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� 1 � ∩�G��N�jk{�

G��N�jk�¼AX���N�jk{��h��N�jk{�CC�{�ú�ΣL{��ú��∩�C

z�W�½n�tºO�N�jk{��ú	���w�B�tBvT�pqBH�b�O[ε�Ñ���Ω

��AX���A�ú�Ω�Op≤ΘJ�AH�@�º�¼���qO�p≤[ε����qC²Oh��

N�jk{���íπX[ε�H�¿w����P�@�º�¼���
ΘAHú	w�B�tBH���

o	�
Θ�AX���CpG���w���úO�O��A�O⌠≤s≥w���uπ��¡����H

�C�@�º�¼�ñú����� �
ΘΦíiHú	���AX��wMí°�tA²O�O��Ñ�Φ

khúαC

�N�jk�R ú�UCWS�\αG

v Hosmer-Lemeshow AX����¼

v vBjk�R

v ∩�wq�í parameterization

v ΣL��∩���I

v ���(C)

v �X[ε��X�Od[ε��X��íC

v xsw�B�tBH�vT�pq

h��N�jkú�UCWS�\αG

v �íAX�� Pearson M≈tdΦ�w

v �AX���NΩ�����
Θ�WμC

v CX�
Θ���Bw���BH��t

v L≤��í���º�⌠p��

v ��⌠p�@�º�x}

v ���u��X��

v �¼�¼�MíWμ

v AX 1-1 ��tº����X°≤�N�jk�¼

�GoΓ�{�úAX�≤squ��¼�Gi	Ω��¼A�G�í�tM∩��Γ��τ�CpGΣL�

�τ�≤AXz�Ω�Ahz���usqu��¼v{�C

�GpGzπ�½��Gi	Ω��q�ΣL�÷�O²Ah��qusqu�VX�¼v�usq⌠pΦ{

ív{�C
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� 2 � �N�jk

ϕz�μα≈��w��������w�S���G�X{��u�A�N�jk�RN���CªMu

�jk�¼��ⁿA²OAXG�]����¼C�N�jkY�iH�⌠p�íñC@������Γ

±C�N�jk�RA�b�sd≥�πsípA�úO�O�RC

d�C ∩a¼��	ªef (CHD) �ÑA
≥��	í¼AS�O�I]�H�wHfH���qΓ�¼

pB��BB�Bsδ��í� H� CHD ¼pAziHQ�o��	í¼A���m�¼A�w�bfH

��ñ CHD �X{��uCºßiH�o��ío�C�]���Γ±�w⌠A��íAiDzl��±

úl��≤e÷o� CHD �iα�C

�pqC ∩≤C@��RG�[ε�B∩��[ε�B��[ε�C∩C@��O��G��sXC∩≤C@

�BJGΘJ��ú���B�N�{B2 ∩�ºⁿBAX�BHosmer-Lemeshow AX��pqB�ídΦ�

tB∩}dΦ�tB��ϕB�÷��B[ε�Mw�≈v�B�tdΦC∩≤Φ{íñ�C@���GY�

(B)BB ����BWald �pBw⌠�Γ± (exp(B))Bexp(B) �Hα�íBYq�í�ú��∩�ºⁿC∩C

@�úbΦ{íñ�C���G�pq��C∩≤C@�[ε�G[ε�Bw�≈vBw��B�tB���

�tC

ΦkC ziH������⌠iJIA���⌠≤UC�vBjk�Rkw��¼GVe°≤BVe LRB

Ve WaldBVß°≤BVß LRBVß WaldC

�N�jk�R�Ω��q

Ω�C ]����O�¿Γ��C���iHO�íÑ��O�O�CpGªO�O�A�≥N��OΩ��

OsXL�ⁿ�]{�ñ��∩�iH��N�O��½ssX�C

�]C �N�jk�R�a�t�]�ΦkP�O�Rú��PC²OApGw��Oh�q�A�tA�≥

z��¬iα�≤¡wCtApPΣL�jk�íAw��ñ�h½@u���P�t⌠p��j���

�Cϕ�O¿��u��O���A�{�Nioº�¬�αF²pG�O¿�OHs≥�����≥ª]�

p¬ IQ ∩ C IQ�A�≥z���{��u�jkAHKQ�s≥���¡�ú���IΩTC

�÷{�C ��u�G�v{�fdΩ��h½@u�Cϕh�q�AM�P�º�-@�º�x}��]�

�X�A���O�R{�]\iH≤�o��¬CpG���w����úO�O����Az]iH��

u∩�u�v{�CpGz�]��Os≥�A��{��uu�jkv{�CziH�� ROC �u{�

�s u�N�jkv{��xs�≈vC

�o�N�jk�R

1. b\αϕWA∩�G

�R > jk > Gi��Φ...

2. ∩�@�G�]��Co���iH����rΩC

3. ∩�@��h�@�qCYn]Aμ¼@��A�∩���Mμ¼@��÷���AA∩�u>a*b>vC

YnΘJs�]�⌠�ñ���A�∩��⌠�@�qA�B÷@UU@BHⁿws��⌠C@�½��ⁿw

	����⌠C

��ziH∩�[ε�iμ�RC∩�@�∩���AMß÷@UWhC
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�N�jk�R�]wWh

�∩�Wh�wqX�[ε��]tb�¼w�ñC�pApGz∩�@���MÑíA�Bⁿw�� 5A

�≥w��¼ñu�]A[ε�Ñ≤ 5 �∩w��C

∩�M�∩��[ε��ú	�pqM���GCo�ú�F��ºesb�Ω�Ns[ε���B�ONΩ

��j¿Vm���l��≈εAHKbú	�íW⌡μτ�C

u�jk���∩�Φk

ziHQ�∩�Φkⁿwp≤b�RñΘJ���CziH��úPΦkAq�P����cU�jk�

¼C

v ΘJC@���∩�{�AbΣμ@BJñ�ΘJ�⌠ñ�����C

v Ve∩�k]°≤í�(Forward Selection (Conditional)). @�vB∩�ΦkAΣΘJ�wOH���pqπ

���≥ªA�ú�whOH≥≤°≤í��⌠p��ºⁿ±�pq≈v�≥ªC

v Ve∩�k]ºⁿ±�(Forward Selection (Likelihood Ratio)). @�vB∩�ΦkAΣΘJ�wOH���

pqπ���≥ªA�ú�whOH≥≤�j�ºⁿ⌠p��ºⁿ±�pq≈v�≥ªC

v Ve∩�k (Wald) (Forward Selection (Wald)). @�vB∩�ΦkAΣΘJ�wOH���pqπ���

≥ªA�ú�whOH Wald �pq≈v�≥ªC

v Vß°hk]°≤í�(Backward Elimination (Conditional)). VßvB∩�C�ú�wOH≥≤°≤í��

⌠p��ºⁿ±�pq≈v�≥ªC

v Vß°hk]ºⁿ±�(Backward Elimination (Likelihood Ratio)). VßvB∩�C�ú�wOH≥≤�j�

ºⁿ⌠p��ºⁿ±�pq≈v�≥ªC

v Vß°hk (Wald) (Backward Elimination (Wald)). VßvB∩�C�ú�wOH Wald �pq≈v�≥ªC

zΘXñ�π����XY�μ@�íC]�A��vBjk�Rk�q��ú	L��π���C

��∩�����Aú�Q[Jμ@jk�¼ñCM�AziH�úP���l�Aⁿwh�úP�ΘJΦ

íC�pAziHzLuvB∩�vo�ΦíANY��⌠ñ���ΘJjk�¼ñA��G��⌠h��

uVe∩�vΦíCYnN�G����⌠[Jjk�¼ñA�÷@UU@�C

�N�jk�Rwq�O��

ziHⁿwu�N�jkv{�p≤Bz�O����	G

@�qC ]t@≈MμAπ����zLDn∩��]��⌠≤@h∩μ��ⁿw�C@�@�qCpGí�

@�qOrΩ����O����A�≥zNuαΓª	ϕ¿�O@�q��C

�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 w�������O]úF���OH�ú�≥���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
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v ½�C w°l���C@���]úF�ß@���H�ú�≥U@����±�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

�N�jk�Rxss��

ziHN�N�jk��Gs¿@�ñΩ���s��C

w��C xs�¼w��Ci��∩��u≈vvMuU�¿�vC

v ≈v(P). �C@�[ε�xs��≤o	�w�≈vCΘXñ�ϕμ�π�⌠≤s���W���eCu�

≤vOπ��¬������OF�pApG������ 0 M 1Ah�xs�O�w�≈vC

v w�s�¿�Ωμ (Predicted Group Membership). ���O��A�ß≈v�j�s�C]O�¼w�[

ε����s�C

vTC xs�pq��AªiH�q[ε�bw��W�vTCi��∩�� Cook’sBb��BH� DfBeta

(s)C

v Cook’s(K). Cook vT�pq� Logistic jk�±CbqjkY�pΓñ�úSw[ε��A��[ε��

t�≤{��q�C

v b�� (Leverage Value). �íAX�ñºC�[ε���∩vTC

v DfBeta(B). beta ��tºY�]�úSw[ε���P�jkY��≤C�Ow∩�¼ñ�C@���pΓ

]]t���C

�tC xs�tCi��∩������BLogitBStudentizedB���BH�≈tC

v �����t (Unstandardized Residuals). [ε�P�¼�w���ºí�tºC

v Logit �t (Logit Residual). YH Logit ��iμw�Ah��[ε���tCLogit �tÑ≤úH 1 w

�≈v��ßAAεhw�≈v�oX��tC

v �	��t (Studentized Residual). �ú[ε��A�¼≈tñ��≤C

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

v ≈t. H�¼≈t�≥ª��tC

�X�¼ΩT� XML �C N��⌠pP]∩���Σ@�º�H XML (PMML) μí�X�ⁿw��ñC

ziH��o��¼��AN�íΩTM��ΣLΩ��ñHiμ��u@C

�N�jk�R∩�

ziHⁿw�N�jk�R�∩�G

�pqP��C i²znD�pq���Ci��∩�����BHosmer-Lemeshow AX�B�[ε���C

X�tB⌠p��÷�B�N�{BH� exp(B) � CI Cbuπ�vs�ñ∩�@∩�AbC@BJ�Oub

���¼��ßBJñπ��pq���C
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v Hosmer-Lemeshow AX��pq. �AX��pq� Logistic jk����	�AX��pq≤¡�A�

ΣA�≤	�s≥@�q��¼���jp�p�πsCΣ≥ªB@ΦíAOH�IQ�	�N[ε��

H��A�±�C�Q�	�ñ�[ε≈vPw	≈vC

vBº≈vC ²ziH�εqÑíΘJ��ú���°≤CziHⁿw��iJ��ú�°≤C

v vBº≈v. pG������pqº≈vp≤u∩Jv���At��N��ΘJ�¼ñFpG≈vj≤

u�úv���At��N���úCYn�gw]�Au∩JvMu�úv�ΘJ��Cu∩Jv��

p≤u�úvC

�����C ²ziHMw��[ε�����ICWL�����w�[ε������VA�p≤���

w�[ε�����tVCYn∩�w]�A�ΘJ�≤ 0.01 M 0.99 ºí���C

�j�NC ²ziH∩��íb�εºe��h�N��C

����J�íñC ²ziHⁿX�íO���n]A���CpGúiHA�����Ñ≤ 0C

LOGISTIC REGRESSION ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v �����������T{[ε�ΘXC

v �ε�N�°iíjCú@wnbC��NºßCLX��⌠pAziHnDbC n ��NºßCL��⌠

pC

v �≤�ε�NM�dl��°≤C

v ⁿw[ε�Mμ���MμC

v ⌡μL{ñANC�����O�Ω�Odbí�s�ñAH	�O
ΘC

p�	π�ykΩTA��\mⁿOyk��ΓUnC
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� 3 � h�í�N�jk

ϕzQn��w����X���[ε��Ah�í�N�jkN���Co�jkΦkP�N�jk�

ⁿA²]Σ]��ú¡≤Γ��OA�H��≤�sxC

d�C �F≤��aPΓv�Aqvs�tQnw���qv�H�iα����¼v�C��⌡μuh�í

�N�jkvAs�tiHTw��B�O���¼A∩Σ�nv��¼�vTj�AMßs�tNiNSw

qv�sií��Viαh���@sHC

�pqC p��N�{B���Y�BÑiu@�º�P�÷�x}B�íPb�G�ºⁿ±�wB- 2 ∩�

ºⁿCPearson M@�ºdΦAt�ACox M SnellBNagelkerke M McFadden R 2C��G����O��

[ε∩w�����tCμeϕμG�@�º�¼�����OA��[ε∩w�����t]t�t��

±�C

ΦkC h�í∩�¿�±�¼AX�b	�]��¼����ⁿw��¼C��⌠pYg��N��jºⁿt

Γkiμ�C

h�í�N�jk�R�Ω��q

Ω�C ]����O�O�C����hiHO]��@�qC@δ�ÑA]���O�O��A�@�q�

�Os≥��C

�]C �]⌠≤Γ��O��Γ±OPΣL�����OW��C��íApG@�sú��i½⌡Ao�

�]Ybí�AΣL��ú��½⌡��vYÑ±�aⁿvTCP�aApG�@�º�¼�A���Y�]

�W��h�í��C

�oh�í�N�jk�R

1. b\αϕWA∩�G

�R > jk > hWq�Φ...

2. ∩�@�]��C

3. ]�OiHN∩��A�BiHO����O��C

4. @�q]OiHN∩��A²Yg∩�AN��O����C

h�í�N�jk

��w]Auh�í�N�jkv{��ú	]t]�B@�qD����íA²OziH���∩��Aⁿ

w�q�¼A�OnDvB�í∩�ΦkC

ⁿw�íC D���¼�]A@�q�]��D��A²ú]Aμ¼@����C	�]��¼]t���D

��AH���]�∩]��μ¼@�C��íoú]t@�q�μ¼@�CziH���q�¼AHⁿw]

�μ¼@�B�@�qμ¼@����A�OnDvB∩��í�C

]� & @�qC]�P@�qí�CXC

jε∩J��C�íñ���]t[J�ujε∩J��vMμ���C

vB�í��C��UC���∩wvBjk�Rkº@A�b�íñ]t[JvBMμñ���G
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v Ve∩JCo�Φkb�í@}l�ú]tvB��CbC@�BJñA�π�����vBQ[J��

í�A��	l�vB��NΓQ[JAb�pW]úπ�π��mC

v Vß°hkCo�Φk@}lN�NvBMμñ�ⁿw�����AΘJ��íñCbC@�BJñA�

�íñ��úπ�vB���vBQ�úA����	l�vB��b�pWú∩��íπ�π��mC

v VevBCo�Φk@}lN��Ve∩JΦk�∩w��íC���Φk�AtΓk�b�íñvB�

��Vß°hkBH�μ≈�íº���Ve∩Jºíiμ�½Co�BJ�ú��≥A��S�⌠≤�

��X∩J�O�ú°≤C

v VßvBCo�Φk@}lN��Vß°úΦk�∩w��íC���Φk�AtΓk�bμ≈�íº�

��Ve∩JBH��íñvB���	ß°hkºíiμ�½Co�BJ�ú��≥A��S�⌠≤�

��X∩J�O�ú°≤C

�íñ]AIZC²z��í]t��úIZ��C

�m��

∩�∩�]�M@�q�ÑG

μ¼@�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

h�í�N�jk���O

��w]Auh�í�N�jkv{��N�ß@��Oϕ@���OCo�∩��i²z�ε���OAH

��O��CΦíC

���OCⁿw�@�B�ß@���q��OC

�O��C���W���A�C�Owq�@��OA��¬�Owq�ß@��OC���ε���A�

¬�Owq�@��OA��C�Owq�ß@��OC

h�í�N�jk�pq

zi∩uh�í�N�jkvⁿwUC�pqG

[ε�BzKnC�ϕμ]t�ⁿw�O����÷ΩTC

�íCπΘ�¼��pqC

v Ω�jkY� (Pseudo R-square)CCLX Cox P SnellBNagelkerke � McFadden R 2 �pqC

v vBKnC�ϕμKnb��vBΦk�AC�BJ�ΘJ��ú��G�Co�ϕμu�b�¼∩��

ñⁿw�A�i��C

v �íAX�ΩTC�ϕμ�w∩AX�B
tIZA�ΩL�¼iμ±�C

v ΩT�hCo�ϕμiCLuAkaike ΩT�hv(AIC) �uSchwarz Bayesian ΩT�hv(BIC)C
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v μ≈vC CLX�@�º�¼�����OA��[εP�	μ���t]t�t��±��ϕμC

v ��ϕC CLX[ε∩�w�����ϕμC

v AX�dΦ�pqC CLX Pearson Pºⁿ±dΦ�pqCo	�pqON@�º�¼�pΓX�A��

�íO���]��@�qA�����wq�]��@�q���w�C

v Monotinicity q�C π�]tM�¿∩BúM�¿∩MÑ�¿∩�qÑ�÷ΩT�ϕμCSomers’

DBGoodman P Kruskal’s GammaBKendall’s tau-a H�M�ⁿ� C ]�e{b�ϕC

��CP�¼���÷��pqC

v ⌠p�C CLX]t���ⁿwHα�í��¼��⌠p�C

v ºⁿ±�wC CLX∩�íb�G�ºⁿ±�wA�∩πΘ�¼��w���LXC

v Ñ±�÷C CLX��⌠p��÷�x}C

v Ñ±@�º�C CLX��⌠p�@�º�x}C

wq��Θ i²z∩�]��@�q���AHKwqμ≈v�AX��w���@�º�¼�C

h�í�N�jk°≤

zi∩uh�í�N�jkvⁿwUC°≤G

�NCi²zⁿwQntΓk
⌠��j��BbÑ (step-halving) ñ��jBJ��B∩�ºⁿP��ñ�≤

�¼�et�Bh[CLX@��NtΓk�i�AH�{�nb���N�}l�d	¿B�ⁿO	¿�Ω

���C

v ∩�ºⁿ¼�C pG∩�ºⁿτ�ñ��∩��p≤ⁿw�AY�w¼�CpG��O 0ANú���o

��hC�ⁿw@�Dt����C

v ��¼�°≤CpG��⌠p�ñ��∩��p≤o���AY�w¼�CpG�� 0 Kú���o�°≤C

DeltaC i²zⁿwp≤ 1 �Dt��A����[J�@�º�¼������Oμeϕñ�U��μC

�N�U≤¡wtΓkA��ε⌠p�ñ���C

�º�e��C i²zⁿw�≤�dμ@��e��C

h�í�N�jk∩�

ziH�uh�í�N�jkvⁿwUC∩�G

����Ci²zⁿw������AH�≤∩���@�º�x}�⌠p�C≈t���≈tτ�]ºⁿ±

dΦ��p�A⌠p����CPearsonh����� (Pearson) dΦ�p�A⌠p����Cz]iHⁿ

w�v�����A²Σ������C

vB∩�C o	∩�i²zb��vBΦk�m�¼�A��ε�p°≤CúDo�ϕμb�¼∩��ñ

ⁿwA�hNQ
ñC

v ∩J≈vC oOⁿ��∩J�ºⁿ±�pq�≈vCⁿw�≈vVjANVe÷b�íñΘJ��Co�°

≤u�b∩wVe∩JBVevB�VßvBÑΦk�X{C

v ∩J�wCo�ΦkOHvBjk�RkΘJ��Cbºⁿ±�w�p��wñG∩@Co�°≤u�b

∩wVe∩JBVevB�VßvBÑΦk�X{C

v �ú≈vC oOⁿ���ú�ºⁿ±�pq�≈vCⁿw�≈vVjANVe÷b�ídU��Co�°≤

u�b∩wVß°úBVevB�VßvBÑΦk�X{C
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v �ú�wCo�ΦkOHvBjk�Rk�ú��Cbºⁿ±�w� Wald �wñG∩@Co�°≤u�b

∩wVß°úBVevB�VßvBÑΦk�X{C

v �íñ��pvB��C ϕ��Vß°ú�V ßvBΦk�Ao�∩�iⁿw��ín]t������

�CIZúϕ@�í�pΓC

v �íñ��jvB��C ϕ��Ve∩J�VevBΦk�Ao�∩�iⁿw��ín]t�h����

�CIZúϕ@�í�pΓC

v Ñh¡ε∩JP�ú�C o�∩�i²z∩�O�nb]t�í��]w¡εCÑhb]t⌠≤���ú�

nDo�∩�A��Niμ]tBB�C�����í�Aú��²sb≤�íñC�pApGÑhnD

¿�A�íñ��²P�sb�B�¼pM�OΓ�]�A�iH[JB�¼p*�Oμ¼@�CU
�T

�Ω�÷s∩�Ai�bP�Ñh�Mw@�q�ñΓC

h�í�N�jk�xs

o�uxsv∩��i²zN��xs�u@��A�N�íΩT�X�í��C

wxs��C iHxsUC��G

v ⌠pU�O���≈vC��N]�/@�º�¼�������O��í⌠p≈vC����ñ�h���

OAN��h��⌠p≈vF�hiHxs 25 �C

v w��¬��C ��]�/@�º�¼��j	μ≈v����OC

v ww��O≈vC oO�j�⌠p��≈vC

v Ω��¬≈vC oON]�/@�º�¼�����[ε�O�⌠p≈vC

�X�¼ΩT� XML �C N��⌠pP]∩���Σ@�º�H XML (PMML) μí�X�ⁿw��ñC

ziH��o��¼��AN�íΩTM��ΣLΩ��ñHiμ��u@C

NOMREG ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v ⁿw]������OC

v [Jt����≥���[ε�C

v ��NΩL�]ⁿw���u��XA�q�]�wC

p�	π�ykΩTA��\mⁿOyk��ΓUnC

10 IBM SPSS Regression 23



� 4 � ≈v��R

�{�i�qδEj��ϕ�∩�δEY����[ε�±�ºí�÷YCϕX{{�O�@	���h��

vT����G�ΘX�AªN��n�A�BSOAXΩτ�Ω�C�{�Ni²z⌠p��Y���±�

]p��»qñ	�����δEj�C

d�C s		»	����Gp≤AH�XA���@��≤Hziα�Q⌡μ@�ΩτA²���SbúP

@��		»ºUAMßO²	���Q�S����qCN≈v��R��bo	Ω�WAzNiHTw@

��	���ºí�÷Yj�F�pGzQnTO	� 95% Q�S�����A�iHTwXA�@��≤C

�pqC jkY�P���BIZP���BPearson AX�dΦB[εP	μ���tϕAH������

h��Hα�íC��Gα½ß������C

o�{�Y�� NPSOL
®

]� GillBMurrayBSaunders � Wright úX��ú��⌡μ�tΓkA⌠p�¼

��C

≈v��R�Ω��q

Ω�C ∩����C���]�h�����C����X��ÑAz������[ε�]t�π�	��

���	������pΓA�B[ε�������t�������[ε����C]�����O�O

�A�BsX¿π�C

�]C [ε���OW��CpGz�\hP[ε����÷������]N�zb[ε�πsñiα�o

���@��A�dΦ�AX��pqNiαLk��C

�÷{�C ≈v��RP�N�jkK��÷A�ΩWApGz∩� logit α½A��{�ΩΦWN�pΓ�

N�jkC@δíA≈v��R�AX]pL�ΩτA²�N�jkN�AX[ε�πsCΘXW�tO�

MXo	úP�j�ºBC≈v��R{��yz���búP��v]]t��»qñ	��U�⌠p

�C��N�jk{��yz����Γ±�⌠p�C

�o≈v��R

1. b\αϕWA∩�G

�R > jk > ≈v...

2. ∩�������C����ⁿX∩�τδE����[ε���A���º��úα�t�C

3. ∩�[ε�����C����ⁿXΩIδE�[ε���C���º��úα�t�A�Búαp≤C

�[ε����������C

ziHN∩�]���CpGn⌡μo��@A�÷@Uwqd≥wq�OC

4. ∩�@�h�@�qC����]t��bC�[ε��δEh�CpGzQnα½@�qA�quα

½vU�Mμñ∩�@�α½ΦkCpG�M�α½A�B��ε�OAh��ε�ON�]tb�R

ñC

5. ∩�≈v��∩��¼C

v ≈v��¼ (Probit Model). N≈v�α½]f	n���A�tτ��M����±�C

v Logit �¼ (Logit Model). Σ�N Logit]∩��Γ�α½M����±�C
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≈v��R�wqd≥

�Φ�i²zⁿwNn�R�]���h�C�]�h���sX¿s≥�π�A�Bzⁿwd≥ñ���h

�úN�iμ�RC

≈v��R�∩�

ziHⁿw≈v��R�∩�G

�pqCi²znDUC∩����pqG���tϕB�∩ñ	�B¡μ�w� Fiducial Hα�íC

v �∩ñ	� (Relative Median Potency). π�C∩]�h��ñ	�±�CP�]�π�C��∩ñ	��

95% Hα¡εCpGzS�]���A��pGz�h�@�qAhLk���∩ñ	�C

v ¡μ�w (Parallelism Test). ��]�h�π�@P
���w�]C

v Fiducial Hα�í (Fiducial Confidence Intervals). ú	Sw��≈v���»�»qHα�íC

pGz∩�F@�HW�@�qANLk�� Fiducial Hα�í��∩ñ	�C��∩ñ	��¡μ�wu�

bz∩�F]���ß�α�C

	M��vC ²zbb��δE�A�iⁿX�M��vCi��∩�@�uLvBu�Ω�ñpΓv�u�

�vC

v qΩ�pΓ (Calculate from Data). q��Ω�⌠p�M��vCz�Ω��]tNϕ�εh��[ε�A

Σ@�q��� 0C≈v��N�εh����±��@�l�AHK⌠p�M��vC

v �. b�¼ñ]w�M��v]pGz�²	D�M��vA�∩�����C�ΘJ�M��±v]±v

��p≤ 1�C�pApGδE� 0 �A��o	�≈v� 10%A�ΘJ 0.10C

°≤C i²z�ε�N���⌠ptΓkñ���Cz]iHMP�j�NBBJ¡ε���et��w]�C

PROBIT ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v nD≈v��∩�¿�±�¼��RC

v �εBz≥���ΦíC

v �≥��D≥� 10 ��M∩�Aα½@�qC

p�	π�ykΩTA��\mⁿOyk��ΓUnC
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� 5 � Du�jk

Du�jkO@�MΣ]���@����ºí÷YDu��¼�ΦkCú�
¡≤⌠pu��¼�	�u�

jkADu�jki�⌠p]������ºí�⌠N÷Y�íCoO���N�⌠ptΓk	¿�C

��NA∩ Y = A + BX**2 �í��μh�í�í�ÑAo�{��úO�n�C]�	i��wq W

= X**2A���	�Φk]pu�jk{��Ni⌠po���μu��¼ Y = A + BW �íC

d�C 
sΘi��íw��H�G�π�
sΘ��íºíⁿG�Ñj÷YA²]÷YODu��A�Hª

�nDuDu�jkv{��Sϕ⌠pΦkC����XA�Φ{í]p Logistic 
sΘ¿°�í�A	i

o��¼�}n⌠pAHKw∩�Ω��q��íiμ
sΘ�w�C

�pqC ∩≤C@��BΓG�pq���⌠p���t¡ΦMC∩≤C@��¼G�pqh�jkB�t

�¡ΦMB���P����MAH���⌠p�BÑiu������⌠p��Ñiu�÷�x}C


�Gⁿ¡ε�Du�jkY�� NPSOL
®

]� GillBMurrayBSaunders � Wright úX��ú��⌡μ�t

ΓkA⌠p�¼��C

Du�jk�Ω��q

Ω�C ]��M�����úO����C�pv�BD��{B��ϕa�Ñ�O��Aú��½ssX¿

G�]Ω����A�OΣL�¼�∩±��C

�]C u�bzⁿwFδTí�]������ºí÷Y�τ��A�G�O���C�A∩�AX�}l

�]O�½n�CY�zwⁿw�T��íτ��íApGz��FúAX�}l�Az��íiα�Lk¼

�A��Aziα�o��í���A�D�∩���C

�÷{�C \h���Du���íAibα½¿u��¼ßA��uu�jkv{�iμ�RCpGzú

TwAϕ�í�≤A���u�u⌠pv{�≤UT{Ω�ñ���τ�÷YC

�oDu�jk�R

1. b\αϕWA∩�G

�R > jk > Du�...

2. qz�@�ñΩ�����Mμñ∩���]��C

3. Yn�m�¼ϕ�íA�bu�¼vμ	ñΘJϕ�íA�ON�≤]��B���τ��KJ�μ	C

4. ÷@U��H	O�íñ���C

�q��í]bΣ⌠�úPí���úP�í��í�����μ@�í»zíñ�°≤�ΦⁿwC

°≤�Φ]Du�jk�

ziH��°≤�Φⁿw�q��¼CYnb�íϕ�í�lóτ�ñ��°≤�ΦA�z�¿@C���

�AC@�∩�@�°≤C�C@�í��Φ�ϕ�í]bA
���Hϕ�Φ�ϕ�í�u�ú	�ϕ�í

��¿C

�pA�{@�ϕ X<=0 �Ñ≤ 0Bϕ 0<X<1 �Ñ≤ X �ϕ X>=1 �Ñ≤ 1 ��q�íC∩��ϕ�í

NOG
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(X<=0)*0 + (X>0 & X<1)*X + (X>=1)*1C

A�ñ��Φϕ�í�í�⌠¿ 1 (true) � 0 (false)C]�G

ϕ X<=0 �AWzϕ�í�ú	 1*0 + 0*X + 0*1=0C

ϕ 0<X<1 �Aϕ�í�ú	 0*0 + 1*X +0*1 = XC

ϕ X>=1 �Aϕ�í�� 0*0 + 0*X + 1*1 = 1C

τi�m½úP��Φϕ�í��Gϕ�íA�Pa��≤h��°d�C��NA�úÑí]p 0<X<1 ��

g¿�Xϕ�í]p X>0 & X<1�C

ib�Φϕ�í���rΩ��G

(city=’New York’)*costliv + (city=’Des Moines’)*0.59*costliv

o��� New York ½�ú	@�ϕ�í]�� costliv ����A�� Des Moines ��ú	t@�ϕ�í

]����� 59%�CrΩ����]t≤��
 (’’) �μ�
 (’) �Ap�B��C

Du�jk���

u��vOuDu�jkv{��n⌠p�¼�@í�Cu��viHOi[����Bi��Y�Bⁿ��

�≤Dτ�����Cz�wq�����íNX{]tL	��l��bDn∩���u��vMμñC

W�C z���C���ⁿwW�Ao�W���O�����W�A�B��ODn∩��ñ�íϕ�í�

��W�C

}l�C i²z���ⁿw�l�AH¿iα≤�±	μ����CúAϕ�}l�iα�PLk¼�A�O

�P¼���í�]D�∩���	�úiα��C

��e@��R�G�}l�C pGzwq�∩��⌡μLDu�jkANiH∩��∩�AqL	e@�⌡

μ�����o�l�Co�i²zbtΓk¼�≡ó���≥jM]�l�}l��NX{bDn∩��

�u��vMμñ�C


�Go�∩��bz�	l@�L{ñAsd≤∩���pGz�≤F�íA�Tw�°∩�o�∩�C

Du�jk��ú�¼

Uϕú�F\hwoϕ�Du�jk�¼��íykd�CH≈∩���íú�iα	ⁿAtz�Ω�CXA

���}l�O�n�A�B�	�í��¼��nD¡εíC

ϕ 1. �íykd�

W�(N) �íϕ�í

Ñiujk b1 + b2 *exp( b3 * x )

Ñiujk b1 – (b2 * (b3 ** x))

K�(D) (b1 + b2 * x) ** (–1 / b3)

Gauss b1 * (1 – b3 * exp(–b2 * x ** 2))

Gompertz b1 * exp(–b2 * exp(–b3 * x))

Johnson-Schumacher b1 * exp(–b2 / (x + b3))

∩��∩ ( b1 + b3 * x ) ** b2
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ϕ 1. �íykd� (�≥)

W�(N) �íϕ�í

∩� Logistic b1 – ln(1 + b2 * exp(–b3 * x))

vÑYp≡�� Metcherlich k b1 + b2 * exp(–b3 * x)

Michaelis Menten b1* x /( x + b2 )

Morgan-Mercer-Florin ( b1 * b2 + b3 * x ** b4 )/( b2 + x ** b4 )

Peal-Reed b1 / (1+ b2 * exp(–(b3 * x + b4 * x **2 + b5 * x ** 3)))

T�Φ± ( b1 + b2 * x + b3 * x **2+ b4 * x **3)/( b5 * x **3)

G�Φ± ( b1 + b2 * x + b3 * x **2)/( b4 * x **2)

Richards b1 / ((1 + b3 * exp(–b2 * x)) ** (1 / b4))

Verhulst b1 / (1 + b3 * exp(–b2 * x))

Von Bertalanffy (b1 ** (1 – b4) – b2 * exp(–b3 * x)) ** (1 / (1 – b4))

Weibull b1 – b2 * exp(–b3 * x ** b4)

ú	K� (b1 + b2 * x + b3 * x ** 2) ** (–1)

Du�jk�lóτ�

Du�jkñ�ulóτ�vO�tΓkiμ�p��τ�C�∩��t¡ΦM∩�t¡ΦMiμ�p�A

�∩����wq�lóτ�∩úP�τ�iμ�p�C

pGz∩�F���wq�lóτ�AN��wqlóτ�A�ΣM]M���[ε�������º∩�

iμ�p�C

v jh�lóτ�íA�Nϕ�t� RESID_ Sϕ��]]iH�TaNw]�u�t¡ΦMvlóτ�ΘJ

¿ RESID_**2C�pGz�nblóτ�ñ��w��A�NÑ≤N]��εh�tC

v �iαH°≤�Φⁿw°≤lóτ�C

ziH∩�bu���wq�lóτ�vμ	ñΘJϕ�íA�Nϕ�í�≤KJ�μ	CrΩ����]t

≤��
 (’’) �μ�
 (’) �A�������ΘJ¿ⁿΩμíAHpΩI (.) Nϕp�I�
C

Du�jk���¡ε

¡εOb�NjM�¬	íAi�\����¡εC]�u�ϕ�íY≤��BJeY²iμD�A�Hzi

��u�¡ε�εiα�P�X�BJC²Du�ϕ�íhY≤��BJß�iμD�C

C@�Φ{í�úÑíínDUC��G

v b�íñ��]t@����ϕ�íC��ΘJϕ�íA�O��i²zN�rBBΓ��A
KJϕ�

í�pΣLCziH∩�Pϕ�íΣlí�@�ΘJ�nD���A�Oq¬Σ�u��vMμñ∩KL

C²zúαb¡εñ��G���C

v T��ΦBΓ� <=B= � >= �Σñº@C

v H�ΦBΓ�Pϕ�í@±������CΘJ��A²������ΘJ¿ⁿΩμíAHpΩI (.) N

ϕp�I�
C
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Du�jk�xss��

ziHN@	s��xs�@�ñ�Ω��Ai��∩�]Auw��vBu�tvBu��v�ulóτ�

�vCo	��i�≤Hßº�RAH�w�íºAtP�A�T{�D[ε�C

v �t. xs��W� resid ��tC

v w��. xs��W� pred_ �w��C

v ��(D). ∩≤C��¼��AN�Uxs@���C����W��A�b��W��e��r�ºe[W

’d.’C

v lóτ�� (Loss Function Values). YzⁿwM��lóτ�Ahi���∩�CW�� loss_ is ���

�ⁿú�lóτ��C

Du�jk∩�

u∩�vi²z�εDu�jk�R�úPΦ
G

½���⌠p (Bootstrap Estimates). ���lΩ��ñ�½���A⌠p�pq����@�ΦkCΣ@k

O���ß (±�) �ΦíA�ojpP�lΩ���P�
h��C��w∩o	����A⌠pDu�

Φ{íC��A½���⌠p���t�pΓC���⌠p�����C�	Ω�ñ�����ϕ@¿U�

½�������l���Co�nD��
�G�{í]ptΓkC

⌠pΦkC p�iαAi²z∩�⌠pΦkC]b���ΣL∩��ñ�Y	∩����
�G�{í]pt

Γk�Ci��∩�]tu
�G�{í]pv�uLevenberg-MarquardtvC

v 
�G�{í]p. �ΦkA�≤ⁿ¡ε�L°≤¡ε�íCYzⁿwⁿ¡ε�íB���wq�lóτ�

�½���A�����
�G�{í]pCziH��j�BΓ�BJ¡εΘJs�AP�iHbU

�Mμñ�≤��et�Bτ�δ��ML¡BJjp�∩��eC

v Levenberg-Marquardt Φk. ��L°≤¡ε�¼�w]tΓkCYzⁿwⁿ¡ε�¼B���wq�lóτ

��½���AhLk�� Levenberg-Marquardt ΦkCziΘJu�jv�BΓ�s�A�i�≤u¡

ΦMv¼��u��v¼�U�Mμñ�∩�C

í�Du�jk��G

Du�jk�Dq��
{UCpΓW�x°G

v vT¼����}l�º∩�C��∩�Xz�}l�A�Bp�iα��A¿q�±	μ����C

v ��bSw�DWAYtΓk⌡μ�G±ΣLtΓk≤�Cbu∩�v∩��ñA�∩�ΣLi��tΓ

k]pGzⁿwFlóτ��Y	¡ε�¼A�Núα���Zμ≤ (Levenberg-Marquardt) tΓk�C

v ϕ�N
]�j�N���F��ε�A u��v�í�\úO�n��¬C�bu��v∩��ñ∩��

�e@��R�G�}l�AH�≥�NF�O�≤n�@kA∩�úP�}l�C

v nD�jΩ���¡��íiα��P�X�τy]�r�j��p��qúLkϕ��C��zi��

∩�XA�}l��ΘJ���¡εA�Ko	�DC

NLR ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v RW��AHKqΣ¬���⌠p���l�C

v ⁿw@�HW��¼»zíMlóτ�Aoi�ⁿw�q��¼≤�e÷C

v ú�z�v���A�D��{ípΓX�C

v ⁿwnú	�½������C
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v ⁿwΣL��N°≤A]t]w���d�÷Σ�AH�wq�tPL�ºí�÷�¼�°≤C

CNLR]ⁿ¡ε�Du�jk�ⁿO�ΣL°≤i²zG

v ⁿwDn�Nñie\��n�N�j��C

v ]w���d�÷Σ�C

v ]wBJ¡εC

v ⁿwó��et�AHMw�l�O�¿bⁿw�	¡�C

p�	π�ykΩTA��\mⁿOyk��ΓUnC
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� 6 � [v⌠p

b��u�jk�¼ñA�]πsº
sΘñ��º����Cϕo��]ú¿��]�pA��¬�[ε

�A�±��C�[ε�AX{≤h���A���q�p¡Φk (OLS) �u�jkANLkú�z����

í⌠pCpGiHqt@���w���tº��Auv½⌠pv{�NiH��[v�p¡Φk (WLS)A

pΓu�jk�¼�Y�Co�bMwjkY��A±�δT�[ε�]]NO�����[ε��AΣ[v

�N��o±�jC�UAuv½⌠pv{���w[vα½�d≥A�ⁿXΩ��AX���@�C

d�C qf�	Mó�∩�	μ����≤vTH�≤	�¬��q�±	C��≤����A �

q�p¡ΦkLkú�z����í⌠pC�uv½⌠pvα²zbpΓu��¼�A�{�≈	�A∩	

μ���vTC

�pqC ªiH�w[v	��ºU¡��∩�ºⁿ�B��÷Y� RBR-¡ΦB�πL� R-¡ΦBWLS

�¼� ANOVA KnϕB����M������⌠p�AH� WLS �¼�∩�ºⁿ�C

v½⌠pk�Ω��q

Ω�C ]��M�����úO����C�pv�BD��{B��ϕa�Ñ�O��Aú��½ssX¿

G�]Ω����A�OΣL�¼�∩±��C�[v��]��O����A�BP]��ñ����÷

YC

�]C ∩����C���ÑA]����t��O�A�C]��MC����ºí�÷YA��Ou��A

�B��[ε���¼ú�÷C]����º�AiHε≤�����ÑhA²OAΣtº���α≈zL[

v��A[H⌠pC

�÷{�C u�v{�AiH��°z�Ω�Cu�viú��º���A�MPΦ��wAH���

�π�Ω�CpG]��búP����ÑhñAª��º�útúh�ANiH��uu�jkv{�Cp

Gz�Ω�HY��]]p�A����A�²��α½Ω�CpGz�Ω��úOeu��÷A�Bα½

L���A���u�u⌠pv{�ñ�ΣL�íCpGz�]���G���]�pAO�	¿Y�μ÷A

��Y���O����A�≥���u�N�jkv{�CpGz�]��O�n]¡�]�pΓNºß�

sí�í�A���uiÑ�pqv∩�ñ�u	RϕvBuKaplan-Meierv�uCox jkvCpGz�Ω��

úOW��]�pAzOb��úPípUA[εP@�H�A���uiÑ�pqv∩�ñ�u½��qv

{�C

Yn�ov½⌠p�R

1. b\αϕWA∩�G

�R > jk > [v⌠p...

2. ∩�@�]��C

3. ∩�@��h����C

4. ∩�@� heteroscedasticity 	���Aϕ@[v��C

v [v�� (Weight Variable). Ω�O��t��Φ�����iμ[vCjkΦ{í�pΓi�≤C�ⁿw

�¡��d≥A]ϕ��j�∩�ºⁿτ��¡�C
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v ¡�d≥ (Power Range). ªP[v��@���pΓ[vCb¡�d≥�AN�X�AX�jkΦ{íA

C���ú�@�AX�Φ{íCb¡�d≥�wΦ�Mπ�σr�ñΘJ������≤ -6.5 M 7.5 (t)

ºíC¡��d≥[\�C�¬���AWq{��ⁿw��MwC¡�d≥������h¡ε� 150

�C

v½⌠p�∩�

b�∩��ñAziHⁿwv½⌠p�R�∩�G

N��v�s¿s��C Γ[v��[J�@�ñ���Co����� WGT_nAΣñnO@�∩��rA�

ⁿw���M�W�C

π� ANOVA P⌠pC ²z�ε�pqbΘXW�π�ΦíCziH���∩�]AGu��¡�vMuU

¡��vC

WLS ⁿO�ΣL\α

ⁿOykyÑ]iH²zG

v ú�¡��μ@�C

v ⁿw¡���MμA��NY�d≥�
���A≥¡���MμX��C

p�	π�ykΩTA��\mⁿOyk��ΓUnC
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� 7 � GÑ�p¡Φjk

���u�jk�¼��]]�����M���S�÷YCYúOo�íp]�pAϕ��ºí�÷YO

Γ�ΦV@���A��@δ��p¡Φk (OLS) �u�jkNúAú����íw⌠CGÑ�p¡Φjk�

�M�t�L÷�uπ��pΓ��D�w���⌠p�]�@Ñq�AMß��o	pΓß��w⌠]

���u�jk�¼]�GÑq�C]�pΓß��O��M�tL÷���A�HGÑ�¼��G�O��

�C

d�C ���D�PΣ	μM°O��¼J�÷�H��íñ�°Db≤	μM�D���¼�vTC]NO

	μ�vT�DA��D]�vT	μCGÑ�p¡Φjk�¼iα���°O��¼JM¿t�	μpΓ

M�D��q�tL÷�	μ�N�Co��N�O�Nºß�Q�qBB���ⁿw�íñ�	μC

�pqC ∩≤C@��¼G��MD���jkY�Bh½RBR 2B�π� R 2Bw⌠����B���RϕB

w��BH��tCP���C@�jkY� 95% �Hα�íAH���w⌠��÷M@�º�x}C

GÑ�p¡ΦjkΩ��q

Ω�C ]��M�����úO����C�pv�BD��{B��ϕa�Ñ�O��Aú��½ssX¿

G�]Ω����A�OΣL�¼�∩±��C�	í�����Oiq��]úOi����C

�]C ∩����C���ÑA]����t��O�A�C∩��������ÑA]���t��º�A

��úO��C]��MC@�����÷Y��Ou��C

�÷{�C pGz�Hz�w���S�@�P]������÷A�≥zNiH��u�jk{�C�pΩ

�≥�]º@]�p�A�����º��O�
��A���α½Ω�CpGz�Ω��úOeu��÷A

�Bα½L���A���u�u⌠pv{�ñ�ΣL�íCpGA�]��iH�¿Γ�A�pO�Y@S

w�PΓw	¿AhiH���N�jk{�CpGz�Ω��úOW��]�pAzOb��úPípUA

[εP@�H�A���uiÑ�pqv∩�ñ�u½��qv{�C

�oGÑ�p¡Φjk�R

1. b\αϕWA∩�G

�R > jk > 2 Ñq�p¡Φ�...

2. ∩�@�]��C

3. ∩�@��h�í�]w�����C

4. ∩�@��h�uπ��C

v uπ (Instrumental). bGÑ�p¡Φ�R��@ÑqñAo	����≤pΓ�	���w��Cbuí�v

PuuπvMμ�ñiα�π��P���Cuπ��������Ñ≤í�����CpGCX���

í���Puπ����PAhΣ�GPuu�jkv{��G�PC

�ⁿw�uπ���í���N°��	��C@δíAuí�vMμñ��� Exogenous ��]úⁿw�

uπ��C
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GÑ�p¡Φjk∩�

ziH∩�UC∩�iμ�RG

xss��C ²zW[s���@�ñ���Ci��∩��uw��vMu�tvC

π����@�º�C ²zCL��⌠p��@�º�x}C

2SLS ⁿO�ΣL\α

ⁿOykyÑ]²ziHP�⌠ph½ÑíCp�	π�ykΩTA��\mⁿOyk��ΓUnC
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� 8 � �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}�ΣlUCϕ�����Oºí�±�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) ¡í�pΓ�[v�
(3 -1 -1 -1) N�@�P�G�����±�
(0 2 -1 -1) N�G�P�T�M���±�
(0 0 1 -1) N�T�P���±�

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�CΣlUC�M�� 0CDpXC�C@¿∩Σ�n�Mτ� 0G

C 2 M 3G(3)(0) + (–1)(2) + (–1)(–1) + (–1)(–1) = 0
C 2 M 4G(3)(0) + (–1)(0) + (–1)(1) + (–1)(–1) = 0
C 3 M 4G(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 � MANOVACs�����sX� k - 1C∩≤��

k–1 ��AΣ���Oñ�[ε�sX� 0C��ⁿ���� i ��Oñ�[ε�sX� 0A²� i ��O�

A��Oñ�[ε�sX� 1C
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��

����HñσrA�σrA�S

ϕ�
º���CC

eG�f
G��N�jk�R 1

G�Φ±�¼

�¡ε�jk 14

GÑ�p¡Φjk 21

uπ�� 21

ⁿO�ΣL\α 22

���@�º� 22

�pq 21

d� 21

xss�� 22

eT�f
T�Φ±�¼

�¡ε�jk 14

e��f
��

bh�í�N�jkñ 9

������

bh�í�N�jkñ 9

��

bh�í�N�jkñ 7

��ϕ

bh�í�N�jkñ 8

e¡�f
D���¼

bh�í�N�jkñ 7

[v⌠p 19

ⁿO�ΣL\α 20

N��v�s¿s��C 20

�pq 19

∩�ºⁿ 19

d� 19

�N�{ 20

π� ANOVA P⌠p 20

bÑ

bh�í�N�jkñ 9

¡μ�w

≈v��Rñ 12

��� (Pearson) dΦ

⌠p������ 9

��� (Pearson) dΦ (�≥)

AX� 8

e��f
@�º�x}

bh�í�N�jkñ 8

@�q

b�N�jkñ 4

Ve∩�k

b�N�jkñ 4

Vß°hk

b�N�jkñ 4
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