kCj≤ 0 ��ⁿw�� Fisher ��tΓkA

BΓ��h nAΣñ n Oⁿw�π��Σß Newton-RaphsonC

�º�e��C

���@�d�º���e�C�ⁿw��C

�G�w]A��u��EXvAΣñA�∩ 1E-6 e���j�∩�≤C�]wú���GiαP� 22 �

ºe��ñ�o��GúPCYnq� 22 �ºe���ñ½sú��GA�w∩u��EXv�h���∩A

�O�w]e�� 1E-6C

w⌠p¡í�

o�ϕμi²zπ�]�h�M]�μ¼@��Σ�¡í�⌠p�Cw⌠pΣ�¡í�úA�≤h�í�íC

��C uTw�Gvñ�
�Oμ��¿��¼��íC≤�C�dzn�íú�w⌠pΣ�¡í��C�

��C

v ∩±�¼C ⁿwn�≤∩±μ�h��∩±�¼CpG∩�FuLvAhú�ú�∩±Cu¿∩v�ú�

ⁿw]���h��X�¿∩±�CoO]�μ¼@��@i��∩±Cu≈tv∩±±�C�]��h

�P�¡í�C�μ∩±h±�C�]��h� (úF�ß@�) P�ß@�h�Cu�ß@�vh�OH

u��∩�vWⁿw�]������MwC��No�∩±�¼úúO�μC

v ∩±μ�C ⁿw��∩��∩±�¼±�]��h�CY∩�uLv@�∩±�¼AhS�i∩� (�

�n∩�) �∩±μ�C

s≥μ�C �C�s≥μ�OquTw�Gvñ��s≥μ����	�	CbpΓw⌠p�Σ�¡í��A

@�q�Twbⁿw�C∩�¡í��ⁿw�q�C

π�w⌠p¡í�C ⁿwO������	l���s�τ�α�pΓw⌠pΣ�¡í�Cu�l��
�v

�pΓ���w⌠pΣ�¡í�C��NAϕ��OH�≤/�τ∩�ⁿw�Ao�ú��≤/�τ±��w⌠

pΣ�¡í�A	D�≤��w⌠pΣ�¡í�Cus�τ�α½v�pΓu�w���w⌠pΣ�¡í�C

�h½±�iμ�π�
C ��h½∩±⌡μ�]�w�Ahiq�]t∩±�π��h��ππΘπ��h

�C�i²z∩��πΦkC

v �pπ�tºC o�ΦkLk	εHU�]ºπΘiα�A��]�Y�u��∩±úP≤ΩL�]�AC

v 
� Bonferroni k(Q). oO
�vB��� Bonferroni {�FN���O�]	ÑA�{�k�ϕúO

uA²πΘπ��h�����PC
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v 
� Sidak k(S). oO
�vB��� Sidak {�FN���O�]	ÑA�{�k�ϕúOuA²π

Θπ��h�����PC

�C Sidak Φk±�pπ�tºΦkOuA	�C Bonferroni S±�C Sidak ΦkOuF]NOíA�pπ

�tº����M�C Sidak @�h��O�]A	�C Sidak ����M�C Bonferroni @�h��

O�]C

xs

�∩����HⁿwW�xsFú�\M{�μ�W�o�	≡C

w��Cxs���w��Cw�μ�W�O PredictedValueC

�O���w�≈vCpG��O�O�Ao�÷Σr�xse n ��O�w�≈vA�¬F�uxs��j

�Ovⁿw��CpΓ�O�����
n≈vCw]��W�O PredictedProbabilityCpnxsw��O�w

�≈vA�xsHα (��\Uz)C

Hα�íC �xsw���w�≈vºHα�í�W�PU�C∩≤úh�íH�����tAo���Γ�

��A	w]�W�O CIA�H _Lower M _Upper @�r�C

YOh�í�tMWq��Ah�w∩C�]���O��@�μ�Co�xs� n ��Ow�≈v�W�M

U�A�¬F�xs�OW¡ⁿw��Cw]�W�O CIA	w]μ�W�O CI_Lower_1BCI_Upper_1B

CI_Lower_2BCI_Upper_2 ÑÑAP���O����∩�C

YOh�í�tMWq��Ah�w∩C������]�ß@�ú����@�μ�]p��÷ΩTA��

\DD� 54��y@δ�m∩�z�Co�xse n ��O
nw�≈v�W�PU�A�¬iF²ú]A

�ß@�AH��uxs��j�Ovⁿw��Cw]�W�O CIA	w]μ�W�O CI_Lower_1B

CI_Upper_1BCI_Lower_2BCI_Upper_2 ÑÑAP���O����∩�C

��� (Pearson) �tCxsC�O²��	 (Pearson) �tAoib⌠pß@��íAX��E�Cw�

μ�W�O PearsonResidualC

Hα�C H�O���w��xsHα�C�pΓ�HαiH��w���≈v (�¬w�≈v)A�O�¬w

�≈vP�¬w�≈v�tºCw�μ�W�O ConfidenceC

�X�¼C o�N�ígJ�í� .zip ��CziH��o��¼��AN�íΩTM��ΣLΩ��ñH

iμ��u@C ⁿw�@B�����W�CY��Wμ��{���Aht��g��C

�¼°�

�{��bu�°�vñ��u�¼v½≤C��]s÷ΓU��½≤AYi�o�¼�¼�°�C

�w]A�π�u�¼Knv°�CYn[�ΣL�¼°�A�b°�Y�ñ∩�C

ziH�
∩��≤u∩�v∩��]usΦ > ∩�v�uΘXv��	�uΘXπ�vs�ñ� u�	ϕ

M�ϕvAú�
�ϕM�ϕ@��í½≤��NCUCDDyz�í½≤C

�¼Kn

��°O@���B�í�ΣtA�@²KnC
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ϕμCϕμ�ⁿXb��]wⁿw���B≈v�tMs�τ�CpG��O
�≤M�τwqAhxsμ�

��Hπ��≤μ�M�τμ��Tw��τ��Ct�A]�π�H�¡����� Akaike ΩT�h (AICC)

M Bayesian ΩT�h (BIC)C

v Akaike ��C�≤�� -2]ⁿ¡�∩�ºⁿ�∩��±�VX�¼�q�C��VpNϕ�íV�CAICC

�u��v�p AIC ���jpCϕ��jpW[�AAICC �¼� AICC

v BayesianC�≤�� -2 ∩�ºⁿ�∩��±��¼�q�C��VpNϕ�íV�CBIC ]�ug@v

L�����¼]�pA]tjqΘJ��°�¼�A²± AIC ≤YμC

�ϕCpG����OA�ϕ�π����¼��T�AY�T�����±C

Ω��c

�°�ú	z�ⁿw�Ω��cKnA�≤Uz�dⁿ��M½��q]íw�TⁿwC�@�ⁿ���[ε

ΩT�π�≤C�ⁿ��μ�M½��qμ�H���Ct�A]�π�C�ⁿ��μ�M½��qμ��h

��qC

�[εw�

∩≤s≥���A]Aⁿw��≤/�τ���Ao���⌠¡bW�[ε�Aπ�½�bWw��� Bin �

G�CzQ�¼pUAI��Cb 45 ��uWF��°iHiDz�íO��w��GSOt�O²C

��

∩≤�O��Ao�π�÷�ñ[ε��∩≤w���μe��AH�πΘ��±��C

ϕμ�íCú	X�úP�π��íAziHqu�ívU�Mμñs�o��íC

v C
�±Co�π�xsμñ�C��± (HC�M���±ϕ��xsμ��)C��w]�C

v xsμ��Co�π�xsμñ�xsμ��C÷���v��HC��±�≥ªC

v ÷�Coúbxsμñπ��Au�π��vC

v úYCoú�bxsμñπ�C�DB�μ�D��Cob��π�jq�O����C

≥��CpG��ñ�⌠≤O²π�≥��A�π�≤����CUΦ� (≥�) CCπ�≥���O²ú�	
J�T�πΘ��±ñC

h½��CpG�h��O��AC���ú�π�b�O�ϕμñA��u��vU�Mμi	ε�π��

��C

j¼ϕμCpGπ����π� 100 �HW��OAhú�π�ϕμC

Tw�G

��°�π��íñC�Tw�G�jpC

�íCú	U�úP�π��íAziHqu�ívU�Mμñs�o��íC

v �Cb��ϕñA�GO��ΣbuTw�Gv]wñ�ⁿw��AqW�U��Ct�����Gπ��

[vBz�ñ�s
u°Au°e�VjNϕ�XVh�π��G (�p� p �)C��w]�C

v ϕμC ��πΘ�íP�O�¼��� ANOVA ϕμC�O�GO��ΣbuTw�Gv]wñ�ⁿw�

�AqW�U��C

π�Cπ�uπ�v	⌠Ai	ε°�ñ�π���GCt��⌠�π��j≤	⌠���GCoú��≤�

íA��²z≤α�½≤�½n��GCw]�� 1.00A]�t�ú���π��Lo⌠≤�GC
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TwY�

��°�π��íñC�TwY���C��NA�íϕñ�U�]� (�Ow��) �wgLⁿ�sXA]�

@δí	t]���G�π�h��÷Y�FúF∩�≤�lY���O�AC��O�π�@�Y�C

�íCú	U�úP�π��íAziHqu�ívU�Mμñs�o��íC

v �C��ϕ²π�IZAMß���GbuTw�Gv]wñ�ⁿw��qW�U��Cb	t]���G

ϕñAt����¡�Ω����iμY���Ct����Y�π��[vBz�ϕ�HmΓπ�A

u°e�VjNϕ�XVh�π�Y�]�p� p ��C��w]�íC

v ϕμC �ϕμ�π��O�¼Y���Bπ���wMHα�íCbIZºßA�GO��ΣbuTw�

Gv]wñ�ⁿw��AqW�U��Cb	t]���GϕñAt����¡�Ω����iμY��

�C

h�íCpGh�í�t�@�A�≥uh�ívU�Mμ�	ε�π�����OCMμñ���C��O


u��∩�v]wW�Wμ�MwC

ⁿ��íCo�π�Sw�¼�¼�ⁿ�Y�⌠p�MHα�íA]AG��N�jk]G�í�tM logit s

��BWq�N�jk]h�í�tM logit s��BtG�íjk]tG�í�tM∩�s��H�∩�u�

�¼]R�Q (Poisson) �tM∩�s��C

π�Cπ�uπ�v	⌠Ai	ε°�ñ�π��Y�Ct��⌠�π��j≤	⌠��Y�Coú��≤�

íA��²z≤α�½≤�½n�Y�Cw]�� 1.00A]�t�ú���π��Lo⌠≤Y�C

H≈�G@�º�

��°�π�H≈�G@�º�x} (G)C

�íCú	U�úP�π��íAziHqu�ívU�Mμñs�o��íC

v @�º��CoO@�º�x}�÷�AΣñ�GO��ΣbuTw�Gv]wñ�ⁿw��AqW�U�

�C�÷�ñ�Γm∩�xsμ�Ap
Σ��C��w]�C

v �÷�C oO@�º�x}�÷�C

v úYCoO@�º�x}�÷�AS�C�DM�μ�DC

�⌠CpG�h�H≈���⌠AN��u�⌠vU�MμAH	∩�nπ���⌠C

s�C pGH≈���⌠�s�WμAN��us�vU�MμAH	∩�nπ��s�h�C

h�íCpGh�í�t�@�A�≥uh�ívU�Mμ�	ε�π�����OCMμñ���C��O


u��∩�v]wW�Wμ�MwC

@�º���

��°�π��tMH≈�G�@�º���⌠p�M�÷�pqCo�OiÑB]O≥���GAú	@�

º��cO�AX�ΩTC

KnϕCoO�t (R) MH≈�G (G) @�º�x}ñ����qBTw�G (X) MH≈�G (Z) ]px}

ñ�Ñ� (μ�q)AH�
�wqΩ��cºⁿ��μ��wq�ⁿ���q��t��C

@�º���ϕμC∩≤∩���GA�π�C�@�º����⌠p�B���MHα�íC�π����

�q°�G�@�º��c	wA≤H≈���⌠h
�⌠ñ��G�q	wCYzo{∩ñu�����

úπ�AziH�����÷�@�º��cC
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�GCpG�H≈���⌠AN��u�GvU�MμAH	∩�nπ���t�H≈���⌠C�t�G�


i	��C

s�C pG�t�H≈���⌠�s�WμAN��us�vU�MμAH	∩�nπ��s�h�C

h�íCpGh�í�t�@�A�≥uh�ívU�Mμ�	ε�π�����OCMμñ���C��O


u��∩�v]wW�Wμ�MwC

w⌠¡í�Gπ���G

o�Ow∩ 10 �u�π�vTw]��G�π���ϕAqTVμ¼@�}lAMßO�Vμ¼@�A�

ßOD��C��ϕ�w∩⌠¡bW�C�D���]�μ¼@�ñ�²CX��G�π�½�bW����

¼⌠p�F�μ¼@�ñ�GCX�G�C��ú��Ou°F�TVμ¼@ñ�TCX�G�C��ú��

O�ϕFΣL��w��h��ú�CΣw∩��ñC�w��Y���Gú	Ω��°
�	eC��NA

YL⌠≤π�w��Ahú�ú�⌠≤�⌠p¡í�C

Hα�Co���ⁿw�u��∩�v@í��HαÑ�Aπ�Σ�¡í��HαW¡MU¡C

w⌠¡í�G�q�G

o�OA�≤����nD�Tw]��G�ϕμM�ϕC

�íCú	U�úP�π��íAziHqu�ívU�Mμñs�o��íC

v �C��í�w∩⌠¡bW�C�D���]�μ¼@�ñ�²CX��G�π�½�bW����¼⌠p

�u��F�μ¼@�ñ�GCX�G�C��ú��Ou°F�TVμ¼@ñ�TCX�G�C��ú

��O�ϕFΣL��w��h��ú�C

pGnD∩±Ah�π�t@��ϕH±�∩±μ��h�Fbμ¼@�Φ�A��úF∩±μ�H��

�Gπ�C�h��X��ϕCb¿∩∩±ñAZ≈⌠⌠�OH��ϕ��±�ϕAΣñ⌠⌠ñ�Iºí

�Z≈∩���ºí�tºC�u∩��pW�π�tºF�u∩�Dπ�tºCσ��d≤⌠⌠

ñ�uW�A�Huπú��Φíπ�u�s
�Iºítº��ππ��C

b�t∩±Φ��π�@°°�AΣ½�bW�O���¼⌠p�A⌠¡bW�O∩±μ���Fbμ¼

@�Φ�Ah��∩±μ�H��C��Gh��Xπ�°°�C°°π�C�∩±μ�h�P�¡í�

ºí�tºA
�Γ⌠¡u°ϕ�C

b�μ∩±Φ��π�@°°�AΣ½�bW�O���¼⌠p�A⌠¡bW�O∩±μ���Fbμ¼

@�Φ�Ah��∩±μ�H��C��Gh��Xπ�°°�C°°π�C�∩±μ�h�P (úF�ß@

�) P�ßh��tºA
�Γ⌠¡u°ϕ�C

v ϕμC��íπ����¼⌠p��ϕμBΣ���BH��GñC�μ�h��XHα�íFΣL��w

��h��ú�C

pGnD∩±Ah�π�t@�ϕμAΣñ]tC�∩±�⌠p�B���Bπ���wMHα�íFb

μ¼@�Φ�Aú∩±μ�H�AC��Gh��Xú���O�CCt�A��π�tπΘ�w�G�

ϕμFbμ¼@�Φ�Aú∩±μ�H�AC��Gh��Xú���O�πΘ�wC

Hα�Co���ⁿw�u��∩�v@í��HαÑ�A�½π�Σ�¡í��HαW¡MU¡C

tmCo��½¿∩∩±�ϕ�tmCP⌠⌠tm��AΩ�tm�Lkπ�∩±A²�KF½��u°C
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� 9 � ��¼∩�∩�u��R

u�í∩�∩�u��Rv{���RhΦ��μeϕ (Cpϕ)Cª���N±�AttΓkAH�Ñhí∩

�u��¼tAh�μeϕC�{���Uzo{���O��O�÷s�Cb�m�¼�Ai��Φk�j

ε∩JMVß°hkC∩íM�¼	ÑAziHnD��⌠p���÷s�wCíM�¼�N��xsμ[W

0.5C

d�C HΓ��τ�����nπs��AπsH�²pΓC@��H�AA[WU�úPnw�⌠Φ��

O (nBñBw)B²e�����PAH��τA�⌠
 (N�÷) Ñ]�CL
o{A
�P⌠Φ�nw��

÷A]P�P�n�÷C

�pqC o�{���pq�G��B�tB��⌠p�B���BHα�íB�÷s�wC²b�q�¼Φ

����Ah��t�M�A≈v�C

�í∩�∩�u��RΩ��q

Ω�C ]���O�O�A��n�R���ú��O��C�OrΩ��]iHO����A²Oª��b

}l���í∩��RºeAN½ssX¿����C

�K∩\h��ⁿwLh�h�Ao��ⁿw�
P�h�xsμou����[ε�A	BdΦ�iαOS

���C

�÷{�C u�í∩�v{��U≤T{�í��º∩�AMßzNi��u@δ∩�u��Rv�u∩�¿

�±∩�u��RvA�≥�⌠�íC��Az]iH��u��½ssXvANrΩ��½ssXCpG�

r������OA���u½ssXv��s≥�π��C

Yn�o�í∩�∩�u��R

b\αϕWA∩�G

�R > ∩�u� > �¼∩�...

1. ∩�Γ��h����O]�C

2. bu]�vMμñA∩�@��h�]���AMß÷@Uuwqd≥vC

3. �C@�]���Awq��d≥C

4. bu�¼�mv�ñA∩�∩�C

��A∩�@�xsμ[v��Aⁿw�c�s�C

∩�u��Rwqd≥

z��ⁿXU]�����Od≥C�p�M�j���O∩��]�����CM�¬�OAΓ���í�

�π�A	B�p���p≤�j�CpG[ε�¿b�¡º�AN�Q�úC�pAzⁿw�p�� 1 M�

j�� 3A�≥Nu��� 1B2 M 3 oT��C�C�]���½�o�Bz{�C

∩�u��R�¼

ⁿw�íC íM�¼]t��]��D��AH���]�í�μ¼@�Cb∩�u�qvºßAzNiH�

úíM�¼ⁿw�¿�C
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�¿�C �¿�O]�X{��¬Ñ�MμCÑhí�¼]twqú��OM���∩�CÑ����C�]

zbu]�vMμñ∩��� ABB M CAMßAqu���G�vU�Mμñ∩�uμ¼@
vCú���

íN�]t�ⁿw�T]�¼� A*B*CBG]�¼� A*BBA*C M B*CAH�D�G ABB M CCúnbú

����ñⁿw�∩�CÑ��C

�m��

∩�∩�]�M@�q	ÑG

¼�C ����∩w����¬Ñμ¼@��C��w]�C

D��C �C��∩���A��D����C

���VC ��∩���A����iα��Vμ¼@�C

��TVC ��∩���A����iα�T]�μ¼@�C

���VC ��∩���A����iα��Vμ¼@�C

��¡VC ��∩���A����iα�¡Vμ¼@�C

�í∩�∩�u��R∩�

π�C ziH∩�u���tϕvBu�tvA�Γ�ú∩CbíM�¼ñApG[εM�μ���Ñ�A�

tN�Ñ≤ 0C

��C Y��q�¼AziH∩�UC@��Γ��¼���G�tP@δ≈vCo���i�≤UMw�

íPΩ��At{�C

π�íM�¼C Y�íM�¼AziH∩�u��⌠p�vC��⌠p�i≤UzMwyßnq�íñAß�

����Ct�A��@≈CX�÷s�w�÷sϕμi	��A²∩�\h]��ϕμ	ÑAo�∩��p

ΓN��ϕ¬C

�í°≤C �N±�AttΓk��o��w⌠CziHⁿwu�j�NvBu¼�v�uDelta �v([J

íM�¼ñ��xsμ����)AHg@�h�⌠p°≤C

HILOGLINEAR ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v Hx}�íⁿwxsμ[v]�� CWEIGHT �ⁿO�C

v Hμ@ⁿOú�X��¼��R (�� DESIGN �ⁿO)C

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 10 � @δ∩�u��R

bμeϕC�CpϕñAu@δ∩�u��Rv{���R��¿JC�μe��ñ�[ε���Cϕμñ�

C�μe���c¿@�xsμA	C��O��N��@�]�Ct�A]��OⁿμeϕCñxsμ��

���]���A	í���hOⁿ]�M@�qC
{��� Newton-Raphson k⌠pÑhíPDÑhí

∩�u��¼��jºⁿ��CiH�R Poisson �h�í�tC

���Az�hiH∩� 10 �]�wqϕμ	�xsμC	Bxsμ�c��²ziH�ú�π�ϕμw

q�c�s�Bb�¼ñ]A���BAX∩�±�¼A�ΩIΣ�ϕμ��πΦkC≤∩±��Ahα²

zpΓº�∩��Γ± (GLOR)C

t����π��¼ΩTPAX��pqC��Az]iHπ�U��pqM��A�N�tMw��sJ@

�ñΩ��C

d�C H@≈�÷≥��F{T«N��≤�°iΩ���Aªi�Tw�waP��O�PRºí�÷

p�CΩ�W��Γ±A�πaⁿXΣ÷p�C

�pqC [εM�μ��F	l�tB�πß�tM≈tF]px}F��⌠p�F�Γ±F∩��Γ±F

GLORFWald �pqFHα�íC��G�πß�tB���tM@δ≈vC

@δ∩�u��RΩ��q

Ω�C ]�O�O�A	���xsμ@�qúOs≥�Cϕ@��b�¼ñ�At��Nxsμñ[ε��

¡í�@���M�
xsμC�∩��Os≥�Cª
�≤pΓº�∩��Γ±CΣ�O�μxsμ��

∩�u��X�Y�C

��Axsμ�c���ⁿú[v�C�pApGí�xsμO�c�s�A�≥xsμ�c����úO 0

NO 1C�ún��xs�c��[vπXΩ�C�∩�uΩ�v\αϕñ�u[v[ε�vC

�]C u@δ∩�u��Rvñ�Γ�i���GGPoisson Mh�íC

bR�Q (Poisson) �t��]ºUG

v bπsiμºeA����jp�
úOTw�A�h�Rú��M≤���jpC

v xsμñ�[ε��≤Ab�pWPΣLxsμñ�xsμ�O¼�W��C

�≥Abh�í�t��]ºUG

v ����jp��OTw�A�h�R��M≤���jpC

v xsμ�b�pW�úOW��C

�÷{�C ��uμeϕv{��τμeϕCCY	�N@��h��O��°����A	ΣL�°�í

���A���u∩�¿�±∩�u�v{�C

�o@δ∩�u��R

1. b\αϕWA∩�G

�R > ∩�u� > @δ...

2. bu@δ∩�u��Rv∩��ñA∩��h 10 �]���C
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ziHG

v ∩�xsμ@�qC

v ∩�xsμ�c��AHwq�c�s��]A���C

v ∩�∩±��C

@δ∩�u��R�¼

ⁿw�íC íM�¼]A��Dn��G�P]����÷�μ¼@�C²ú]t@�q��CYnuⁿwμ

¼@�l�A�ⁿwúP@�qº]��μ¼@�A�∩�u�qvC

]� & @�qC ]�P@�qí�CXC

�íñº��C �í�°z�Ω�	e	wCb∩�u�qvºßAzNiH∩�²�RºD��Mμ¼@�C

²Oz��ⁿX���Q±J�¼���C

�m��

∩�∩�]�M@�q	ÑG

¼�C ����∩w����¬Ñμ¼@��C��w]�C

D��C �C��∩���A��D����C

���VC ��∩���A����iα��Vμ¼@�C

��TVC ��∩���A����iα�T]�μ¼@�C

���VC ��∩���A����iα��Vμ¼@�C

��¡VC ��∩���A����iα�¡Vμ¼@�C

@δ∩�u��R∩�

u@δ∩�u��Rv{��π��íTºMAX��pqC��Az�iH∩�UCΣñ@��h�∩�G

π�C ziH∩�O�nπ�UC��pqApxsμ�[εM�μ��F	l�tB�πß�tM≈tF�

¼�]px}F�¼���⌠p�C

��C o���uαb�q�¼U��A]AΓ��G�x}][εM�μxsμ���πß�t�≈t�C

��Az]iHπ��πß�t�≈t��A≈v�M���A�C

Hα�íC ziH�π��⌠p��Hα�íC

°≤C Newton-Raphson kiH�o��jºⁿ��⌠p�CAiHΘJ�NB¼�°≤H� delta]��s

W�����±ⁿk�xsμ��j�q�s��CDelta O�bíM�¼ñ�xsμC

@δ∩�u��Rxs

�∩�zQnsJ@�ñΩ��@�s����CΣñHs��W�Wq�r� n �C�xs��ú�WS�

W�C
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Y�Ω�OO²bΩ�sΦ�ñ��O[ε�Axs���O���πXΩ� (Cpϕñ�xsμ)CpGzx

s�E�Ω���t�w��Ah
xsμñC�[ε��xs�Aú�QΘJΩ�sΦ�ñCYnA�xs

��Az�
E�Ω�A�α�oxsμ�C

iHxs���¼��tG	lB���Bw�π�≈tCt�Az]iHxsw��C

v �tC]���í�	l�tAªO[εxsμp�Pw�xsμp�ºí�tºC

v ����tC�túHΣ����⌠p�C����t]�� Pearson �tC

v w�π�tC����túHΣ⌠p���C
≤w�π�tb∩��¼�T��Ñ±���AA]�ª


±����t≤�n��d�AC

v ≈tCa�t��ºⁿ±dΦ�pq�O�mº¡Φ�]G ¡Φ�AΣñ�����t��][εp�εh

w�p��C≈t�Ñ±���A�tC

GENLOG ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v pΓxsμ[εWvMxsμw�Wv�u��XA�CL
�X��tB����tM�πß�t]�

� GERESID �ⁿO�C

v �≤½��w�w]{��� (�� CRITERIA �ⁿO)C

v π�����t (�� PRINT �ⁿO)C

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 11 � ∩�¿�±∩�u��R

u∩�¿�±∩�u��Rv{���R]��]�������P���]��í����ºí�÷YCΣ

ñA]��q�O�O�A	���iαO�O�]]��CΣL���]xsμ@���iHOs≥�A²

ª
�DHv@[ε��≥ªiμM�Cbxsμñ�[v@�q¡í�A�M��
xsμC	]����

�∩�ADOH���u��X�íϕ�Cbo�{�ñA���]ªOh�í�tAo��í���N�

�h�í∩�¿�±�¼CΣ��ΦkAOH Newton-Raphson k⌠p∩�¿�±∩�u��¼���C

b�AziH∩� 1 � 10 �]��M]�����XC	Bxsμ�c��²ziH�ú�π�ϕμwq�

c�s�Bb�¼ñ]A���BAX∩�±�¼A�ΩIΣ�ϕμ��πΦkC≤∩±��Ahα²zp

Γº�∩��Γ± (GLOR)CΣ�O�μxsμ��∩�u��X�Y�C

t����π��¼ΩTPAX��pqC��Az]iHπ�U��pqM��A�N�tMw��sJ@

�ñΩ��C

d�C @�b Florida �πs]A 219 ªuksCuks��½¼A]ΣΘ¼jpH���ϕ���≥

	��≥��úPHπso{A�p�uks�Rª��	ú�w��±�AP�j�uks�±��±A

pF 0.70 �FP�A≥y 3 b∩�ª��	úO��±�WA���≥yñ�¬�C

�pqC N�pqΦ�	ÑA@�G[εM�μ��F	l�tB�πß�tM���tF]px}F��⌠

p�Fº�∩��Γ±FWald �pqFHα�íC��G�πß�tB���tM@δ≈v�C

∩�¿�±∩�u��RΩ��q

Ω�C ]��O�O�C]�O�O�Cxsμ@��iHOs≥�A²Oϕ@��b�¼ñ�At��Nx

sμñ[ε��¡í�@���M�
xsμC�∩��Os≥�Cª
O�pΓº�∩��Γ±

(GLOR)CΣ�O�μxsμ��∩�u��X�Y�C

��Axsμ�c���ⁿú[v�C�pApGí�xsμO�c�s�A�≥μ�c����úO 0 NO

1C�ún��μ�c���E�Ω�[vC∩�uΩ�v\αϕñ�u[v[ε�vC

�]C 
iH�]Gí���ñ�C@��O�X	���úOh�í�tC�≥Abh�í�t��]º

UG

v ����jp��OTw�A�h�R��M≤���jpC

v xsμ�b�pW�úOW��C

�÷{�C ��uμeϕv{�π�CpϕCϕzQ�R[ε��M@�í���ºí�÷Y�A���u@

δ∩�u��Rv{�C

Yn�o∩�¿�±∩�u��R

1. b\αϕWA∩�G

�R > ∩�u� > Logit...

2. bu∩�¿�±∩�u��Rv∩��ñA∩�@��h�]��C

3. ∩�@��h�]���C

]��M]������A��p≤�Ñ≤ 10C
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ziHG

v ∩�xsμ@�qC

v ∩�xsμ�c��AHwq�c�s��]A���C

v ∩�@��h�	ε��C

∩�¿�±∩�u��R�¼

ⁿw�íC íM�¼]A��Dn��G�P]����÷�μ¼@�C²ú]t@�q��CYnuⁿwμ

¼@�l�A�ⁿwúP@�qº]��μ¼@�A�∩�u�qvC

]� & @�qC ]�P@�qí�CXC

�íñº��C �í�°z�Ω�	e	wCb∩�u�qvºßAzNiH∩�²�RºD��Mμ¼@�C

²Oz��ⁿX���Q±J�¼���C

ziHQ�N��]�����iα�XAP�íMμñ�C@����XAv@±�O���o�ΦíAN

�G�[J]pCpGz∩�u]A���]��v∩�A�≥�b�íMμñ][J@�μ��� (1)C

�pA�]�� D1 M D2 úO]��C]����Mμ�
u∩�¿�±∩�u��Rv{�]D1BD2B

D1*D2���CpGu�íñº��vMμñ]t M1 M M2A	B�]A�����A�≥�íMμñN

�]t 1BM1 M M2Co�@A�G]pNi]AC��í�PC�]�����XG

D1BD2BD1*D2

M1*D1BM1*D2BM1*D1*D2

M2*D1BM2*D2BM2*D1*D2

]��ñ]t���C �b�q�¼ñA[J��@�]��C

�m��

∩�∩�]�M@�q	ÑG

¼�C ����∩w����¬Ñμ¼@��C��w]�C

D��C �C��∩���A��D����C

���VC ��∩���A����iα��Vμ¼@�C

��TVC ��∩���A����iα�T]�μ¼@�C

���VC ��∩���A����iα��Vμ¼@�C

��¡VC ��∩���A����iα�¡Vμ¼@�C

∩�¿�±∩�u��R∩�

u∩�¿�±∩�u��Rv{��π��íΩTMAX��pqC��Az�iH∩�UCΣñ@� (�h�)

∩�G

π�C iHπ����pqGxsμ�[εM�μWvF	l�tB�πß�tM≈tF�¼�]px}F�

¼���w⌠C
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��C u��q�¼�α�����Cª
]AFΓ��G�x} (w∩[εM�μxsμ���πß�t�

≈t)C��Az]iHπ��πß�t�≈t��A≈v�M���A�C

Hα�íC ziH�π��⌠p��Hα�íC

°≤C Newton-Raphson kiH�o��jºⁿ��⌠p�CAiHΘJ�NB¼�°≤H� delta]��s

W�����±ⁿk�xsμ��j�q�s��CDelta O�bíM�¼ñ�xsμC

∩�¿�±∩�u��Rxs

�∩�zQnsJ@�ñΩ��@�s����CΣñHs��W�Wq�r� n �C�xs��ú�WS�

W�C

Y�Ω�OO²bΩ�sΦ�ñ��O[ε�Axs���O���E�Ω� (�Cpϕñ�xsμ)CpGz

xs�E�Ω���t�w��Ah
xsμñC�[ε��xs�Aú�QΘJΩ�sΦ�ñCYnA�x

s��Az�
E�Ω�A�α�oxsμ�C

iHxs���¼��tG	lB���Bw�π�≈tCt�Az]iHxsw��C

v �tC]���í�	l�tAªO[εxsμp�Pw�xsμp�ºí�tºC

v ����tC�túHΣ����⌠p�C����t]�� Pearson �tC

v w�π�tC����túHΣ⌠p���C
≤w�π�tb∩��¼�T��Ñ±���AA]�ª


±����t≤�n��d�AC

v ≈tCa�t��ºⁿ±dΦ�pq�O�mº¡Φ�]G ¡Φ�AΣñ�����t��][εp�εh

w�p��C≈t�Ñ±���A�tC

GENLOG ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v pΓxsμ[ε��Mxsμ�μ���u��XA�CL
�X��tB����tM�πß�t (��

GERESID �ⁿO)C

v �≤½��w�w]{��� (�� CRITERIA �ⁿO)C

v π�����t (�� PRINT �ⁿO)C

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 12 � �Rϕ

b\hípUAziα�Qn�τYΓ��≤ºí��í�tAp���í°u (���≈�e��í) º�C

²OAo@�Ω�q�]A@���O²�G��≤�[ε�]�píAS�Nπs�⌠�A�M��qA�

�H]Ab	�Ciα]���	]	o��¼pGw∩í�[ε�A�≤uObπs�⌠ºeo�Fw∩Σ

L[ε�A
��bπs�⌠ºeNwLk�≥l�Σ¼AF��ΣL[ε�iα
≤Y�PπsL÷�	

]	Lk�≥]�p�u�f���Co��[ε����ⁿ¡[ε�AL
�oo�πsúAX�� t �w

�u�jko@���NC

²OA�@��p�N∩o�Ω��ϕ��A
��l��RϕC�Rϕ�≥�ºAOΓ[ε�í�j¿

��±�p��í�íC��wgQ[ε�@�í�í�H�QpΓA
�í�o����≤�≈vCC@

�í�≈v⌠pºß��⌠pbúP�íI�≤o���≈vC

d�C b�U�
WAs�ºjBK v°±�K v°n�HΩτ}l�A²Nl���¿Γ�iμπsA

@�
ⁿ�°kAt@�
ⁿΩτ�°kCMßA��Ω����RϕAHK±�Γ��πΘ��vAM

wΩτ�°kO�±�°kiBC��Az]iH�ssí��Iτ�AH�°�Φí@±�ANiHo�

≤h�ΩTC

�pqC iJ��B≈}��B
��I���B���≤��B±��εB±�síB
n±�sí (M�

��)B≈vK� (M���)BC@�bC@�í�j��I± (M���)QC@��ñ��sí�íQ±��

Oísí�t� Wilcoxon (Gehan) �wC��GsíB∩�síBK�B�I±�ⁿεsí�τ��C

�RϕΩ��q

Ω�C �í���
O�q�C¼A���
OG����Oí�A�Q��¿π�C 	Bª�����≤

�Q���μ@��s≥�d≥C]����
O�O�A	BQ��¿π�C

�]C �≤�≈vb�l�≤ºßA�
Nu�H��í	�� (
�]ª
b�∩�íΦ�OD�¡w

�)C]NOíAbúP�íiJπs�[ε� (�pAbúP�í}lv°�fH) �
��ⁿ�ϕ{Cbⁿ

¡[ε�MDⁿ¡[ε�ºí�
S�t���tºC²OApG\hⁿ¡[ε�úOíp±�Y½�fwA

�≥z��GiαN��tC

�÷{�C u�Rϕv{�∩o���R (@δ��usí�Rv) ���pδΓΦkCuKaplan-Meier sí

�Rv{���ñ�úP�ΦkpΓ�RϕA
Φk�úN[ε�í��¿≤p��í�íCpG[ε��

���h����
ΦkA�≥bC@sí�í�íu�����[ε�CpGzh�����Psí�í�

PzQn� (@�q) 	ε����÷A���uCox jkv{�C²∩≤P��[ε�	ÑApG@�qiH

búP�íIú�úP����A���ut�í���@�q� Cox jkvC

Yn���Rϕ

1. b\αϕWA∩�G

�R > sí > �Rϕ...

2. ∩�@�u��v�sí��C

3. ⁿw�τ��í�íC

4. ∩�¼A��AHwqwo����≤�[ε�C

5. ÷@Uuwq�≤vANiHⁿw¼A����A�ϕ��≤�o�C
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��ziH∩��@Ñ�]���C]����C@�Oú�ú�sí����pδΓϕC

z]iH�]���∩��GÑC�@M�GÑ]�����X�ú�sí����pδΓϕC

�Rϕwq¼A����≤

¼A���∩w���≤Nϕo�[ε�����≤wgo�CΣL���[ε�ú�Qϕ¿Qⁿ¡C�ΘJ

��O���≤�μ@��d≥�C

�Rϕwqd≥

pG[ε���bzⁿw�]���d≥º	��AªN�Q]Ab�RñA	Bd≥	C@�WS��ú�

ú��O�ϕμ (M��ApGnD��)C

�Rϕ∩�

ziH	εu�RϕvUΦ���RC

�RϕCYn��bΘXñπ��RϕA��°∩��RϕC

��C ²ziHnDsíτ����CpGzwgwq]���AN��]����wq�C�ls�ú��

�CziH�����]AJsíB∩�síB�IBK�Mⁿεsí≈vC

v síCibu���Wπ�
nsíτ�C

v ∩�síCib∩���Wπ�
nsíτ�C

v �ICibu���Wπ�
n�Iτ�C

v K�Cπ�K�τ�C

v ⁿεsíC�su���WQ 1 εß�sí≈vτ�C

±��@]��h�C pGzwg��@Ñ	ε��ANiHqo��OñA∩X@��N��⌡μ

Wilcoxon (Gehan) �wCª�±�ls��síA�bb�@Ñ]�W⌡μ�wCpGzwgwq�GÑ]�A

�≥N���GÑ���C�h�⌡μ�wC

SURVIVAL ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v ⁿw@�HW�]��C

v ⁿwúÑ��íC

v ⁿw@�HW�¼A��C

v ⁿw±�Φí (
Φíú]A��]�M��	ε��)C

v pΓ±ⁿ±�A	úO�T±�C

p��π�ykΩTA��\mⁿOyk��ΓUnC
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� 13 � Kaplan-Meier sí�R

b\hípUAziα�Qn�τYΓ��≤ºí��í�tAp���í°u (���≈�e��í) º�C

M	o��Ω�q�]A@�ⁿ¡[ε�Cⁿ¡�[ε�OS�O²��G�≤�[ε�(�pAbπs��

��oa�qu@�H)C@δb��o�ⁿ¡�[ε��Aú���uKaplan-Meierv{�AHK⌠p�≤P

�í��íC�B���uKaplan-Meierv�íADOH⌠pC��≤o��íI�°≤≈v�≥ªA���

�≈v��n�¡A⌠pC��íI�sívC

d�C AIDS�sv°kb�°�RW�S�⌠≤v°�\�HAiHⁿ
@�πsA��Γ�� AIDS fHA

@�
ⁿ��v°A²Ot@�h��Ωτ��v°CMßA��Ω��� Kaplan-Meier �íA²zα≈

±�Γ��πΘsívAHMwΩτ�°kO�±�°kiBC��Az]iH�ssí��Iτ�AH�

°�Φí@±�ANiHo�≤h�ΩTC

�pqC N�pqΦ�	ÑA@�GsíϕA]A�íB¼AB
nsíM���B
n�≤M�l��F¡

í�Pñ��sí�íA]t���M 95% Hα�íC��GsíB�IB∩�síAH�ⁿεsíC

Kaplan-Meier �Ω��q

Ω�C �í���
Os≥�A¼A��iHO�O�s≥�A	]�M�h��h�
O�O�C

�]C �≤�≈vb�l�≤ºßA�
Nu�H��í	�� (
�]ª
b�∩�íΦ�OD�¡w

�)C]NOíAbúP�íiJπs�[ε� (�pAbúP�í}lv°�fH) �
��ⁿ�ϕ{Cbⁿ

¡[ε�MDⁿ¡[ε�ºí�
S�t���tºC²OApG\hⁿ¡[ε�úOíp±�Y½�fwA

�≥z��GiαN��tC

�÷{�C uKaplan-Meierv{����Y�ΦkpΓ�RϕAo�ΦkNO⌠pC��≤ϕ��sí��

Iτ�Cu�Rϕv{�DO��OI�p�@kiμsí�RAª�Γ[ε�í��¿�p��íAo∩

≤Bzj¼��iα�D���CpGzh�����Psí�í�PzQn� (@�q) 	ε����÷A�

��uCox jkv{�C²∩≤P��[ε�	ÑApG@�qiHbúP�íIú�úP����A���

ut�í���@�q� Cox jkvC

Yn�o Kaplan-Meier sí�R

1. b\αϕWA∩�G

�R > sí > Kaplan-Meier...

2. ∩��í��C

3. ∩�¼A��Hwqwo����≤�[ε�Co���iHO���OurΩCMß÷@Uwq�≤C

AiHN∩�@���τs�tºCA]iH∩��h��Aª�����C@h (stratum) ú��}��RC

Kaplan-Meier wq¼A���≤

�ΘJ��A�π����≤wgo�LFCziHuΘJ@���A]iHΘJ@�d≥�@sΩ��C

u�ϕz�¼A��O���A�α��u��d≥v∩�C
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Kaplan-Meier ±�]�h�

AiHnD�pΩ���úP��]��sí�t�ÑíCi���pΩ��∩�Ñ�BBreslow �wBH�

Tarone-Ware �wC∩�Σñ@��NΦ�Hⁿwniμ�±�GX��h��A∩C@�hA��h��t

∩A�O�C�ht∩C

v ∩�Ñ�C±�sí�t�Ñ���wC���íIb��wñú�¡í[vC

v BreslowC±�sí�t�Ñ���wCHC��íI��I�[ε���[v�íIC

v Tarone-WareC±�sí�t�Ñ���wC�íIO��C@��íIñπ��Iº[ε����¡Φ�

[vC

v X��h��Cbμ@�wñ±���]�h�AH�wsí�u��Ñ�C

v ��h��t∩C±�]�h��C�Swt∩CLk��¿∩�	�wC

v ∩C@�hCw∩C�Ñh⌡μ��]�h��Ñ��O�wCpGzS��h��Ahú�⌡μo��

wC

v �C�ht∩C±�C�Ñh]�h��C�Swt∩C¿∩�	�wb�úA�CpGzS�Ñh��A

hLk⌡μ�wC

]�h��u���C ²AiH�w≤V]�h��u��	Co�∩�u�∩í (	úO pairwise) ]�

h��±����C

Kaplan-Meier xss��

ziHΓ Kaplan-Meier ϕ�ΩTs¿s���AMßb�Rñ��o���AH�w�]�∩�]Ct�A

z]iHNsíBsí����B�IM
n�≤s¿s���C

v síC
nsí≈v⌠p�Cw]���W��r� sur_ [��C�pApG sur_1 wsbAKaplan-

Meier �ⁿú��W� sur_2C

v sí�����C
nsí⌠p�����Cw]���W��r� se_ [W��C�pApG se_1 ws

bAKaplan-Meier �ⁿw��W� se_2C

v �IC
n�Iτ�⌠p�Cw]���W��r� haz_ [W��C�pApG haz_1 wsbAh Kaplan-

Meier N�ⁿw��W� haz_2C

v 
n�≤C�[ε�sí�í�¼AX��[ε���≤�
n��Cw]���W��r� cum_ [W

��C�pApG cum_1 wsbAKaplan-Meier �ⁿú��W� cum_2C

Kaplan-Meier ∩�

ziHq Kaplan-Meier �RñAnDU�úP�ΘX�¼C

�pqC ziH∩��π�wpΓºsíτ���pqCo��pq]AsíϕB¡í�Pñ��sí�íA

H�����CpGzwg[J]���AhC@�ú�ú��O��pqC

��C ��²ziH�°
�ΦíA�dsíBⁿεsíB�IB∩�síM∩�síτ�CpGzwg[

J]���AhC@�ú��sτ�C

v síCibu���Wπ�
nsíτ�C

v ⁿεsíC�su���WQ 1 εß�sí≈vτ�C

v �ICibu���Wπ�
n�Iτ�C

v ∩�síCib∩���Wπ�
nsíτ�C
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KM ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v �o��ϕAª�Γß≥�dñ≥��[ε�Aϕ¿ censored [ε���O�OC

v �u��	�wⁿwíZ (íZúα�Ñ)C

v �osí�í������� (	úO����)C

p��π�ykΩTA��\mⁿOyk��ΓUnC

� 13 � Kaplan-Meier sí�R 75
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� 14 � Cox jk�R

uCox �kv��í∩�≤Ω��mw��¼C�¼�ú�@�síτ�Aw�w∩w������w�A�

��≤b�w�í t �o�≈vC�sτ���¼�w����kY�Oq�[εⁿ��w⌠FMßA�¼i

HM�π�w�����q�s[ε�C��NAⁿ¡ⁿ��]Yb[ε�í�í�g	���≤���ⁿ

���∩≤w⌠�¼D���C

d�C ��Γ��ípAk�Mk�bo���Φ�O��P���IH�
��uCox jkv�íAΘJ�

���í� (C��Γ���) ��O@�@��AAYi����}lo���OP����í�º����

]C

�pqC w∩C@��¼G–2LLBºⁿ±�pqMπΘdΦCw∩�¼ñ���G��⌠p�B���� Wald

�pqCw∩úb�¼ñ���G���pqM�tdΦC

Cox jkΩ��q

Ω�C z��í���
O�q�A²¼A��iHO�O�A]iHOs≥��C��� (@�q) iHO

s≥�A]iHO�O�CpGªO�O�A�≥N�
OΩ	����ⁿ�sXL ({�ñ��∩�iH��

N�O��½ssX)C�h���
O�O�C sXß��¿π��urΩC

�]C [ε��
OW��A	B�Ivb⌠≤@q�í�A�
úO��C]NOíAúP[ε�ºí��

I±�ú�
H�í	∩�C�G��]��¿±��I�]C

�÷{�C pG¿±��I�]ú¿��� (pWz)AiαNo��ut�í���@�q� Coxv{�Cp

GzS�@�qA��u�@��O@�q��AziH��u�Rϕv�uKaplan-Meierv{��τ��

�síB�Iτ�CpG��ñS�ⁿ¡Ω��� (]NOíAC�J��[ε�úO���≤)AziHzL

uu�jkv{�A���w�qP�≤o��íºí�÷Y�íC

Yn�o Cox jk�R

1. b\αϕWA∩�G

�R > sí > Cox �k...

2. ∩��í��C��R�í���t��[ε�C

3. ∩�¼A��AMß÷@Uuwq�≤vC

4 . ∩�@��h�@�qCYn]Aμ¼@��A�∩���Mμ¼@��÷���AA÷@U

u>a*b>vC

zi�
wq�h��AHNpΓúP�O��íC

Cox jkwq�O��

ziHⁿwuCox jkv{�p≤Bz�O�����C

@�qC CX���zLD∩�� (��⌠≤@h∩μ) �ⁿw���@�qCpGí�@�qOrΩ���

�O����A�≥zNuαΓª
ϕ¿�O@�q��C
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�O@�qC CX��Q°¿�O���CC���]t@���]±bA�ñ�Ao���NϕYN���

∩±sXCrΩ��]ΣW�ß�≥��� < �wgX{bu�O@�qvMμñC�qu@�qvMμ∩�

O��O@�qAMßANL
��u�O@�qvMμWC

�≤∩±C ²ziH�≤∩±ΦkC�ei��∩±ΦkpUG

v ⁿ�C ∩±ⁿX
�O¿�O�sbC∩±x}ñ����OO�@πC�sϕ�C

v �μC úF���OH�Aw�������Oú�≥���O�±�C

v tºC w�������O]úF�@��OH��ú�≥²e�O�¡í�G�±�Co�∩±]s@

u«	÷S (Helmert) ∩±vC

v HelmertC w�������O]úF�ß@��OH��ú�≥ß≥�O�¡í�G�±�C

v ½�C w�������O]úF�@��OH��ú�≥ªe@��O�±�C

v h�íC �μh�í∩±Cª�]�OíZúO�Ñ�Ch�í∩±uA�≤����C

v ≈tC w�������O]úF���OH��ú�≥πΘ�G�±�C

pGz∩�u≈tvBu�μv�uⁿ�v��A�∩�u�@�v�u�ß@�vϕ¿���OC��NA

u�bz÷@Uu�≤vßAΦk��u�Hº∩�C

rΩ@�q��O�O@�qCYnqu�O@�qvMμñ�úrΩ��Az��²qDn∩��ñ�u@

�qvMμñA�ú��]t
�����C

Cox jk�

��iH�z�⌠��º⌠p�íA�B���	�GCziH�ssíB�IBt∩�síτ��∩�AH

�Q 1 εß�síτ�C

v síCibu���Wπ�
nsíτ�C

v �ICibu���Wπ�
n�Iτ�C

v t∩�síτ��∩�C ln(-ln) α½ß�
nsí⌠p��M�⌠p�C

v ⁿεsíC�su���WQ 1 εß�sí≈vτ�C

]�o�τ��H�@����	��A�H@�q�������A�α�sXτ�≥�í�∩����C

w]�O�C�@�q�¡í�ϕ@ª����A²OziHzLu�≤��v	ε�AΘJ�v���H�

s��C

Γ@�q��u�...�s�Ou°vσr�ANiH��O@�q�C����sX�v�u°Co�∩�u

A�≤�O@�qCbuw�s�@�q��vMμWAo��qW�ß�Q[W (Cat)C

Cox jkxss��

ziHΓ�Rß�U��Gs¿s���C
U��RNiH��o���A�w�]�∩�]C

xs�¼��C �\zNsíτ��Σ���Blog-log ⌠p�B�Iτ�Bí��tBjk� DfBeta H�u

�w�� X*Beta xs�s���C

v síτ�C�w�í	
nsíτ���CªÑ≤
�q�sí≈vC

v t∩�síτ��∩�Cln(-ln) α½ß�
nsí⌠p��M�⌠p�C

v �Iτ�Cxs
n�Iτ�⌠p�]τ�@ Cox-Snell �t�C

v �í�tCziH�s��tANΣ±∩sí�íAH�w±��I�]Cb���¼ñAC�@�q�x

s@���C��t�A�≤]t�@�@�q��¼C
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v DfBetaC�ú[ε���⌠pY��≤Cb���¼ñAC�@�q�xs@���CDfBetas �A�≤

�]t@�@�q��¼C

v X*Beta. u�w���CH¡í��ñ��@�q��n�MAH�ΣbC�[ε��∩���⌠p�C

pGz⌡μt�í���@�q� Cox ��ANuαxs DfBeta ��Mu�w��� X*BetaC

N�íΩT�X� XML �C ��⌠p�H XML μí�X�ⁿw��ñCziH��o��¼��AN�

íΩTM��ΣLΩ��ñHiμ��u@C

Cox jk∩�

ziH
UΦ�	ε�RMΘXC

�¼��pqC ziH�o�¼����pqA]A exp(B) �Hα�íM⌠p�÷CziHbC�BJún

DΓXo��pqA]iH�ß@�BJ�nDC

vBº≈vC pGz∩�vBjk�Rk��AziHⁿw∩J�í��q�íRú�≈vCpG��� F-

(ΘJ) π��h�p≤u∩Jv���AN�ΘJ
��FpGπ��h�j≤uRúv���A
��N�

QRúC�BuΘJv���p≤u�úv�C

�j�NC ²zⁿw�¼��j�NAo�∩��	ε{�MΣ�MΦ���º�íC

π�≥�uτ�C ²zQ�@�q�¡í�π�≥�u�Iτ�M
nsíτ�CpGwgⁿw≥�í�÷

�@�q��AhLk��o�∩�C

Cox jkwq¼A����≤

�ΘJ��A�π����≤wgo�LFCziHuΘJ@���A]iHΘJ@�d≥�@sΩ��C

u�ϕz�¼A��O���A�α��u��d≥v∩�C

COXREG ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v �o��ϕAª�Γß≥�dñ≥��[ε�Aϕ¿ censored [ε���O�OC

v �≈tB�μMⁿ�∩±Φk∩����O (�@M�ß@�ú�)C

v �h�í∩±Φkⁿw�OíZ (²OíZ
�ºí�ú�Ñ)C

v ⁿwΣL��N°≤C

v 	εBz≥���ΦíC

v ⁿwxs���W�C

v NΘXgJ�í IBM SPSS Statistics Ω��C

v ⌡μ�ANC�����O�Ω�A��±b�í�s�ñCp�ϕz�RjqΩ���ANiH
Uú

�O�ΘC²Oo�\αúA�≤P�í�÷�@�qC

p��π�ykΩTA��\mⁿOyk��ΓUnC

� 14 � Cox jk�R 79
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� 15 � pΓ�í��@�q

÷MbY�ípUAz�QnpΓuCox jkv�íA²O¿±��I��]oLk¿�C]NOíA�I±

�H��í	∩�A�HbúP�íIWA@�qñ�Y��]�h����]���úPCbo�ípUA

zN��∩�XR¼�uCox jkv�íA]�o��íiH²zⁿw�í��@�qC

�F�Ro���íA�²A��wq�í��@�qC(h½�í��@�qiH�ⁿOykⁿw)CYn

F¿��AiH�Nϕ�í�t���C����� T_CziH��o���wq�í��@�qA���

Φí�UCΓ�G

v pGzQ�w÷≤Sw@�q�¿±��I�]A�OQn⌠pi�\ú¿±��I�XR Cox jk�¼A

ziHN�í��@�qwq¿�í�� T_ �τ�M�D@�qC�p�í��M@�q��nANO�

ú��μd�A²Oz]iHⁿw��°�τ�C]�A�w�í��@�qY��π��AiH≤Uz

A�¿±��I�]O�XzC

v ����búP��í�	Aiα��úP��A²t�Wúúo@w≥�í�÷Cbo�ípUAz�

�²wq�q�í��@�qA	o�@�qiH���Φϕ�í[HwqCpG�Φϕ�í��G�

uAΣ�� 1QpGO�AΣ�O 0CMßA��@sΩ��Φϕ�íAq@��q�ñ���í��@�

qC�pAYzbiμπs���P�ñACP��q@�σú]�O� BP1 � BP4�AhziHN�í

��@�qwq� (T_ < 1) * BP1 + (T_ >= 1 & T_ < 2) * BP2 + (T_ >= 2 & T_ < 3) * BP3 + (T_ >=

3 & T_ < 4) * BP4C��NA∩≤⌠≤�w[ε�AA�ñ����Φnu�@�Ñ≤ 1A�U�ú�

Ñ≤ 0C½y�íA
iHNo�τ�Hσr�	¿upG�íb@P�H	A�� BP1FpG�≤@P

�MΓP�ºíA�� BP2A����C

bupΓ�í��@�qv∩��ñAAiH��τ���	ε���í��@�q�ϕ�íA��Nª�


ΘJu�í�÷�@�q�ívσr��ñC�NrΩ����Hb"��
ñ��ñA	������H

ⁿεμíΣJA�BHI@�p�I��C�G���� T_COV_AP�buCox jkv�íñ�
]t@�

qC

YnpΓ�í��@�q

1. b\αϕWA∩�G

�R > sí > Cox /tP�í��@�q...

2. ΘJ�í��@�q�ϕ�íC

3. ÷@Uu�¼vAHK�≥pΓuCox jkvC

�	G�TwbuCox jkv�íñAw]tϕ@@�q�s�� T_COV_C

p��÷ΩTA��\DD � 77��� 14 �, yCox jk�RzC

t�í��@�q� Cox jkΣL\α

ⁿOykyÑ]i²zⁿwh��í��@��C��ΣLi��ⁿOyk\αAH	]t (�ú]t) �í�

�@�q� Cox jk��C

p��π�ykΩTA��\mⁿOyk��ΓUnC

© Copyright IBM Corp. 1989, 2016 81



82 IBM SPSS Advanced Statistics 24



� 16 � �O��sXΦk

b\h�{�ñAziHnD�@�∩±�����N�O���AMßAϕ@�⌠ΘJΦ{í�qñ�úC

ziHⁿw
�∩±���sXΦíAq�Ob CONTRAST �ⁿOñⁿwC�g�²í��C	 CONTRAST ñ

úP�∩±�¼nDΩ�Wp≤B@C

�t

P�¡í�º≈tC Hx}�[I�Ao�∩±π�Uz�íG

mean ( 1/k 1/k ... 1/k 1/k)
df(1) (1-1/k -1/k ... -1/k -1/k)
df(2) ( -1/k 1-1/k ... -1/k -1/k)

. .

. .
df(k-1) ( -1/k -1/k ... 1-1/k -1/k)

Σñ k ������O��ABw]ípU�ñL�ß@��OC�pAπ�T��O����Σ≈t∩±p

U��G

( 1/3 1/3 1/3)
( 2/3 -1/3 -1/3)
(-1/3 2/3 -1/3)

YnñL�ß@�H���OA�b DEVIATION ÷Σrß�A�A�ⁿwnñL��Os�C�pAHU��

ⁿO�o�@�M�T��O�≈t�ñL�G��OG

/CONTRAST(FACTOR)=DEVIATION(2)

�] factor �T��OC�ß�G�∩±x}N�O

( 1/3 1/3 1/3)
( 2/3 -1/3 -1/3)
(-1/3 -1/3 2/3)

�μ

�μ∩±C N]��C�h�P�ß@�±�C@δ�x}�í�

mean (1/k 1/k ... 1/k 1/k)
df(1) ( 1 0 ... 0 -1)
df(2) ( 0 1 ... 0 -1)

. .

. .
df(k-1) ( 0 0 ... 1 -1)

Σñ k ������O��C�pAπ����O����Σ�μ∩±pU��G

(1/4 1/4 1/4 1/4)
( 1 0 0 -1)
( 0 1 0 -1)
( 0 0 1 -1)

Yn��t@��O	D�ß@�@����OA�b SIMPLE ÷Σrß��A�ⁿw���O���s�A

²��OM
�O�÷��C�pAUz CONTRAST �ⁿO�owñL�G��O�∩±x}G

/CONTRAST(FACTOR) = SIMPLE(2)

�] factor ����OC�ß�G�∩±x}N�O

(1/4 1/4 1/4 1/4)
( 1 -1 0 0)
( 0 -1 1 0)
( 0 -1 0 1)
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Helmert
«�÷S (Helmert) ∩±C N�����OPß≥�O�¡í�±�C@δ�x}�í�

mean (1/k 1/k ... 1/k 1/k 1/k)
df(1) ( 1 -1/(k-1) ... -1/(k-1) -1/(k-1) -1/(k-1))
df(2) ( 0 1 ... -1/(k-2) -1/(k-2) -1/(k-2))

. .

. .
df(k-2) ( 0 0 ... 1 -1/2 -1/2)
df(k-1) ( 0 0 ... 0 1 -1)

Σñ k ������O��C�pAπ����O����Σ«	÷S (Helmert) ∩±x}��ípUG

(1/4 1/4 1/4 1/4)
( 1 -1/3 -1/3 -1/3)
( 0 1 -1/2 -1/2)
( 0 0 1 -1)

tº

t���«�÷S (Helmert) ∩±C N�����OP��º²e�O�¡í�±�C@δ�x}�í�

mean ( 1/k 1/k 1/k ... 1/k)
df(1) ( -1 1 0 ... 0) df(2) ( -1/2 -1/2 1 ... 0) . .

. .
df(k-1) (-1/(k-1) -1/(k-1) -1/(k-1) ... 1)

Σñ k ������O��C�pAπ����O����Σtº∩±pU��G

( 1/4 1/4 1/4 1/4)
( -1 1 0 0)
(-1/2 -1/2 1 0)
(-1/3 -1/3 -1/3 1)

h�í

�μh�í∩±C �@�
�]t���O�u����F�G�
�]tG����F�T�
�]tT�

���F�����≤¬Ñ����C

ziHⁿw
�w�O����o�BzΦíh�ºí�íZCíZ�Ñ (pGzñLx}h��w]�) iH

ⁿw�q 1 � k �s≥π�AΣñ k ��O��CpG�� drug �T��OAh�ⁿO

/CONTRAST(DRUG)=POLYNOMIAL

�ϕ≤

/CONTRAST(DRUG)=POLYNOMIAL(1,2,3)

M	íZ�Ñ�D�
�nC�pA�] drug Nϕ�
T��O�úP	qCpG�
�G�O��ε	q�

�@�O�Γ�A	�T�O��@�O�T�AhBzΦí�O�íZ�ÑABo�¼pU�XAx}
s

≥π�c¿G

/CONTRAST(DRUG)=POLYNOMIAL(1,2,3)

²OApG�
�G�O��ε	q��@�O���A	�T�O��@�O�C�AhXA�x}�

/CONTRAST(DRUG)=POLYNOMIAL(1,4,7)

bWzU�ípUA∩±Wμ��G�Adrug ��@�
�]t	qh��u����AB�G�
�]tG

����C

h�í∩±b���	�πs���ϕ���ΦÑΦ�D���Cz]iH��h�í∩±iμDu��u

±JA�p�uu�jkC
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½�

±������Fh�C @δ�x}�í�

mean (1/k 1/k 1/k ... 1/k 1/k)
df(1) ( 1 -1 0 ... 0 0)
df(2) ( 0 1 -1 ... 0 0)

. .

. .
df(k-1) ( 0 0 0 ... 1 -1)

Σñ k ������O��C�pAπ����O����Σ½�∩±pU��G

(1/4 1/4 1/4 1/4)
( 1 -1 0 0)
( 0 1 -1 0)
( 0 0 1 -1)

o�∩±bⁿ°�RΦ���ntº���SO��C

Sϕ

�
�wq�∩±C �\Sϕ∩±���H¡Φx}��íe{A	x}�CMμ��P�w�����O

���PC∩≤ MANOVA P LOGLINEAR 	ÑAΘJ��@C�
�¡í��∩±����Nϕ@�[v�Ao

�[v�hⁿ�p≤�oΣL���∩≤�w���¡í� (pG���)C@δ	ÑAo�∩±�VqC

]tSϕ∩�ºx}�ΣlUCⁿX����ºí�±�C�μ∩±q�����C�μ∩±b�pW¼�W

�B�DhlCY�XUCh��μ∩±G

v ∩≤CC	ÑA∩±Y��M� 0C

v DpXC���¿∩Σ∩�Y���n�Mτ� 0C

�pA�]
Bz���h�ABzQn²BzΦí�Uh�
�¼�±�CXA�Sϕ∩±�

(1 1 1 1) weights for mean calculation
(3 -1 -1 -1) compare 1st with 2nd through 4th
(0 2 -1 -1) compare 2nd with 3rd and 4th
(0 0 1 -1) compare 3rd with 4th

z�
 MANOVABLOGISTIC REGRESSION M COXREG �UC CONTRAST �ⁿO�ⁿw����G

/CONTRAST(TREATMNT)=SPECIAL( 1 1 1 1
3 -1 -1 -1
0 2 -1 -1
0 0 1 -1 )

∩≤ LOGLINEAR 	ÑAz��ⁿwG

/CONTRAST(TREATMNT)=BASIS SPECIAL( 1 1 1 1
3 -1 -1 -1
0 2 -1 -1
0 0 1 -1 )

úF¡í�C�ΣlUC�M�� 0CDpXC�C@¿∩Σ�n�Mτ� 0G

Rows 2 and 3: (3)(0) + (–1)(2) + (–1)(–1) + (–1)(–1) = 0
Rows 2 and 4: (3)(0) + (–1)(0) + (–1)(1) + (–1)(–1) = 0
Rows 3 and 4: (0)(0) + (2)(0) + (–1)(1) + (–1)(–1) = 0

Sϕ∩±ú���μC²
�ºíúo�u��XCpGO��A{��°iu�����εBzC

HelmertBtºBH�h�í∩±úO�μ∩±C
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ⁿ�O

ⁿ���sXC τ��Ω	sXABLk�≤ LOGLINEAR � MANOVAC�sX�s����� k–1Cw∩��

k–1 ��A����ñ�[ε�sX� 0Cw∩��ⁿ����A� i ���ñ�[ε�sX� 0AúF� i

�A���ñ�[ε�sX� 1C
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� 17 � @�º��c

��ú	�÷@�º��c�ΣLΩTC

e]��G�@ÑC�@�º��cπ�ºΦ�º�AB�F��ºí�ºΦ�÷CΓ�ú�F��ºí��

÷�AO�≤P���ºí���í�÷���nC

(σ1
2 σ2σ1ρ1 σ3σ1ρ1ρ2 σ4σ1ρ1ρ2ρ3)

(σ2σ1ρ1 σ2
2 σ3σ2ρ2 σ4σ2ρ2ρ3)

(σ3σ1ρ1ρ2 σ3σ2ρ2 σ3
2 σ4σ3ρ3)

(σ4σ1ρ1ρ2ρ3 σ4σ2ρ2ρ3 σ4σ3ρ3 σ4
2)

AR(1)C ��π�PΦ�º��@Ñ���k�cC⌠≤Γ���Y
��FAhΣ�÷�Ñ≤ rhoAY
�

T����jAhΣ�÷�Ñ≤ rho2A����Cⁿ¡ε� –1<<1C

(σ2 σ2ρ σ2ρ2 σ2ρ3)
(σ2ρ σ2 σ2ρ σ2ρ2)
(σ2ρ2 σ2ρ σ2 σ2ρ)
(σ2ρ3 σ2ρ2 σ2ρ σ2)

AR(1)GºΦC��π�ºΦ�º���@Ñ�¡jk�cC⌠≤Γ���Y
��FAhΣ�÷�Ñ≤ rAY

Γ���O
�T����jAh�Ñ≤ r2A����Cⁿ¡ε	�≤ –1 M 1 ºíC

(σ1
2 σ2σ1ρ σ3σ1ρ

2 σ4σ1ρ
3)

(σ2σ1ρ σ2
2 σ3σ2ρ σ4σ2ρ

2)
(σ3σ1ρ

2 σ3σ2ρ σ3
2 σ4σ3ρ)

(σ4σ1ρ
3 σ4σ2ρ

2 σ4σ3ρ σ4
2)

ARMA(1,1)C This is a first-order autoregressive moving average structure. ��cπ�PΦ�º�CΓ���

Y
��FAhΣ�÷�Ñ≤ *AY
�T����jAhΣ�÷�Ñ≤ *(2)A����C�O����k�

����¡í���AΣ�ⁿ¡ε	�≤ –1]t�P 1]t�ºíC

(σ2 σ2φρ σ2φρ2 σ2φρ3)
(σ2φρ σ2 σ2φρ σ2φρ2)
(σ2φρ2 σ2φρ σ2 σ2φρ)
(σ2φρ3 σ2φρ2 σ2φρ σ2)

�X∩�C ��c�����º�M��@�º�C

(σ2 + σ1
2 σ1 σ1 σ1)

(σ1 σ2 + σ1
2 σ1 σ1)

(σ1 σ1 σ2 + σ1
2 σ1)

(σ1 σ1 σ1 σ2 + σ1
2)

�X∩�G�÷�x}C�@�º��cπ�PΦ�º�AB��ºí�PΦ�÷C

(σ2 σ2ρ σ2ρ σ2ρ)
(σ2ρ σ2 σ2ρ σ2ρ)
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(σ2ρ σ2ρ σ2 σ2ρ)
(σ2ρ σ2ρ σ2ρ σ2)

�X∩�GºΦC�@�º��cπ�ºΦ�º�AB��ºí����÷C

(σ1
2 σ2σ1ρ σ3σ1ρ σ4σ1ρ)

(σ2σ1ρ σ2
2 σ3σ2ρ σ4σ2ρ)

(σ3σ1ρ σ3σ2ρ σ3
2 σ4σ3ρ)

(σ4σ1ρ σ4σ2ρ σ4σ3ρ σ4
2)

∩ñ�C �@�º��c��ºΦ�º�AB��ºí�s�÷C

(σ1
2 0 0 0)

(0 σ2
2 0 0)

(0 0 σ3
2 0)

(0 0 0 σ4
2)

]��RG�@ÑC�@�º��c����ºΦ�º�A]t��í�ºΦ��H���í�PΦ��C⌠

Γ���í�@�º�A�ΣºΦ�º��º�n�¡Φ�C

(λ1
2 + d λ2λ1 λ3λ1 λ4λ1)

(λ2λ1 λ2
2 + d λ3λ2 λ4λ2)

(λ3λ1 λ3λ2 λ3
2 + d λ4λ3)

(λ4λ1 λ4λ2 λ4λ3 λ4
2 + d)

]��RG�@ÑAºΦC�@�º��cπ�ºΦ�º�AB��º�O
��ñ�Γ�ºΦ���¿C⌠

Γ���í�@�º�A�ΣºΦ�º���@�º�n�¡Φ�C

(λ1
2 + d1 λ2λ1 λ3λ1 λ4λ1)

(λ2λ1 λ2
2 + d2 λ3λ2 λ4λ2)

(λ3λ1 λ3λ2 λ3
2 + d3 λ4λ3)

(λ4λ1 λ4λ2 λ4λ3 λ4
2 + d4)

Huynh-FeldtC oO@�uΩ�vx}C²�º��@�º��úi���C

(σ1
2 [σ1

2 + σ2
2]/2 - λ [σ1

2 + σ3
2]/2 - λ [σ1

2 + σ4
2]/2 - λ)

([σ1
2 + σ2

2]/2 - λ σ2
2 [σ2

2 + σ3
2]/2 - λ [σ2

2 + σ4
2]/2 - λ)

([σ1
2 + σ3

2]/2 - λ [σ2
2 + σ3

2]/2 - λ σ3
2 [σ3

2 + σ4
2]/2 - λ)

([σ1
2 + σ4

2]/2 - λ [σ2
2 + σ4

2]/2 - λ [σ3
2 + σ4

2]/2 - λ σ4
2)


�μ�C ��cπ����º�C��]⌠≤��ºí�ú�÷C

(σ2 0 0 0)
(0 σ2 0 0)
(0 0 σ2 0)
(0 0 0 σ2)

ToeplitzC �@�º��cπ�ºΦ�º�AB��ºí�PΦ�÷CΣ�F��ºí�÷Y�A¿∩�F�

�ºí�PΦ�÷C	Q�T����jß��ºí�÷YAτ�PΦ�÷A����C
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(σ2 σ2ρ1 σ2ρ2 σ2ρ3)
(σ2ρ1 σ2 σ2ρ1 σ2ρ2)
(σ2ρ2 σ2ρ1 σ2 σ2ρ1)
(σ2ρ3 σ2ρ2 σ2ρ1 σ2)

ToeplitzGºΦC�@�º��cπ�ºΦ�º�AB��ºí�ºΦ�÷CΣ�F��ºí�÷Y�A¿∩

�F��ºí�PΦ�÷C	Q�T����jß��ºí�÷YAτ�PΦ�÷A����C

(σ1
2 σ2σ1ρ1 σ3σ1ρ2 σ4σ1ρ3)

(σ2σ1ρ1 σ2
2 σ3σ2ρ1 σ4σ2ρ2)

(σ3σ1ρ2 σ3σ2ρ1 σ3
2 σ4σ3ρ1)

(σ4σ1ρ3 σ4σ2ρ2 σ4σ3ρ1 σ4
2)

L�cC ��D��M�@�º�x}C

(σ1
2 σ2 1 σ31 σ41)

(σ2 1 σ2
2 σ32 σ4 2)

(σ31 σ32 σ3
2 σ4 3)

(σ41 σ4 2 σ4 3 σ4
2)

D�c�G�÷�x}C�@�º��cπ�ºΦ�º�AB�ºΦ�÷C

(σ1
2 σ2σ1ρ21 σ3σ1ρ31 σ4σ1ρ41)

(σ2σ1ρ21 σ2
2 σ3σ2ρ32 σ4σ2ρ42)

(σ3σ1ρ31 σ3σ2ρ32 σ3
2 σ4σ3ρ43)

(σ4σ1ρ41 σ4σ2ρ42 σ4σ3ρ43 σ4
2)

�º¿�C ��cN��μ� (ID) �cⁿú�C@�ⁿwH≈��C
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��

�"��HñσrA�σrA�S

ϕ��º���CC

e@�f
@δi⌠τ�

≤º�u��¼ñ 34

sq⌠pΦ{í 45

@δ∩�u��R

]� 63

Hα�í 64

ⁿO�ΣL\α 65

°≤ 64

�t 64

�� 64

∩± 63

�íWμ 64

xsμ@�q 63

xsμ���t 63

xsμ�c 63

xsw�� 64

xs�� 64

π�∩� 64

@δu��¼

squ�VX�¼ 49

eG�f
G�í�t

≤º�u��¼ñ 29

sq⌠pΦ{í 40

R�Q (Poisson) �t

≤º�u��¼ñ 29

sq⌠pΦ{í 40

R�Q (Poisson) jk

bu@δ∩�u��Rvñ 63

squ�VX�¼ 49

eT�f
wRú�t

buGLM ½��qvñ 16

Ñh�� 7

e��f
¼��∩�s�τ�

≤º�u��¼ñ 29

sq⌠pΦ{í 40

��

≤º�u��¼ñ 33

sq⌠pΦ{í 44

V¬� (Gaussian) �t

≤º�u��¼ñ 29

sq⌠pΦ{í 40

����

≤º�u��¼ñ 33

sq⌠pΦ{í 44

±��I�¼

buCox jkvñ 77

e¡�f
[vw��

buGLM ½��qvñ 16

Ñh�� 7

bÑ

buu�VX�¼vñ 26

≤º�u��¼ñ 33

sq⌠pΦ{í 44

¡ΦM 4, 13

buu�VX�¼vñ 25

bu�º¿≈vñ 21

�]M��x} 8

�����t

buGLM ½��qvñ 16

Ñh�� 7

�¿�

bu�í∩�∩�u��Rvñ 61

�Rϕ 71

±�]�h� 72

]��� 72

síτ� 71

sí¼A�� 72

ϕεϕμπ� 72

ⁿO�ΣL\α 72

�I± 71

�pq 71

�� 72

d� 71

Wilcoxon (Gehan) �w 72

�	 (Pearson) �t

≤º�u��¼ñ 36

sq⌠pΦ{í 47

e��f
μeϕC

bu�í∩�∩�u��Rvñ 61

μe�n

�]M��x} 8

μ¼@�� 4, 13, 20, 62, 64, 68

buu�VX�¼vñ 25

²τ�H≈��

bu�º¿≈vñ 20

@�º���w

buu�VX�¼vñ 27

@�º��R

buGLM h�qvñ 3

@�º�x}

buu�VX�¼vñ 27

≤º�u��¼ñ 33, 34

Ñh�� 7

sq⌠pΦ{í 44, 45

@�º��c 87

buu�VX�¼vñ 87

@�q

buCox jkvñ 77

Cpϕ

bu@δ∩�u��Rvñ 63

Vß°hk

bu�í∩�∩�u��Rvñ 61

]�

buGLM ½��qvñ 13

]�h�ΩT

buu�VX�¼vñ 27

h�í�t

≤º�u��¼ñ 29

sq⌠pΦ{í 40

h�í∩�¿�±�¼ 67

h�í�N�jk

squ�VX�¼ 49

hh��¼

squ�VX�¼ 49

h�q ANOVA 3

h�q GLM 3

h�qjk 3

rΩ@�q

buCox jkvñ 77

sí�R

bu�Rϕvñ 71

buCox jkvñ 77

buKaplan-Meier �pvñ 73

�í�� Cox jk�R 81

síτ�

bu�Rϕvñ 71

���tϕ

bu�í∩�∩�u��Rvñ 62

�q�¼

bu�í∩�∩�u��Rvñ 61
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�q�¼ (�≥)

bu�º¿≈vñ 20

buGLM ½��qvñ 13

eC�f
≈
�t

≤º�u��¼ñ 29

sq⌠pΦ{í 40

�]��¼

bu�º¿≈vñ 20

buGLM ½��qvñ 13

�	 (Dunnett) T3 �w

buGLM h�qvñ 6

buGLM ½��qvñ 15

eK�f
ⁿ¡�jºⁿ⌠p

bu�º¿≈vñ 20

ⁿ¡[ε�

bu�Rϕvñ 71

buCox jkvñ 77

buKaplan-Meier �pvñ 73

ⁿ����

buu�VX�¼vñ 24

Tw�G

buu�VX�¼vñ 24

Tww��

buu�VX�¼vñ 28

Hα�í

bu@δ∩�u��Rvñ 64

bu∩�¿�±∩�u��Rvñ 68

buu�VX�¼vñ 27

buGLM h�qvñ 8

buGLM ½��qvñ 17

eE�f
���G� 4, 13, 20, 62, 64, 68

�÷�x}

buu�VX�¼vñ 27

≤º�u��¼ñ 34

sq⌠pΦ{í 45

tG�í�t

≤º�u��¼ñ 29

sq⌠pΦ{í 40

tG�ís�τ�

≤º�u��¼ñ 29

sq⌠pΦ{í 40

t�∩�s�τ�

≤º�u��¼ñ 29

sq⌠pΦ{í 40

½��q��

buu�VX�¼vñ 24

�I±

bu�Rϕvñ 71

eQ�f
σ��

buGLM h�qvñ 6

buGLM ½��qvñ 15

≡	≤ (Duncan) h½Z�w

buGLM h�qvñ 6

buGLM ½��qvñ 15

J≡ (Eta) ¡Φ

buGLM h�qvñ 8

buGLM ½��qvñ 17

���jp⌠p�

buGLM h�qvñ 8

buGLM ½��qvñ 17

eQ@�f
���t

≤º�u��¼ñ 36

�q�í��@�q

buCox jkvñ 81

���O

≤º�u��¼ñ 31

sq⌠pΦ{í 42, 43

��@�º�x}

buu�VX�¼vñ 27

��¼�°≤

buu�VX�¼vñ 26

≤º�u��¼ñ 33

sq⌠pΦ{í 44

��⌠p�

bu@δ∩�u��Rvñ 63

bu∩�¿�±∩�u��Rvñ 67

bu�í∩�∩�u��Rvñ 62

buu�VX�¼vñ 27

buGLM h�qvñ 8

buGLM ½��qvñ 17

≤º�u��¼ñ 34

sq⌠pΦ{í 45

�¼���

buu�VX�¼vñ 25

≤º�u��¼ñ 32

sq⌠pΦ{í 43

�A�t

≤º�u��¼ñ 29

sq⌠pΦ{í 40

�A≈v�

bu�í∩�∩�u��Rvñ 62

VX�¼

squ�VX�¼ 49

linear 23


n Cauchit s�τ�

≤º�u��¼ñ 29

sq⌠pΦ{í 40


n logit s�τ�

≤º�u��¼ñ 29

sq⌠pΦ{í 40


n¼��∩�s�τ�

≤º�u��¼ñ 29

sq⌠pΦ{í 40


nt�∩�s�τ�

≤º�u��¼ñ 29

sq⌠pΦ{í 40


n≈v�s�τ�

≤º�u��¼ñ 29

sq⌠pΦ{í 40

s�τ�

squ�VX�¼ 50

eQG�f
�jºⁿ⌠p

bu�º¿≈vñ 20

�pπ�tº

buGLM h�qvñ 6

buGLM ½��qvñ 15

�Γ±

bu@δ∩�u��Rvñ 63

�Γ¡�s�τ�

≤º�u��¼ñ 29

sq⌠pΦ{í 40

μ@�e��

buu�VX�¼vñ 26

yz��pq

buu�VX�¼vñ 27

buGLM h�qvñ 8

buGLM ½��qvñ 17

≤º�u��¼ñ 34

sq⌠pΦ{í 45

�t

bu@δ∩�u��Rvñ 64

bu∩�¿�±∩�u��Rvñ 69

bu�í∩�∩�u��Rvñ 62

buu�VX�¼vñ 28

≤º�u��¼ñ 36

sq⌠pΦ{í 47

�t SSCP

buGLM h�qvñ 8

buGLM ½��qvñ 17

�t@�º�x}

buu�VX�¼vñ 27

�t�

buGLM h�qvñ 8

buGLM ½��qvñ 17

��

buu�VX�¼vñ 26
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O
 (Fisher) ��(F)
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