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Lampiran 1. Data Penelitian

Universitas Hasanuddin

Kabupaten/Kota | Y1 | Y, X4 X, X3 Xy Xs X6
Kepulauan

7 8 73.7 | 68.63 | 53.63 | 69.8 7588 | 14
Selayar
Bulukumba 4 51 | 80.5 | 73.31 | 21.06 | 85.66 | 85.34 | 20
Bantaeng 3 20 | 30.6 | 98.13 | 82.68 | 102.23 0 14
Jeneponto 7 69 93 | 7458 | 71.38 | 94.04 | 9297 | 19
Takalar 6 28 | 97.8 | 94.48 | 35.28 | 100.19 | 99.02 | 15
Gowa 15 | 41 | 65.7 | 93.29 | 41.17 | 99.36 | 89.89 | 26
Sinjai 4 54 | 725 | 87.78 | 96.94 | 96.39 97.2 16
Maros 4 22 | 794 | 9159 | 4458 | 9465 | 94.69 | 14
Pangkajene dan

6 58 | 62.1 | 89.09 | 61.43 | 89.43 | 90.64 | 23
Kepulauan
Barru 3 10 |120.2 | 9198 | 824 | 96.24 | 9587 | 12
Bone 7 57 | 72.3 | 9412 | 834 | 90.77 | 9532 | 38
Soppeng 3 31 | 67.6 | 77.03 | 77.44 | 87.21 | 87.27 | 17
Wajo 4 30 | 755 | 91.89 | 53.81 | 96.91 95.3 23
Sidenreng

6 22 | 1314|8456 | 94.19 | 103.31 | 98.94 | 14
Rappang

51




Universitas Hasanuddin

(lanjutan)

Kabupaten/Kota | Y1 | Y, X4 X, X3 X4 Xs X6
Pinrang 5 27 | 90.6 | 9843 | 86.29 | 97.23 | 96.33 | 17
Enrekang 5 42 | 88.1 | 53.67 | 68.95 | 65.62 | 66.17 | 14
Luwu 10 44 | 815 | 78.17 | 43.02 | 8536 | 86.37 | 22
Tana Toraja 3 16 | 83.2 | 8491 | 5443 | 9142 0 21
Luwu Utara 5 37 | 604 | 82.18 | 65.38 | 92.12 | 90.64 | 14
Luwu Timur 6 13 | 81.2 | 88.34 | 96.76 | 92.76 0 17
Toraja Utara 5 15 | 66.1 | 71.61 | 53.29 | 74.37 0 26
Kota Makassar 12 | 43 | 979 | 9238 | 100 92.14 | 88.38 | 46
Kota Parepare 2 5 63.2 | 68.16 | 100 76.21 | 76.63 | 7

Kota Palopo 1 11 67 86.4 | 52.35 | 93.32 | 94.05 | 12
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Lampiran 2. Output Nilai Korelasi Pearson dengan Software SPSS

Correlations

Y1l Y2
Y1 Pearson Correlation 1 A14
Sig. (2-tailed) .044
N 24 24
Y2 Pearson Correlation 414 1
Sig. (2-tailed) .044
N 24 24

*, Correlation is significant at the 0.05 level (2-tailed).
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Lampiran 3. Output Uji Overdispersi dengan Software SPSS

Goodness of Fit?

Value Value/df
Deviance 20.112 17 1.183
Scaled Deviance 20.112 17
Pearson Chi-Square 20.269 17 1.192
Scaled Pearson Chi-Square 20.269 17
Log Likelihood® -51.391
Akaike's Information 116.782

Criterion (AIC)
Finite Sample Corrected AIC 123.782
(AICC)

Bayesian Information 125.028
Criterion (BIC)
Consistent AIC (CAIC) 132.028

Dependent Variable: Y1
Model: (Intercept), X1, X2, X3, X4, X5, X6

a. Information criteria are in smaller-is-better form.

b. The full log likelihood function is displayed and used in

computing information criteria.
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(lanjutan)

Goodness of Fit?

Value Value/df

Deviance 97.653 17 5.744
Scaled Deviance 97.653 17
Pearson Chi-Square 92.980 17 5.469
Scaled Pearson Chi-Square 92.980 17
Log LikelihoodP -109.953
Akaike's Information 233.905
Criterion (AIC)
Finite Sample Corrected AIC 240.905
(AICC)
Bayesian Information 242.152
Criterion (BIC)
Consistent AIC (CAIC) 249.152

Dependent Variable: Y2

Model: (Intercept), X1, X2, X3, X4, X5, X6

a. Information criteria are in smaller-is-better form.

b. The full log likelihood function is displayed and used in computing

information criteria.

Universitas Hasanuddin
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Lampiran 4. Output Uji Multikolinieritas dengan Software SPSS

Coefficients”
Standardized
Unstandardized Coefficients Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. Tolerance VIF
1 (Constant) -.360 5577 -.065 949
X1 .009 032 087 274 787 753 1.328
X2 -.063 118 -.225 -532 602 182 5.603
X3 -017 026 - 126 -B74 509 842 1.061
x4 068 132 213 514 614 189 5.289
X5 011 018 118 600 556 833 1.200
XB 249 075 672 3.308 004 9 1.265

a. DependentVariahle: Y1
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Lampiran 5. Fungsi In likelihood

Diketahui:
n

L=] [P0
i=1

n 2

TITTe e )(

i=1|t=1

+ Aen = (e — ¢y

Fungsi In likelihood-nya adalah sebagai berikut:

Misalkan:

A= (m{l + Yie — 1)
Yit

— (me +yi —1)!
yiel(mgt-1)!

-1 =1
lnA — ln ((mt + Vit 1))

vie!(mgt-1)!

=In((mg* + yir — D) = In(ye! (mgt = 1Y)

mt_1 + Ui

Universitas Hasanuddin

=In((m;* + y;r — DY) —In(y!) — In((mzt — 1))

=In((m;* + y;e — D!) —In((mi* — D) = In(yz!)

Misalkan:

a=In((m;* + y; — D) —In((m;! — 1))
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(lanjutan)

=In((m:* + yie = DO + yie — 1=D" + yie — 1-
2)(met + yie — 1=3) . (mgD(mgt = D(mgt = 2)(mgt = 3)(m " —
4)..321) —In((m;* =Dt =1 -yt —1-2)(m;t —1—
3)..3.2.1.)

=In((m;* + ye — DOt + yie — 2)(mg* + yie =DM + yye —
4) . (mgH(mgt — D(mgt — 2)(m;t = 3)(mit — 4) ...3.2.1) — In((mgt —
1)(m;t = 2)(mit = 3)(mg — 4) ...3.2.1)

=In(m;t + yiy — D) +In(myt + vy — 2) +In(m;t + y;e — 3) +
In(m;* + y; — 4) + - +In(m;*) + In(m;* — 1) + In(m;* - 2) +
In(m;* —3) +In(m;* —4)+--+mm3+mm2+Inl—In(m*-1) -
In(m;!—=2) —In(m;*—3)—In(my*—4)—--—In3—-1In2-1In1

=In(m;t + yy — D) +In(myt + vy — 2) +In(m;t + y;e — 3) +
In(m;* + y;y — 4) + -+ 1In(myY)

Yie—1
= > 0t +))
j=0
b = In(y;!)
InA=a->»
Vi —1

= > In(mg" + ) — In()
j=0

-1

. - m

B=( Wit )%t( mtl )t
myt+ pge myt + pe

_ -1
”iitmt 1(mg )

(me* + ﬂit)yi

-1
ttmg
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(lanjutan)

mi1
mg
t

Vigtmy
1+H)lt t

#yltm

(mg

-1
Yit,,~Mt
w:ttm
InB = ln( = ty_ +m_1>
(mt_1+#it) it t

= In (i m;") = In(mit + )

Universitas Hasanuddin

= () +In (m;™ ) = (e + me) InGmg? + )

=y Inpe — my Inme — (v + mp?) In(m;?

C=[1+ e — c)(e™z — ¢,)]

InC =In[1 + A(e™a — ¢)(e™Viz — ¢,)]

InL = Zn:{zz:[lnA + In B] +lnC}

i=1 \t=1

+ Wie)

n Yie—1
:Z ZI ln(mt +j) —In(yie) + yie Inpyy — my lnmt
i=1

— i tmHDIn(m;t + )| +1Inf1 + A(e™¥a — ¢)(e™z — ¢y)]

n 2

= Z Z yitln.uit_mt_llnmt

i=1 \t=1

Yie—1

= ie + m D InCuge + m') — In(ye!) + Z In(my* + j)

j:

+ In[1 4+ A(e™Yi — ¢y)(e™Viz — ¢y)]
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Lampiran 6. Turunan c; terhadap Parameter-parameter

Turunan parsial pertama c, terhadap m,

ac, 0 "
am, a—mt((l +dpme) ™M)

d

0 ((eln(lﬂllhtmt)) me )
myg

9]

— In(1+dpigme)(-mg?t)
= om. (¢ )

. —m-1 dpe
= eln(+duigmo(-m;™) [W( m;) + In(1 + dpmy)my ]

. ' du;, ~ _
= e(-mi") In(1+duieme) [w (—mgY) 4+ In(1 + dpeme)m; 2]

_mil dumgt

= eIn@+duem)™ 1n(1 + du. -2 _ it

e [ n(1l + dpmy)mg 1+ dpgem,

= L+ dutgme) ™ i [t + dpmymit — |

1+ dpemy

_ _ dige

=m;’ [mt "In(1 + dpem,) — Hd—l:umt] t
Turunan parsial pertama c, terhadap B,;

aCt ( 1 )

a .
— -1 | Uit
= -m;'(1 + dpymy) ™™ “tdm, a/s;-
-1
_ —d@+dpemy) ™Mt
(1+dpimy)

Uit Xj

__dCtieX;)
(1+dpieme)

Turunan parsial kedua c, terhadap m; dan m,

9% _ 0 ( [mt In(1 + dpgemy) — o ]Ct)

am? — omg 1+dugemg
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(lanjutan)
Misalkan:
du,m;t
u=m;% In(1 + du;m,) — ]__l_'uldﬁ
ie'tt
dpis

r_ -3 . —2

(—duitmt_z(1+dﬂirmt)—d#itmt_1duit)
(1+dpieme)?

duie (—dﬂitmt_z —d?ufmi? _dzﬂiztmt_l)

_ -3 . —2
= =2mt~° In(1 + dy;;m,) + mg T+dpm; (A+dpigme)?

dupmi?  (—dwemi? — 2d*pimi")
1+ dugm; (1 + dpeme)?

= —-2mt 3 In(1 + dpym,) +

dpgemg? dugm;? + 2d*pfm;?

HieMe) T 770 dpm; (1 + dujem,)?

dpigmp?(L+dpgme) | dpemg *+2d>pfmi"
(1+duime)? (1+dpieme)?

= —2mt3In(1 + dy;;m,) +

dpiemg *+d*ufmit | dpgemg > +2d?pfmi
(1+dpirme)? (1+dpieme)?

= —2mt3In(1 + dy;;m;) +

2dpme? + 3d*ufm;t
(1 + dugme)?

= —-2mt 3 In(1 + dpm,) +

UV =C

dpi ]
t

p' = m1 [mgl In(1 + duzem,) — T+ dugm,
it''tt

2dpemi *+3d?ufmy !
(1+dpirme)?

0%¢c - t
a_mft - (_th 3In(1 + dpgemy) + )Ct + (mt “In(1+

du; m;1 _ — du;
du;;m;) — —1+d:1i:mt) (m;?t [mt YIn(1 + dyym,) — —1+d#i:mt] Ct)

2dpjemg > +3d?pufmgt
(1+duieme)?

= {(—2mt‘3 In(1 + du;;m;) + ) + (mt_z In(1+

du; 7132
dpieme) — ST ) }Ct

1+dpieme
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(lanjutan)

— 2 1n(1 + du _d”it—m?lz_z -31n(1 + duw
= {mg*In(1 + dpgm,) R mt~> In(1 + dpm,) +

2dpiemy 2 +3d?uZm; !
(1+dugeme)? t

Turunan parsial kedua c, terhadap B; dan B

dce 0 ( dCillitXs )
0B:j0Bts  OP:j (1 + du;emy)

Misalkan:

U = Cp. dplirXs

. Ocg
u = mdﬂitxs + cedpiexsx;
v=1+dym;

I —
v = dpxymy

aCt
ac, (mdﬂitxs"'ctdﬂitxsxj)(1+dﬂitmt)_Ct-dﬂitxsdﬂitxjmt

0Btj0Bts (1+dpiemy)?

a
(Wcttsdﬂitxs)(1+dﬂitmt)+Ctdﬂitxsxj(1+dﬂitmt) —CrApieXsA it X jme

(1+dugme)?

ac
(F:Sdﬂitxs>(1+dllitmt)+Ctdllitxsxj+Ctd#itxsxjd#itmt_Ct-dﬂitxsd#itxjmt

(1+duime)?

a
(Fcttsdﬂitxs)(1+d#itmt)+ctdﬂitxsxj
- (1+dpieme)?

Turunan parsial kedua c, terhadap m, dan g,;

d%c, 0 < dceiieX; )

Om,0p; “om\ (1+duemy)

Misalkan:

U = Cp. dirX;
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(lanjutan)
u = [m_2 In(1 + dp;pm,) —d””—m‘_l]c dpex;
t et 1+dpgme t ity
v = 1 + dﬂitmt
r_
v =dp
me?In(1+du;;m )—M cedpirxi(1+dpeme)—cp.dpiexidy;
92¢, t HitMe Trdugme |t HitXj HitMye)=Cr.Alit X jAUit
om0 f¢j (1+dpieme)?

_ dugempt ] cedppxj(I+dpeme) | cedppXjdpe
=—[mt21n(1+duitmt)— FieTe ] —— . =L

1+dpigme (1+duime)? (1+dpigme)?
_ d ,m—l Ctd#.tx. dZ'uZ
= _ [mt2 In(1 + dp;m,) — —He ] — i £X;
1+dugemed 1+dpgeme -~ (1+dpieme)?
_ du;my?t CtdpitX; da2u?
= [mtz In(1 + dy;m,) — —4 ](— : ’) LX)
1+dpieme 1+dpgeme (1+dpieme)

-1 2
-2 dpiemy ~ | Oce dpit
= |m;*In(1 +dy;;m;) — ] ( ) CeX;
[ t (1 + dpzeme) 1+dpieme aﬁ'tj—i_ 1+dugem,)

63



Universitas Hasanuddin

Lampiran 7. Turunan Parsial Pertama Fungsi In likelihood terhadap Masing-

masing Parameter
Turunan parsial pertama fungsi In likelihood terhadap A

n )2 [Yit In pie—mg  Inme—(yi+mz ) ln(ﬂit+mt_1)_ln(37it!)+Z¥=i%_1ln(mt_l"'j)]
0| Xiz1)2t=1 J

dlnL _ +1In[1+A(e Yit—cy) (e Viz—c,)]
o A
Misalkan:

A=In[1+A(e™1 —cy)(e™Viz —c,)]

r . (ePin—cy)(e7Viz—c,)
T 1+A(eYit—cy)(eViz—cy)

olnl -

n !

ER :z{“
i=1

(e —cy)(e72 — ¢3)
— 1+ A(e Vit —¢y)(eViz — ¢y)

i

Turunan parsial pertama fungsi In likelihood terhadap m4

+In[1+A(e™il—cy)(e7Yi2—cy)]

a( y_l{gg_l [y 10— nme— () b )=y D+ 2 ln(mt‘lﬂ')]})
dlnL U

0m1 aml
Misalkan:
A =—mitIn(m,)

A" =m7?In(m,) —m;t—
1 ( 1) 1 m1

= my?In(m,) — my?

B = —(y;; + mi"). In(uy; +mpt)
' -2 -1 -1 —m;*
B'=mi*In(uy + mi") — (v + my) ot

mi?(yy +mih)

=m?In(uy + mit) + T
i1 1
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(lanjutan)
C =In(mit+j)

gy
1 ]

D =In[1+ A(e™it —¢y)(e iz — ¢;)]

=In[1+ A(e Ve Yiz — e Virc, — e Vizc; + ¢4¢,)]

6C1
aml

T 14A(eYit—cy) (e Viz—cy)

AM—e7Viz+cy)

001
0m1

- 1+A(e Yit—c ) (e Viz—c,)

—Ae™Viz—cy)

Yiz—1

dlnL <
=z A"+B' + Z C'+D'
omy (i

i=1 j

mi2(yy + mih) & -mjp?
=Z mi?In(m;) —m72 +mp? in(u; +m1_1)+1yll—_11 Z _11 -
, i1 My m;t+J

n
i=1 Jj=0

—A(e™2 —c;) 53,;11

+ 14+ (et —¢;)(e Yz — ¢y)

mi?(yy +mih)

n
= 21 + mi?[In(uy +mih) — 11+
2. it nCmn) + miZlinGu + )~ 1]+ ST

mj? Ae iz — ¢,) dcy
mit+j 14+ A(eVa —c)(eViz —c;)dmy

j=0

Turunan parsial pertama fungsi In likelihood terhadap m,

o1
6( ?:1{2521 [yit In ,ul.t—mt_1 In mt—(yit+mt_1) ln(,ul.t+mt_1)—ln(yit!)+2;lgo ln(mt_1+j)]}>
dlnL _ +In[1+A(e Vil —cq) (e Vi2—cy)]

amz amz
Misalkan:
A =-m;1.In(m,)
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(lanjutan)

A" =mz%In(m,) — myl—
ms

=m;?In(m,) — m;?

=~z + my ) In(piz + my )

B' =m; ln(ﬂ12+m2 )_(y12+m2 )(# +m2)

m;%(yiz +m2 D
ﬂ11+m2

=m3?In(u, + mz') +

= In(m;! + )
—my?
1+]

' =

D =In[1+ A(e™it —¢y)(e™iz — ¢y)]
=1In[1 + A(eVire iz — e Virc, — e Vizey 4 ¢1C,)]

A(—eVit4ey)7 2 acz

b 1+A(e Yit—cy)(e” 3’12 —c3)
—A(eYir—c )ac2
1+A(e_3’11 cl)(e_yLZ c3)
n Yie—1
dlnL , ,
=Z A"+ B+ z C'+D
om, 4 -
i=1 j=0

my?(yip + mzh)
iz +m3zt

n
= > dmz? InGmy) — my? + m3? (g, +m3") +
i=1

YViz—1 _ —YVi1 —
2~ Ale™rin Cl)(’)m

Z 1 + A(e Vit — ¢;)(e Viz — ¢,)
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(lanjutan)
C mz%(yiz + mzY)
= > Im3?In(m,) + mp2[In(u, + mz") — 1] + ————
=t Kiz M,
YViz—1 —2 ;
m; Ale™Yir —¢y) dc,

= m; 4+ 14 (e —cp)(e Yz — c,) am,

Turunan parsial pertama fungsi In likelihood terhadap By;

- - - Yir—1 -1, ;
6( n {Z?_l [yitln#it—mt 1 lnmt—(yit+mt 1)ln(yit+mt 1)—1n(yit!)+2j;to In(m; 1+])]}>
dlnL _ +In[1+A(eYil—cy)(e7Yi2—c,)]

0B1j 0B4j

Misalkan:

A=y lInu;,

A = Y Oku
Hi1 631]'

B = —(yy + mi*). In(uy + mit)

B = — yipt+mit dugy
iz +myt 0By

C=In[14+A(e™Ya —c)(e™iz —¢,)]

= 1 + A(e—%de—)h'z — e_yilcz — e_inCl + C1C2)

C' = A(—e7Viz+cy) Ocy
T 1+A(eVit—cy) (e Yiz—c,) 0B4;
—Ae Viz—c,) dcq
T 1+A(eYit—cy) (e Viz—c,) 0B1;
- -1 —Yi2
dlnL Z {&aﬂu Yatm Ui —Ae™iz —¢,) acl}
0By & (Wi OBy s + mytoBy 14 A(e i —¢q)(e7¥iz — cz) 9By
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M:

{}’u a.ui1 (Vin + myH)m, Ouyy
Ui 0B1; (Hi1 +mit)m, 0By;

1l
[y

i

Ale™Viz — ¢,) dc,
1+ A(e™in — ¢q)(e™Viz — ¢3) Py

{%1 Ol _Mmyyi + 10u; _ Ae™iz —c,) ac1}
Mi1 6[31] myp; +10By; 1+ A(e™Vir — ¢q)(e7Viz — ¢3) 9Py

M:

Il
[uy

i

INGE

{%‘1(1 +mypi) O i (Myyin + 1) 0y
i1 (1 + mqp;q) 0By /Ji1(1 + my 1) 0By

Ale™Viz — ¢,) dc,
1+ A(e™Vin —cq)(e7Viz — cp) 9Py

Il
[y

i

INGE

{Yil + YiaMylin Olin  HinM1Yin + Uig Ol
i (1 + mqpgq) 0By; ﬂi1(1 + myip) 0By

Ale™Viz — ¢,) dc,
1+ A(e™Vin —¢cq)(e7Viz — cp) 9Py

I
_

i

n
_ Z{ Vit — Min O _ Ae™iz — ¢,) ac1}
= tin (1 +mypp) 0By 1+ A(e it — cq)(e7Viz — ¢p) 3By

Turunan parsial pertama fungsi In likelihood terhadap B;
6( n { 2 [yltlnult m; L inm,— (yt+mt )ln(u +ml)- ln(ylt')+2y” ln(mt_1+j)]}>
dlnL

1
_ = +In[1+A(e Vil —cq) (e Yi2—cy)]
asz aBZ]

Misalkan:

A=y Inp,

A, )’12 a.MLZ
Hi2 aBZ]

B = —(yi + mz") In(u;; + mz1)

B = _ Yiptm3t o,
tiz+myt 0B2;
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C=In[14+Ae™Ya —cy)(e™iz —c,)]

= 1 + ,‘{(e—Yi1e—J/i2 — e_yilcz — e_inCl + C1C2)

Cl = A(—e Vit+cy) dc,
T 1+A(eYit—cy) (e Viz—c,) 0B3;j
—AeYit—cy) Ocy
T 1+A(eVit—cy)(e7Viz—c,) OBy
n .
OlnLl _ Z{&a“iz _ iz +my ' A —Ae™ —¢;) acz}
0B — (Hiz 0Bz Mz +m310By 1+ A(e™Vit —cp)(e7Viz — ¢;) OBy

n
_ Z {y_lz Oz _ iz + My )M, Opiy

= Mz 0Bz (uiz + mz1)m, 0By

Ale™ Vit —¢;) dc,
1+ A(e™Vin —cq)(e7Viz — cp) 9Py

{J’iz OUiz MYz + 10u;, _ Ale™ir —¢y) ac, }
Hiz OB Mo, +10By 1+ A(e™¥ir —cp)(e™¥iz — ;) 0By,

M:

Il
[y

i

INGE

{Yiz(l + Maptiz) iz pip(Mpyip + 1) 0y
iz (1 + my ;) 0By #iz(l + myu;z) 0PBy;

Ale™Vit —¢;) dc,
1+ A(e™¥a —cy)(e™iz —cy) 0Py

1l
[y

i

INGE

{J’iz + YioMalliz Oz UizM2Yiz + iz Ofliz
iz (1 + myp;,) 0By (1 + mapp) dB2;

Ale Vit —¢;) dc,
1+ A(e™a —cq)(e™¥iz — ¢;) 9By,

Il
-

i

{ Yiz =Mz Oz A(e™it —¢y) ac, }
iz (1 + map;;) 632] 1+ A(e™i —¢q)(e7Viz — ¢c3) By

INGE

Il
[y

i
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Lampiran 8. Turunan Parsial Kedua Fungsi In likelihood

Turunan parsial kedua fungsi In likelihood terhadap A dan A

6( n (e —cy)(e™¥2 — ¢p) )

0%InL _ =11 + A(e Vi1 — Cl)(e‘)’iz - CZ)
A2 A

Misalkan:

_ (eVir—cy)(eViz—c,)
T 1+A(eYit—cy) (e Yiz—cy)

J— 0_(e_yi1 _Cl)(e_yiz_Cz)(e_yil—cl)(e_yiz _CZ)
- [1+A(e™Yil—cy) (e Yiz —c,)]?

AI

_ [((e7Yi1—cy) (e Viz—c,)]?
[1+A(e™Yi1—c,) (e Yiz—c,)]?

_ [ (eir—c))(eViz—c;) ]
- 1+A(e Yit—cy)(e Viz—cy)
n
0*InL ,
I Z{A }
i=1
~ Z [ ) T
Yy - 1+ A(e™Yit —¢y)(e7Viz —¢,)
1=

1+ A(e Vit —¢y)(eViz — ¢y)

_ _z": l (e¥ir — ¢)(e iz — ;)
i=1

Turunan parsial kedua fungsi In likelihood terhadap A dan m4

=2(.,. -1 L -2
( 2 In(my ) m 2 in(ag 4mit)- 1] L) _yvip-_my w
al Yy

pip+my j=0 m;1+j
Me Yiz—cy) acqy
dlnL 1+A(eYi1—cq)(e™Yiz—cp)0my
ordm, FIN
Misalkan:
A= AleYiz—cy) dcq

B 1+A(e Vit—cy) (e Yiz—c,) Om,

Misalkan:
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X _ _A(e_yiz_cz)
- 1+A(e Yit—cy)(eViz—cy)
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_ —(e7Yiz—cy)(1+A(e Vit —cy) (e Viz—cp))—(—AleViz—c;) (e Vit—c;) (e Yiz—c;))

’
X = [14A(e ™ Vit—cy) (e Yiz—c,)]?
_ _(e_yiz_CZ)_)L(e_yil_Cl)(e_yiz_C2)2+l(€_yi1—Cl)(e_in—Cz)z
N [1+A(e7Yi1—cy)(e™Viz —c,)]?
— —(e_in —Cz)
o [1+A(eYi1—cy) (e Viz —c,)]?
— 0c1
Y o aml
Y'=0
A =X'Y + XY’
—(e7Viz—c,) &-}-O

= [ACe Yii—c) (e Yia—cp)I? amy

—(e™Viz—c,) dcy
[1+A(e Yi1—cq)(e7Vi2z—c,)]? 0m,

n
JdlnL ,
oAdm; ;{A }

_(e_in — CZ)

_ = dcy
N s [1+4+ A(e7Yia — ¢ )(e7Yiz — ¢,)]? Omy

Turunan parsial kedua fungsi In likelihood terhadap A dan m,

(2" m3 2 In(my)+m3?[In(pi +mz1)—1] e
0l Li=1

Ez(yiz"'mfl)

-2
23_’1'2_1 my
Rip+my T J=0 mz1+j
,

Me™Yit-cq) Ocy
dlnL 1+A(e”Yit—cy)(e”Yiz—cp)0my
aom, N
Misalkan:
Ale Yir—c dc
A= ( 1) 2

B 1+A(e Vit—c;) (e Yiz—c,) dm,

Misalkan:
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_ AMe Yit—cy)
1+A(eYit—c ) (e Viz—c,)

X =

_ —(e7Yi1—cy)(1+A(e Vit —cy) (e Viz—cp))—(-Ale Vit —c ) (e Vit—c;)(eYiz—c;))

’
X = [14A(e ™ Vit—cy) (e Yiz—c,)]?
_ —(e7Yit—cy)-Ae Yit—cy)2 (e Yiz—c,)+A(e Vit —c )% (e Viz—c,)
N [1+A(e7Yi1—cy)(e™Viz —c,)]?
— _(e_yil_cl)
o [1+A(eYi1—cy) (e Viz —c,)]?
— 0cz
Y o amz
Y'=0
A =X'Y + XY’
—(e7Vi1—c,) &-}-O

= [14A(e Yi1—c ) (e7Viz—c,)]? dm,

—(e™Vi1—cy) ac,
[1+A(e Yi1—c ) (e7Viz—c,)]? dm,

n
JdlnL .
oAdm, Z{A }

N —(e™1 —¢)) dc,
~ LI+ Ae = e (ee — )P om,

Turunan parsial kedua fungsi In likelihood terhadap A dan By;

( n { Yin =M Olig Ale™2 —¢c;) dcy })
dlnL Elupn (1 +myp) 0By 1+ A(e™Vi —cp)(e7Viz — ¢;p) 0By
OA 0B B dA
Misalkan:

Ale™Viz—cy) dc,

T 1A Vi—c))(eViz—cy) OBy
Misalkan:

(lanjutan)
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_ Ale ™ Viz—cy)
T 1+A(eVit—c¢y) (e Viz—cy)

_ —(eVi2—c))(1+A(e Vit —c) (e Viz=cy))-(-Ale Viz—cp) (e Vi1 —c)) (e Viz—c,))

'
X [1+A(eYi1—cqy) (e Yiz—c,)]?
_ —(eViz—cy)-AMe Yit—cy) (e Viz—c,)?+A(e Vit —cy)(eYiz—c,)?
N [14A(e™Yi1—cy) (e Yiz—c,)]?
— —(e_in —Cz)
o [1+A(eYil—cy) (e Viz —c,)]?
dc
y =29
0B4;j
Y =0
A =X'Y + XY’
_ —(e_in —Cz) ﬂ + 0

T [1+A(e Vit —cy)(eTViz—c,)]2 9By;

_ —(eViz=cy) dcy
T 1A Vii—cy)(e iz —c,)]2 0By

dlnL B ix‘l’
O 0By; B

i=1

n

_ —(e72 —¢;) dcy
- Z [1+ A(e™i — ¢q)(e7¥iz — ¢;)]% OBy

1=1

Turunan parsial kedua fungsi In likelihood terhadap A dan B;

6< n { Yip—Hiz  Okip Ale™Yit—cq) dcy })

dInL _ T\ T i (14man;3)08,5 1+4(e”Yil—cq)(e7”i2-c)0By;
OrOBy N
Misalkan:

Ale™Yi1—c,) dc,
T 1HA(eVit—cp)(eYiz—cp) OBy

Misalkan:
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_ Ale Vi1t—c,)
1+A(e™Yit—cy)(e7Yiz—c,)

X =

_ —(e7Yi1—cy)(1+A(e Vit —cy) (e Viz—cp))—(-Ale Vit —c ) (e Vit—c;)(eYiz—c;))

’
X = [14A(e ™ Vit—cy) (e Yiz—c,)]?
_ —(e7Yit—cy)-Ae Yit—cy)2 (e Yiz—c,)+A(e Vit —c )% (e Viz—c,)
N [1+A(e7Yi1—cy)(e™Viz —c,)]?
— _(e_yil_cl)
o [1+A(eYi1—cy) (e Viz —c,)]?
dc
y =22
0B2;
Y =0
A =X'Y + XY’
— —(e‘yi1_c1) & n 0

[1+A(e™Yi1—cq)(e7Viz—c;)]? OBy

_ —(eVit=¢,) ac,
T 1A Vii—cy)(e Y2 —c,)]2 0By

dlnL B Zn:A'
91 0B, B

i=1

n

. (e —c) ac,
B Z [1+ A(e™i — ¢q)(e7¥iz2 — ¢;)]% 0By;

=1
Turunan parsial kedua fungsi In likelihood terhadap m; dan my

-2 -1
m i tm o -2
-2 -2 -1 1 (yll 1 ) Yi1—1 my
mj “In(mq)+m7“|In( i +m7~)—1|4 f
6( n 17 In(my)+m7?[In(uig +mi?)-1] pi+myt 2]=0 my1+j

=1 Me Yiz—cy) dcq
dlnL 1+A(e”Yi1—cq)(e™Yiz—cy)0my
omZ dm,
Misalkan:

A =m;%In(m,)

= —2m;3In(my) + m[zmi
1
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= —2m;3In(my) + m3
B = mi?[In(uy +mit) — 1]

=m;*In(uy + my') —mi?

-2
B’ = —2m73In(uy; + mit) + my? — — (—2m3
' Mix + m11
—4
my
= -2m;3In(y;; + my!) = ————+ 2m;3
1 (U1 i) o+ mfl 1

-2 -1
C = my?(yi+mi?t)
pir+mit

-2 -3
My Ty tmy

MHix + m1_1

, (CamPya-3m ) (u+mp ) -((mi2y +m7) (-mi?))

(mix +m;1)2

C

—2m 3y i —2my*yi —3my* i —3my°—(-mi*y; -m7®)

2 — —
ué +2puymyt+my?

- -4 -4 - -4 -
—2my3yispin —2my *yin —3mi* i —3my S +mity +my®
2 —1,,.-2
uipH2puiymy - +my

-3 -4 —4 -5 2
—2m3°Yirlin =My Yin—3my Rin—2my° mj

2 -1 -2 T2
Uy H2uiimy —+mg m3

-1 -2 -2 -3
—2my " Yi1lin—My “Yi1 —3my “Rip —2my

pimE+2pmy +1

—2mi yig g —mi 2y —3my?u —2mp3
(1+mqpui)?

my?

myl+j

,  —2m73(myt+))-(my2(-m72))
b= (e
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—2my*-2m73j+m7*

(myt+))*

_ —mi*-2mi?j

(m7t+j)*

_ mi*+2m73j

(m7t+j)*

_ Ale7Viz—cy) dcy
T 1+A(eVit—cy)(eViz—c,) dmy

Misalkan:

u= Me Viz—c,)
T 1+A(e Yit—cy) (e Viz—c,)

Ale™2 —c;)

1+ AeVire™Viz — e Virc, — e Vizc, + €1Cy)

0—<(A(e_yi2 —cz))(— Me Yiz—c,) 24 ))

’ 0m1
u =
[1+A(e™Vir—c)(e7Viz—c,)]?
A% (e Viz—c,)? dcq
T [14A(eVit—cy) (e Viz—c,)]2 Om,
_ [ Ae Viz—cy) 2 dcy
T l1+a(eVit—cy)(e Viz—c,)] amy
_ aCl
- 6m1
d%c
v =—
omj

E'=vv+uw

. [ Ale™Viz—c,) 2 dcq dcy Ale™Yiz—cy) 9%c,
- 14A(eVit—cy)(e7Viz—cy)l 0m; dm;  1+A(e7Vit—cy)(e7Viz—c;) dm?
n Yii—1
a ln L ! ! ! 1A !
> = A +B +C" — D' —E
om; 4 .
=1 Jj=0
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n
-4
m
= Z —2m73In(my) + my3 — 2m73 In(u;; + myt) — —1_1
= Hix +my
+2m3 — 2mi Yy pn + ity + 3mpn + 2mg°
(1 + myp)?

Yir—1
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= (m7t +j)?2 1+ A(e™Yir — ¢y)(e™Viz — ¢,)| dm,; dmy
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14 A(e Vi — c1)(e7¥iz — ¢,) dm?

n
= Z —2m73In(my) + 3m73 — 2m73 In(u;; + mit) —
i=1
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_2my YWiathin + mi%yin + 3m? g + 2mg® miy* + 2mg3j

L+ maga)? £y "m )2
Ale™Yiz —¢,) 2 dc,; O0cq
1+ A(e™ Vit —cy)(e™Yiz —¢cy)| dmy 0my

AMe iz —¢,) 0%c,
14+ A(e™ir —¢y)(e7Yiz — ¢,) Om?

n
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= Z m? [—2 In(my) + 3 = 2In(u;; + my") — ,u—l‘ll
=

1

_ _ _ _ Vi1 _ o
_2my Yiakin + miya + 3mP g +2mp’ mi* +2m73j

(L +mypin)? & (mpt )2
A(e_yiz - Cz) 2 0C1 acl
1+ A(e™ Vit —¢y)(e™Viz —¢y)| dm; dmy

AMe iz —¢,) 0%c,
1+ A(e™ir —¢q)(e™Viz — ¢,) m?

77



Universitas Hasanuddin

(lanjutan)

Turunan parsial kedua fungsi In likelihood terhadap m;dan m,

=2(.,. -1 -2
-2 -2 ) —1\_ 41,2 (Vi tm3 )_ Yiz—1_my
a( n m3 2 In(my)+m32[In(gip +mz1)—1]+ e Z].:O m317)
=t Ale Yil—c,) acy
d?InL 1+4(e”Yit—cq)(e”Yiz—cp)0mz
0m1 6m2 - aml
Misalkan:

_ Ale Vi1t—cy) dc,
T 1+4A(eVit—cy) (e Viz—c,) Am,

A =uv+uw
Misalkan

_ AMe Yit—cy)
T 14A(eVit—cy) (e Viz—cy)

- A;qu(lﬂl(e_yil—cl)(e_yﬂ —cz))—<)l(e_yi1—cl)(— Ale™Viz—cy). 6C11

)

! om
u =
[1+A(e™it—c;)(eViz—c,)]?
_ 9% 420,-Vig “Yiz— )91 L 120 p-Viq ~Yiz_ )91
_ Aaml A%(e7Yit—cq) (e Yiz c2)0m1+l (e7Vi1t—cq)(e Vi2 cz)am1
[1+A(e7Yi1—cq)(e7Viz—c,)]?
_ A dcy
1+ A(e Via — ¢q)(eYiz — ¢,)]? Om
1 2 1
_ aCZ
- 6m2
v'=0

A =uv+uw

_ A acl 6C2 + 0

[1+A(e™Yi1—cq)(e7Yi2—c,)]?2 dm, dm,

A 6C1 6C2
[1+A(eYit—c ) (e Yiz—c,)]? dm, dm,
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_ Z{ A dc, dc, }
L1+ A(e Vit — ¢y) (e Viz — ¢,)]2 0m, Om,

n
i=1

Turunan parsial kedua fungsi In likelihood terhadap m, dan By;

0( n { Yir—Hi1  OBiq MeYiz—cy) 501})

02InL i=1 tig (1+mipig)0Byy 144(e Yil—cq)(eYiz—c3)0By;
om, 0Byj am,
Misalkan:

— Yi1t—Hi1 0Ly
pin (T+mypiq) 9B

Misalkan:
u= Yi1—Hia
wip (1+mqpiq)
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Hi1—Yi1 my

(1+mypip)? " my

2

mIZ (Hi1—Yi1)
myZ(1+mypig) (1+mqpgg)

mi % (Uin—yi1)
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my? (i1 —Yi1)
myZ+2myipg +ud
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— 2
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0B1j
v'=0
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mIZ(Mu—YM) 0Ly +0
1 2 _63 -
(m1 +Hi1) 1j
_ mi*(Win—yi1) Otia
= — 2
(mit+ui)” OBy

_ A(e™Viz—c,) dcq
T 1+A(eVit—cy)(eViz—c;) 3By;

Misalkan:

a= Ale™Viz—c,)
- 1+A(e Yit—cy)(e ™ Viz—cy)
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2

0—(A(e‘Yiz —Cz)(—l(e_yiz—cz) dcq ))
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[14A(e™Yi1—cy) (e Yiz—c,)]?

A2 (e Viz—c,)? dcy
[1+A(e Yit—c ) (e Viz—c,)]% 0m4

_ [ A(e™Viz—c,) 2 dcq
- 1+A(e Yi1t—cy)(e7Viz—c,)] Om,

dc
p =2
0B4j
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. [ Ale™Viz—cy) 2 dcy Oc,q Ale™Viz—c,) 9%c,y
T l1+A(eVit—cy) (e Yiz—cy)] om, 0B 1+A(e7Yit—cq)(e7Viz—c;) m, 3By
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R — AI _ BI
om, aB1j z{ J

=1
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n
= Z my? (i1 — Yir) Ot _ Ae™iz —cy) ? dc; dcq
: (mit + pi)? 0By |1+ 2A(e™Vin —cy)(e™Viz — cp)| Omy 0Py

Ae™Viz — ¢,) 0%c,
1+ A(e™¥in — ¢q)(e7Viz — c;) Omy OBy;

Turunan parsial kedua fungsi In likelihood terhadap my dan B;

6( n { Yio—Hiz  OHip Me Yi1—cq) 502})

d21nL =1 wip(14m2miz)0B2) 1+4A(e Yit—cy)(e Yiz-c3)0By;

om; 0B3; B dm,

_ Ale Vi1t—cy) dc,
C1+A(eYit—cy)(e7Viz=c;) 9By

Misalkan:

_ Ale™Vit—c,)
T 1+A(eYit—cq) (e Viz—c,)

acl (1+A(e‘yll —c)(e Viz—cy))- (/l(e‘ytl cl)()l( e y12+cz)acl)>

@ = [L+A(eYi—cp) (e Viz—c))I?
/,Lacl )’2 _y.1 _y.2 6C1 )’2 _y.l _y.2 6C1
" %m, (e7Yir—cq)(e ‘—Cz)m*' (e7Yit—cq)(e ‘—Cz)m
- [1+A(eVi1—c;) (e Viz—c,)]?
-1 6C1
[1+/1(e Yit—cy)(eViz—c,)]? 0m4
b — 6C2
0B2j
b'=0
A=ab+ab
-1 dc,; Oc
= L—2 40

[1+A(e7Yi1—c ) (e7Viz—c,)]? Omy OBy;

A 6C1 6C2
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0%InL z
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6m1 9Bz =4}
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- ) dc, dc,
et [1+ A(e™Vir — ¢q)(e7Viz — 3)]% Imy By

1

Turunan parsial kedua fungsi In likelihood terhadap m, dan m,

Turunan parsial kedua fungsi In likelihood terhadap m, dan m, diperoleh dengan
cara yang sama pada turunan parsial kedua fungsi In likelihood terhadap m; dan m,
sehingga diperoleh hasil sebagai berikut:
2Inl <

ne_ 2 {m2_3 [—2 In(m,) +3 — 2In(u;, + my!) —————

i=1

2
om;

-1 -2 -2 g Yl o, -3
2my yialip + m3%Yip + 3my “pip + 2m; my~ +2m3°j

(1 + mappyp)? = (mz* + )2
Ale™Yit — ¢) 2 dc, dc,
1+ A(eVir —¢y)(e7Yiz —cy)| dm,dm,

Ale™Yia —¢;) d%c,
14+ A(e Vit — ¢y)(e7Viz — ;) Im3

Turunan parsial kedua fungsi In likelihood terhadap m, dan B;

6( n { Yia~Hip  OH MeYiz—cy) 061})

9%InL =1 g (1+mapg;)0Byj 14A(e Yit—cy)(e Yiz—cz)0By;

om, 0By om,
Misalkan:
A= Ale™Viz—cy) dcq

T 1M Vit—cy) (e Viz—cy) OBy
Misalkan:

Ale Yiz—c

a4 = ( 2)

T 1+A(eVit—cy)(eViz—c,)

a e e . . 2
—/‘lﬁ(lw‘l(e Yit—c;)(e ylz—cz))—(A(e ylz—cz)(—A(e yll—q)ﬁ))

[1+A(e™Yit—c ) (e Yiz—c,)]?

a =
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(lanjutan)

ac —y —y ac —y: —y: ac
—){ﬁ—lz(e Yit—cq)(e y‘Z—Cz)ﬁ'ﬂlz(e Yir—cy)(e Viz—cy)o—2

0m2
[1+A(e™Yi1—cq)(e7Viz—cp)]?

- aCZ
T [1+A(eYit—cy) (e Viz—c,)]2 dm,

dc
b=
0Bj
b'=0
A'=a'b+ab’
_ -1 aCZ 6C1
T [1+A(eVit—cy)(eTViz—c,)]2 Om, 0B1; +0
2 96 9

[1+A(e™Vit—c ) (e7Viz—c,)]? Om, OBq;

n

0°InL z{ a1
om, 9By L
n
B Z A dc, dcy
C L[+ Alen — ) (e — ;)] Om, OBy,

Turunan parsial kedua fungsi In likelihood terhadap m, dan By;

6( n { Yip—Hiz  Okip Ale Yit—cyq) dcp })

92InL _ \7E ki (1+map)0By) 144(e™Yil—cq)(e”Vi2-c3)0By;
om; 0B, am,
Misalkan:

— Yi2—Hi2 Uiz
Biz(1+maypz) 0By;

Misalkan:

— Yiz—Hi2
Uiz (1+mypiz)

- 0‘((3’1’2 —Miz)ﬂizz)
(piz(+mapi, ))2
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_ ia—pided
uh, (1+myp;p)?

— (Yiz—Hiz)
(1+maypiz)?
) . -2
Viz—Hiz) m,
1+2mypip+miu?, my?

mz 2 (Viz—Hiz)
my2+2m5 uip+ul,

_ m3 % (Yiz—Hiz)

(m2_1+ﬂi2)2

— Ui
b 0B2;
b=0
A'=db+ab

mz 2 (Viz—Miz) Ottiz +0
-1 2 9B,
(mz +uiz)” 9Bz

_ mPA(Yiz—Hiz) Oliz
= ~ 2
(mz +ui2)” 9Bzj

_ Ale™Vit—c,) dc,
T 1+A(eVit—cy)(eTViz—c;) OBy;

Misalkan:

_ Ale™Vit—c,)
T 1+A(eYit—cq) (e Viz—c,)

0—< Ae Yit—c) (—A(e_yil —ﬁ)aﬁ
!

)

amz
a =
(1+A(e™Vin —cl)(e_yiz—cz))2

A%2(e7Yi1—c,)? dc,

B (1+A(e Vit —cy) (e Viz —cz))2 am;,

. [ Ale Vi1t—cy) 2 dc,
- 1+A(e Yit—cy)(e7Viz—cy)l om,
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(lanjutan)
dc
b=—=%
0B2j
1 _ azcz
b'= am, 0By;
B’ =a'b + ab’

_ [ Ale™Virt—c,) 2 dc, dc, Ale™Vir—c,) 9%c,
T litae™Vin—c)(eViz—cy)| om, 0B, 1+A(e Vit —cq)(eTViz—c,) Im, OB,

n
m3 2 (Viz — Wiz) Otsz
(M3 + piz)? 0By

i=1
Ale™in — ¢) g dc, dc,
1+ A(e™Vit —¢q)(e7Viz — cp)| Om, 0Py
Ae™ir —¢)) d%c,
1+ A(e™Vir — ¢q)(e7Viz — c;) Im, 9By

Turunan parsial kedua fungsi In likelihood terhadap B4; dan B4

6(2?=1[Z§=1 [Yit In pie—mg M Inme—(yie+mz ) ln(ﬂit"'mt_l)_ln(yit!)"'Z;,:i%_lln(mt_l"'j)]])

dlogl _ +In[1+A(eYit—cy) (e Yiz—c,)]
0B1s 0B1s
Misalkan:

A=y loguy

Vi1 Oty

A =21
My OBy

—du,
- i17'1s
Hiq

= yilxls

B = (yn + mfl) log(l‘n + mII)

85



Universitas Hasanuddin
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_Yu®t my' Op,

BI
1
By +my 6[315

_ (yil + mfl)llilxls
K t m;!

-1
_ yil.uilxls + mq Hilxls
- 1

Mg My
C =log[l+ A(e™i1 —c¢y)(e™2 — ¢,)]

dcq
= aB1s
T 1+ A(eVi —cy)(e Yz —cy)

—Ae™iz —c,)

Cl

_ Ale™iz — ¢y) acy
T 14 eV — c)(e iz — ¢,) 0B,

n
dloglL
Og ZZ{AI_BI_I_CI}

0
Bis &
- -1
— Z {y x yil.uilxls + mq :u[lxls
i=1 l 'uil + my
l(e_YiZ —_ CZ) acl
1+ A(e™in —¢)(e iz — ¢,) OB,
alyn oy Yighig Xastmy  uigxas Me Yiz—cy) dcy
92InL _ O\mi=1Yitis pig+myt 1+A(eYit—cq)(e Yiz—c;)0B1s
6[31]'6[315 aB1j
Misalkan:
-1
4= Yitli1X1s + Mg " Hi1X1s
- —1
Hix +my
Misalkan:
_ -1
U = Yi1MirX1s + My~ UigX1s
OUiq

r_ -1
u' = (i1 X5 + My x45) T
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— -1
= (VirX1s + My X16)ig X1
_ -1
= YitX1sMi1X1j + My X15H1i1Xqj

— -1
V=it my

a .
‘Ul — Hi1
0B4;j
= HUi1Xq1j
u u'v—uv

2

_ (J’i1x1sﬂi1x1j +m[1x15ui1xlj) (ir+mit)-[(vix ﬂi1x15+m51#i1x1s)ﬂi1x1j]

(i1 +m;1)2

2 -1,..-1 2 -2 2 -1,2

_ YirXashipX1jtYiaX1sBin X1jMq “+My " X1gljy X1 j+My xls#ilxlj—[Yilﬂi1x1sx1j+m1 Mi1x1sx1j]
- 2 -1, ,,-2
Ui +2uiymy -+my

-1, -2
_ YirXasHigXqjMy My “Xq5li1 X

2 — —
uh +2pupymyt+my?

-1, -2
_ (J’i1#i1m1 +my Mi1)x15x1j m?

> — — .
ué +2puiymyt+my? m?2

i pma )X 5%

2
HEME+2pmy+1

i (14mMyYg) X 6%y
(1+mqp1)?

_ A(e™Viz—c,) dcy
T 1+A(e7Vit—cy)(e7Yiz—cy) OBss

Misalkan:

_ AMe™Yiz—c,)
T 1+A(e Yit—cy) (e Yiz—c,)

! j

w= (1+)l(e_yi1—cl)(e_in—cz))2

A% (e Viz—c,)? dcy

- (1+A(e Vit —cy) (e Viz —cz))2 0B1j
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_ [ Ale™Yiz—c,) 2 dcy
T LA Vit—c)(eViz—cz)l 0By
6C1
v =
0B1s
62
v = C1
0B1j0B1s

B' =u'v+uv

. [ Ale™Viz—c,) 2 dc, Ocq Ale™Yiz—cy) 9%c,
T Li+a(e™Vit—cy) (e Viz—cy) 0B1j0B1s  1+A(e Vit—cq)(e7Viz—c;3) OB1j 0B1s

n
_ Z _.Ui1(1 + My Yi1)X15X1
(1 +myp)?

Ale iz — ¢,) 2 dcy 0cy
1+ A(e™¥in —cq)(e™iz — c3)| 0B4qj0Bys

Ae™Viz — ¢,) 0%c,
1+ A(e™vin — ¢q)(e7Yi2 — c3) B4 0P1s

Turunan parsial kedua fungsi In likelihood terhadap B4; dan B,

_ _ _ it—1 —1 . ;
6(2’-1 1[2% L [Yit Inpje—mitin mt—(J/it+mt 1) ln(#it"'mt 1)—1n(yit!)+2i-/:lt0 ln(mt 1+])]D
i= =
dloglL _ +1n[1+A(e Yil—cy)(eYiz—cp)]
0B2s 0B2s

Misalkan:
A=y, logu;,

A = Yiz Ot
Hiz 0Bas

_Ji2
= —Uj2X2s
i2

= Yi2X2s
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B = (y;z + m3 ") log(uyz + m3"h)

_Yia t my ' Oy,
iz +m3"t 0B

BI

_ iz + my Dy
iz + Mgt

-1
_ YVizlizXas + My " Uiz Xos
- -1

Uip + M,

C = log[l + A(e_yil — Cl)(e_YiZ — CZ)]

_A(e_yil — Cl)&
C' — aBZS
1+ }{(e—YM — cl)(e—Yiz — CZ)
B Ale™in —¢y) ac,
T 1+ A(e7Vin — cp)(eViz — ¢y) OPys
dlogl <
0
g — {A’ _ Bl + CI}
aBZS =1
n -1
_ Z {y_ e — Yi2lizX2s + My " UinX2s
L 12412 ‘uiz + m2_1
Ale Vi1 —¢y) dc,
1+ A(e Vit — cq)(e iz — ¢;) 0PB,s
n | YighigXas+my L uipx Ae Yit—cy) ac
2InL 6(21‘:1{3’123512 2 Zuziz+m2§1 228 1+/1(e_yi1—c1)(e}yi2—CZ)OBZZS}>
0B1j 0B2s 0Bj
Misalkan:
A — }l(e_yil—cl) 662
1+A(e7Yi1—cy)(e7Yiz—c;y) B35
Misalkan:
U= Ae™Vit—c,)

T 1+A(e7Yit—cy) (e Viz—cy)
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0C1
Bl'

)

2L (14 A(e Vit —c,) (e Vi2 —cz))—<1(e-m —cl)(— Ale™¥iz—c;)

aﬁlj a
!
u = 2
(1+A(e™Vir—c ) (e Viz—c,))
_ ﬂ_ 2(p=Yi1— ~YVio_ dcq 2(p=Yi1_ ~Yig_ dcq
Aaﬁlj A¢(e™Yit—cqy)(e7i Cz)—aﬁljﬁL (e7Yi1—cq)(e™i Cz)—aﬁlj
(1+A(e_yi1—Cl)(e_yiz—cz))z
_ -1 dc,
(1+)L(e_yi1—cl)(e_yiz—cz))2 0Bj
_ 602
0B2s
v'=0

_ -1 6C1 602
(1+/1(e‘3’i1—cl)(e‘yiz—cz))2 0B1j 0B2s

62 ln L _ z A acl aCZ
aBlj 0Bs ¢ (1 + A(e ™ Vin — Cl)(g‘)’iz — CZ))Z aBlj 0B

=1
Turunan parsial kedua fungsi In likelihood terhadap B; dan B,
Turunan parsial kedua fungsi In likelihood terhadap B,; dan 8, diperoleh dengan

cara yang sama pada turunan parsial kedua fungsi In likelihood terhadap B; dan 3,5

sehingga diperoleh hasil sebagai berikut:

d%InL _ i {_Hiz(l + MyYiz)xjxs Ale™Vir —¢q)
BB Ll Armma) 1+ A7 —cleve—c)
0%c, [ AMe™iz —¢p) % dc, ac,
0B2j0B2s  [1+A(e™¥it —cy)(e7™Viz — c3)| 0PBs;0P2s
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Lampiran 9. Penentuan Estimasi Awal Parameter-Parameter yang akan Ditaksir

Output model regresi binomial negatif univariat pada data jumlah kematian ibu

dengan software R adalah sebagai berikut:

Melibatkan Variabel Prediktor

Tanpa Melibatkan Variabel

Prediktor
Parameter Estimasi Parameter Estimasi

310(0) 0.704209

[?11(0) 0.002270

.312(0) -0.012530

P130) 0.005304 | p o0 1.7123
Biaqo) 0.014344

P15y 0.001698

B16(0) 0.039305

My) =1 1 M10(0) 1

Output model regresi binomial negatif univariat pada data jumlah kematian bayi

dengan software R adalah sebagai berikut:

Melibatkan Variabel Prediktor

Tanpa Melibatkan Variabel

Prediktor
Parameter Estimasi Parameter Estimasi

,[?20(0) 2.085610

B21(0) -0.011434

Baz(0y -0.057045

B3 o) 0.001497 | 4,00 3.4473
324(0) 0.060383

Bas o) 0.008419

326(0) 0.050243

Ma) = 1 1 M20(0) 1
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(lanjutan)

Estimasi awal dari A diambil dari estimasi momen dengan menyamakan koefisien

korelasi sampel dengan koefisien korelasi populasi.

Koefisien korelasi sampel

SJ’1J’2

r =
Y12
SJ’1 SYZ

dengan:

n —_— —_—
_ Z s — ¥ iz — ¥2)
Syiya =

n—1

Sy :\/Z?:l(yll y1)?

-1

\/Z iz —¥2)2

n-1

Koefisien korelasi populasi

0-3’13’2

p)’ﬂ’z -
Oy, 0y,

dengan:

0y,y, = A(c1024143)

-1
m; -0

SN [CAE
1 - 01’ mt_l
e = [1 — Hte‘l]
A - m;l0,e7! m;le,
71 —6,e 1-86,
Uit
g, =—**
‘ (mt_l + Hit)

Penyamaan koefisien korelasi sampel dan koefisien korelasi populasi

rYﬂ’z = pJﬁJ’z
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SJ’13’2 _ 0)’13’2

SJ/1 S)’z JY1 G)’z

Syiy, _ A(cic2A147)

S}’1SY2 O-}’1O-YZ
A(c162414,)Sy, Sy, = Sy, y,0y,0y,

— _v1729v1%:>
(Cl C2A1A2)Sy1$y2

Nilai 4 pada data jumlah kematian ibu dan bayi dengan melibatkan variabel

prediktor

. 23.5471(30.2272)(662.3277)
"~ (4.1736)(16.9551) (—4.5781) (—24.6929) (9.9112) (326.2536)

= 0.0182

Nilai A pada data jumlah kematian ibu dan bayi tanpa melibatkan variabel

prediktor

4 23.5471(6.1117)(72.8440)
"~ (2.2783)(6.0883) (—1.6957) (—7.5631)(9.9112) (326.2536)

= 0.0182
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Lampiran 10. Output Model Regresi Binomial Negatif Bivariat dengan Software

R

Parameter Estimasi SE W
Bio 1.4365 0.8678 2.7398
Bi1 -0.0008 0.0054 0.0237
12 -0.0161 0.0191 0.7141
B3 -0.0045 0.0041 1.1905
Bia 0.0099 0.0217 0.2083
Bis 0.0032 0.0027 1.4928
Bie 0.0413 0.0110 14.1247
B0 2.3128 0.8553 7.3119
Ba1 -0.0113 0.0047 5.6311
B2 -0.0531 0.0166 10.2257
Bos -0.0002 0.0038 0.0035
Baa 0.0539 0.0195 7.6035
Bzs 0.0090 0.0022 16.4455
Bs 0.0447 0.0116 14.8900
My 0.0030
m, 0.1204
A 1.6119
InL(£2) -143.0011
InL(®) -159.9705

AIC 320.1821
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Lampiran 11. Output Model Regresi Binomial Negatif Bivariat dengan Software

R tanpa Menyertakan Persentase Ibu Nifas Melaksanakan Program KF2.

Parameter Estimasi SE W
Bio 1.1812 0.9001 1.7221
Bi1 0.0049 0.0051 0.9165
Pz 0.0030 0.0187 0.0266
Bis -0.0066 0.0041 2.6306
Bia -0.0045 0.0217 0.0439
fis 0.0359 0.0106 11.5833
oo 2.1484 1.0004 4.6116
By -0.0055 0.0056 0.9831
oo -0.0556 0.0187 8.8087
Bas -0.0035 0.0041 0.7622
Bra 0.0622 0.0214 8.4732
Pas 0.0494 0.0129 14,7048
my 0.0048
my 0.1787
A 1.4622
InL(2) -146.9819
In L(@) -159.9705

AIC 323.9637
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