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Lampiran 1. Data

Universitas Hasanuddin

kabupaten/kota | Y1 | Y2 | X1 X2 X3 X4 X5
Kepulauan | o | ¢ | 687 | 7561 | 721 |6687| 14
Selayar
Bulukumba 3 | 51| 76.16 | 75.41 | 101.6 | 56.51 20
Bantaeng 2 | 6 | 9272 | 8834 | 39.6 |29.99 13
Jeneponto 11 | 65 | 86.01 | 67.60 | 108.4 | 26.94 19
Takalar 7 | 25| 9568 | 70.20 | 91.3 |59.03 15
Gowa 14 | 43 | 94.32 | 80.94 | 72.4 | 70.63 26
Sinjai 7 | 47 | 95.05 | 7431 | 88.8 |62.32 16
Maros 3 |20 | 87.25 | 76.70 | 845 |92.74 14
Pangkep 14 | 45 | 85.31 | 75.24 | 65.7 |51.32 23
Barru 7 |20 | 9196 | 9469 | 946 | 58.6 12
Bone 8 | 63 19394 | 6874 | 804 | 7254 | 38
Soppeng 4 | 26 | 8151 | 7520 | 65.7 | 62.15 17
Wajo 4 | 27 | 86.29 | 7041 | 72.4 |60.55 23
Sidrap 4 | 13 | 79.28 | 7854 | 117.3 | 39.14 14
Pinrang 6 | 27 | 93.94 | 7136 | 86.5 | 725 17
Enrekang 1 | 27 | 5584 | 4765 | 76.5 | 63.43 14
Luwu 5 |41 81 67.78 | 80.5 |52.18 22
Tana Toraja 1|16 | 868 | 77.01 | 81.2 |24.86 21
Luwu Utara 8 | 20 | 81.28 | 67.70 | 65.2 | 32.53 14
Luwu Timur 8 | 34 | 97.05 | 78.69 84 |54.81 17
Toraja Utara 7 | 25 ] 66.29 | 7482 | 64.1 |35.82 26
Makassar 10 | 33 | 92.71 | 70.09 | 45.2 |94.16 | 46
Pare Pare 4 | 18 | 86.63 | 77.04 | 748 |61.72 7
Palopo 14 | 955 | 7226 | 82.4 |76.38 12
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Lampiran 2. Uraian Rumus

Fungsi kepadatan peluang bersama Y; dan Y, dapat dituliskan sebagai berikut:

f(yj|Bjiwj = 1.2)

1 o\ , 21y , P
= erKS(Z) (E) (1 + 271 Zj:l ,Llj) 4 j=1 v
2%2_ . yi-1
_(22fo17j71) AT

Tp.
(1 + 21 Z?=1 eXi 31) * H?=1

N |-

= e%KS(z) (%) (1)

yj!

1
dengan z = 31(1 +2135  p)?dans = y; +y, — % sehingga

1
1 1
K.(z) =K :(1 + 27 Zleuj)z

Y1+J/2—%
Fungsi likelihood untuk populasi dari Persamaan (1) yaitu:
L(B;;tj=12)=L(0)

(23F-17j-1)

n 1 2 % 2 XTﬂ' 4 2 eX’erJ'yii
= i1 | e7K,(2) (E) (1 + 2t )5, e” 1) [T5=1 Vi
dan fungsi In likelihood sebagai berikut:
(Bjitij=12) =
1 (22f-12i-1) T
_ 1 2\z 2 X? N\ 4 {2 eXi Bjvij
= Yic1In| e7K(2) (E) (1 + 2t Zj:l e ﬂ’) =Ty

2
= g + 3 InK(2) + gln (%) — ?zlwln (1 + 27 Z?zlexiTﬁf) +

Z?:l Z?:l yl] X’{ﬁ] - ln(z?=1 2?=1 yl]')
=2 2@ +Zmn (E) + ln[K (Z.)] + -y M
T 2 2 T =1 si\“i i=1 4
Tp.
2T %5, eXi B’) + X iy X B — In(T, Y Yij!)

Selanjutnya, fungsi In likelihood diturunkan terhadap g yaitu:

ln(1+
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ole) _ 9 Jn_n (2 n ,
38, — 98, {r . In(7) + > In (rc) + 2k, ln[KSi(Zl)] +

2¥%%  yij-1 Tp.
- ?:1%171 (1 +2t Y% et B’) +X Y v X B —

(X, X5, i) }

dInK; (zy) 2¥% 1 yij-1
=Z?=1a—lz+ 73:1(—( = )> : Fory 2teXiPiXT +
B1 (1+21’Z?=16 i 1)
71'1=13’i1XiT
_yn 1 () o _ (28fayym1) 1 2reXIBixT 4
Kz 0B = 4 (1+ZTZ§=1eXiT/}1') '
?=1J’i1XiT
_yn 1 Ks(Z)  op (22%=1yf—l)TMilXgw n xT )
T Ak G 0y 2TV g(iearyi ) | Aty
Berdasarkan tabel integral, diketahui bahwa
2
Ks41(2) = Ks41(2) + ;SKs(Z)
9Ks(2)
a—ZZ = —2zK;41(2) + sKs(2)
sehingga
A Y+(32_ .yt .
6K2?=1yj_%(zl) _ ZLKZ?=1yj_%(Zl)+(Z]=1y] 2)K2?=1Yj—%(zl)
a(z;) B z;

1
Diketahui bahwa z = %(1 + 2T X5 wj)? = %\/1 + 2T %2, pyj, maka

1 2 2 1
Zj —= ,1+2‘L’ i—q UiiK. Zi)+\ Li=1Vii—= )K Zj
2?=1yij_%( l) 3 P Z]_1MLJ 2?:13’]_%( l) (Z]—lyll 2) 2?=1yij_%( L)
3(z: - 1
(20) — [1+2TX5, wij
l(zi)

2 .1
T(Zj=1.VL] 2)K2?=1yij—2

a(z) + ®)
Z?=1YU_§ L \/m

Berdasarkan Persamaan (2), maka turunan In K, (z;) terhadap B yaitu:

= —K

7
0InKs (z;) 1 Zﬁzlyij—%( 2

ap K 1(z)’ op
! Sz !
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0K _, 1(zy)
j

_ 1 =1Yij72  0(z)
K2 y”_l(zi)' a(zy) F 0B,
j=171 2
0K i lf 2 .
B 1 2?=1yij_%(2l) 6(_[ 1+2T2j=1ﬂ11)
KZZ- y.._l(zi). a(zy) ' 01
j=1Yij~2
2 1
i ==K .
B ) T(Z]_lyU 2) Z?:lyij_%(Zl) ZTHUX’{
K., 1(zp) _KZ?=1J’U+1(ZL') + 2 3
Zj=1yij_§ 2 1+2sz=1uij 2T(1+2TZ]2-=1HU‘)2
K (zp) 1
R A M O R i) M X{ (4)
K @) | N 3
Z§=1}’ij—% t 1+272§=1”11 (1+2TZ?=1MU)2
1 KZZ- y'_+l(zi)
Diketahui M(y;) = - = 2 7 Maka berdasarkan Persamaan (4)
/1+2T2f=1uzj Z?:ﬂij—% i
yaitu:
K .
aansi(Zi)_ _ 2]2-=1yij+%(21) T(Z]Z'=1yij_%) uile
] I (z) N 3
b Bevymz o I E k| (1e2r i, )
2 1
T(Zj=1yl'j—5) pirXT (5)

1
= |-(1 + 20 2%, 1y )P M) +
j=1Hij : Jm (1+272?=1#U)%

Substitusi Persamaan (5) ke Persamaan (2), sehingga

210) _ wn OInKs(z) o, (22§=1Yij—1)fﬂi1XiT n o xT
3B — 4&i=1 3B, i=1 2(1+272?=1Hij) =1 Vi1 i
2 (231 vij— rin X7
=YL {|-(1+2¢ Z§=1#ij)2M(yl') + &) - ) e+
\/1+27’-Zj=1”i1' (1+2TZ§=1MU)2

(2 Z?:lyU—l)Tﬂuxz

. xT
2(1+2732_, yj) +YuXi

1
2 1
(1+2TZ?=1 #ij)zM(yi)MuXiT T(E?:dij—g)#uxz (2 Z§=1yl'j—1)wi1xiT

=y _ |— _
21_1 (1+272?=1uij)% (1+2rZ,Z-=1mj) 2(1+212§=1MU)

Yi1XiT

=Y -MO)un X, +yuX:]
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(6)

Turunan kedua fungsi In likelihood terhadap B, dan BT yaitu:

2%1(e)

oY [y —My) i IXT

aplop, apT

n a()’uXiT)
=1l apT

= X1 [_

(M) XT)
BT

a(M(yL)ﬂuXL )
apT

(7)

Untuk mendapatkan turunan dari M (y;)u;, X! terhadap BT sebagai berikut:

Misalkan:

u=M(y;) dan v = p X7 = eXiP1xT

1(2)

u’ = M’(yi) = aM(yl) zg = l
apT 0BT o

Bi ﬁ1 1+2TZ? 1/»‘1] ] 1yij_%( X

i

1(2)
2]2 1 l] ¢
(Z)
T

1
B a(1+212§=1uij)2 212 it 1(2‘) 1
B BT 2 1( i) + 2 apT (7)
Zj=13’ij‘i (1+2T2?=1ﬂij) J
1
Turunan dari (1 + 27 X3_, p;;)? terhadap B7 sebagai berikut:
1 » X7 \2 1
3(1+2T2§=1uij)2 a<1+2TZj=1e ! ’) 6(1+21’e 1814 p7eXi ”2)
0BT N opT N 0BT
1 T T
= —E(Zer-eXtﬂl) (1 + 2teXibr +
_3
ZTeX'lrﬁZ) 2
.2
= —tuaX; (1 +2055,50) * 0 (9)
KZZ'_ yii 1(Zi)
Turunan pertama — Y : (z S terhadap BT sebagai berikut:
Siavijz
6<K2?=1Yif+%(zi)> X (z)-K ( )6<K2§ =1yij_%(2i)>
oY S 1vijs “ 3 1Yijty % a7

1(zp)

2
Zj=1yl] 2
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a KZZ 1(Zl)>
j=1Yijt
K y ._1(Zi) +

apT Siavij—
KZ? ) 1,] l(Zl) k J

(10)

Persamaan (10) dapat diselesaikan dengan menggunakan aturan rantai sehingga

0 d
<KZ]2 Vi 1(Zl)> _ (KZ? 1Y ll+2(21)> a(zy) 11
BT - 2(z) " o8T (11)
dengan
6<KZ]2 1Yij* 1(Zl)> _ZKZJZ Ly ”+3(Zl)+(21 1Yijt 1) ZJz it 1(21)
a(zi) - Zi
(Z?:Jij ) 52 +1(zl)
j=1Yij
KZ] i +3(Zl) + p (12)
dan
2(22, yij+3)K T2 vt 1(21)
j= i
Z] 1 l]+3(Z) Z_] 1 j l(Zl) + Zi (13)

Substitusi Persamaan (13) ke Persamaan (12), sehingga

6<K22 it 1(2‘)> (2, vij+5)K

Zz 1(21)
_ j=1Yijt
a(z) - KZ, 1Yij +3(Z) + z
(2§=1yif+2) (Eizly” ) Zjy U"'l(Zl)
T 2/ 1Yij ;(Zl) zj E} 1Yijt3; l(zl) z;
Z(Zf=1yij ) 52y, 1(21) (Z?=1:Vij ) 2y, 1(21)
— a(z) — j=1Yijt 4 j=1Yijt
Z] 1Yij=5 zj z;
(E?:LVij ) 72 +1(Zl)
_ j= 1Yij
—Ksz_ ;(Zl) ” (14)

Turunan z; terhadap B sebagai berikut:
1
a(z) 1 6<1+2‘re 131+2‘rext ‘62)

apT 1 BT
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1

(1 + 27eXiB1 4 27X l’z) (ZTX eXi 1’1)

X-exi B1

T
\/1+2‘re iB1427e%i B2

Ts
= Kt (15)
’1+2T2]-=1Mij
Substitusi Persamaan (14) dan (15) ke Persamaan (11), sehingga
6<KZ§ 1Yijt 1(Zl)>
BT -
6<KZZ l(ZL)>
_ j=1%ij*z a(zy)
a(z) " 0BT
(Z?:ﬂ’ij ) 2 1( ) ) X?I?
— [_ ZZ y,__l(zi) .] 1Yijt Xie 1 (16)
J=1Y1j73 Zi /1+2TZ?=1,LLL'J'

Persamaan (10) dapat diselesaikan dengan menggunakan aturan rantai sehingga

al k ()| oK (z0)

( Savig )_ ( Yz ) (z) 17
op7 a 8(z) K -

dengan

i 1
a(xzﬁzly”_%(zl)> 2Ky U+1(zl)+(§]] Vij—3)K 52 1@

— j=1Yij72
a(Zi) Zi
(Savij=3)Ksz 1)
j=171"2
KZ] Ly u+1(Zl) + p (18)

Substitusi Persamaan (18) dan (15) ke Persamaan (17), sehingga

y
BT -
|l K (zp)
( ZJZ 1Yij~ ;Z ) a(z;)
- a(zy) " oBT
1
=|-Keo . a(z)+ i e L NP (19)
Tjeavijty Zi /1+212?=1#i]’
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Substitusi Persamaan (16) dan (19) ke Persamaan (10), sehingga

Ksa L1(=)
j=1Yijt3
0 2 1(zy) 2 Koz 1(21)
52y j=17ij*
e ! K 1(z) +
apT 2 BT Zeavij3
K (zp)
Sy
6<KZ _1(21'))
\(z) j=1Yij"2
Z;
EJ 1Vijt3 L\ 6ﬁT
T
) XiexiﬁlK 2 y 1(zp)
_ j=12ij"2
- 2 —Ry2 y.._l(zi)‘l'
\/1+2TZ]2-=1MU J=17U 2
Z 1(Zi)
j=1 Yij=3
(Z?=1yij+ ) 2 1(21)
J— Z 1 ”
zj
T
Xl-exi Big 2 " +1(zl)
13
4 Ko +_(zl)+
’1+2TZ] 1 Hij j=171
2_1Vij—3)K (z)
+( j=1Yij 2) 2] 190 ; i
zj
T 2
Xiexi B1
= —|K Z;
2 [ Z?:ﬂ’ij—%( l)
K i /1+2 2 Wi
Z?:ﬂ’ij‘%(zo TE]_lﬂlj
2
(ZFeayijtp)iga RICOLS L)
j= 1 l] j= 1 19) -2
— + | K2 Z;
Zi [ Zjery u+‘( l)]
Y2 yi—5)K (Z)K, (z)
_(11”2)211[];12]1”;,-
z;

T i1 vij+s)K 1(z7)
IR Bl B

o 2 . z;K 1(zp)
12T L= ki TRy

2 2
K Zj i1 YVii—= z
+ | Z=ry 1@ B S T
K 1(zp) ziK 1(zy)
D R
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_ XieXiTﬁl i T(Z?:lyij'l'%)M(yi) }1+212§=1 Hij N
’1+2TZ?=1ﬂij 1+2‘[Z?=1ﬂij
, , (21 yy-DM) 142755, iy
M2(y)(1+ 2t =1 .Uij) - -
1+2T2j=1/’tij
= —Lﬁl{l +7 (ZZ'=1)’ij + l)M()’i) — M*(y)(1+
1+2T2?=1 Mij J 2
2T ) + T (Z§=1 Vij = %) M()’i)}

= - {1+ MO (232, yy) - M2D(1+

f1+2TZ§=1 Hij

2t Yo i)} (20)
Lalu, substitusi Persamaan (9) dan (20) ke Persamaan (8), sehingga
u: = 6(1+2TZ?=1””)2 KZ?=1yii+%(Zi) 1 K212'=1yu—%(zi)
L H i 1 T
i KZ?=13’U‘%(ZL) (1+212?=1 Hij)z i

3
2 1
= —tuaXi(1 + 20 ¥y iy) ZM(Yi)\/l + 2008y —
(1+2TZ?=1'MU)2

- {1+ M) (2 2 i) — M) (1 + 21 Ty )}

_ Tt XiM@) Xilix ] 2 ) — M2(v;
- 1+21'Z?=1 Mij 1+272?=1Hij {1 + TM(yl)(Z 21=1y‘1) M (yl)(l +

2%} ”ij)}
T XiM(y) (Xiﬂi1)+TM(Yi)(2 i1 Yij)_Mz (Yi)Xi#i1(1+2TZ?=1 .uij)

1+2TZ?=1 Uij 1+2TZ?=1;LL']'

= X My + 14 M) (282 vy + 1) — M2(y)

142t Y5, pij

_ #i1Xi{1+TM(yi)(22?=1 yi]-+1)} 5
=T Tr 2T = M*(y)Xpia (21)

Turunan pertama dari eXiTﬂlxiT terhadap B sebagai berikut:
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o)
VST
Turunan pertama dari M(y;)u;; X! terhadap BT sebagai berikut:

T
= X;eXiPiX] = py X, X7

a(M(}’i)#mXiT) ’ ’
T =u;v; + u;v;

| maxfirmG) (255 vt 2 [
B {_ 1+2T X5, pij + uin X M2 (y;) (i Xy +

M)pun XX
kit 1+TM(y)(2 X5, yij+1
= Wiz {— 3 (2104 )}+#i1M2()’i)}XiXiT (22)

1+2TZ?=1 Mij

Substitusi Persamaan (22) ke Persamaan (7)

2210) _ wn [00vaX]) o(M)wuX])
apTop, — ~=1| op] BT

i 1+ M( 1) 2 %2 iit1
IO—[ L o )}"'.“ilXiMZ(J’i)‘*'

1+2‘L'Z] 1 Mij

M()’i)Xil lli1XiTl

nia {14eM)(25%, yij+1))
= — X1 Bia [M(Yi) - 1+2TZ?=1]#U +uin XM (y) | X X7
(23)
Turunan pertama fungsi In likelihood terhadap g, yaitu:
ale) _yn 1 OKs;(z) n _ (22?=1y‘7_1) 1 Z‘L'eX?ﬁZXT +
GI llesi(Zi) 0B, =1 4 (1+2‘EZ2 L€ lB]) '
=1 yizxiT
6ansl(zl) (2 E?:ly]'—l)fﬂizx'ir n T
=Xt 2B, — X Uo2(12r 32, ) i1 Yk, 24

Turunan pertama In K, (z;) terhadap B, yaitu:

dInKs;(z)) 1 6K2§=1Yij-%(zi)
B, KZ;:ﬂ’ij‘%(Zi). PR
= 1 e oD
Z?=1J’ij‘%(2i). 9(zd) " 0B,
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oK i 1 2 g
: a2 214202 no)

Ky y“_l(zi). a(zy) ' 9B
j=1"1 2
I S
KZZ' 1311']'—%(2’:) Zj=1yij+5
]:

2 1
(X521 Vij—3)K z;)
(Z]—lyl.] 2) 2?=1yij_%( l] |: 2‘L'Hi2X'ir
1
2

]1+ZTZ?=1 Hij

K_, 1(z¢) 2 1
Lj=1%ij*3 l T(Zf=1yif_5) #iinT
1(zy)

T Ky L 1@ 2,
Lf-1%ij—3 1427 Y51 Hij (1+2T2f=1#ij)
K
1 L5y vijts

ZT(1+272?=1HU)

N

2

Berdasarkan Persamaan (2.4) maka diketahui M(y;) = \/mkzﬁnm NeD

maka
X .
k) | ezt @ o(33,yy-Y) BioX]
aB - K I(Z') 2 ij 2
, £2_, 7,3 m (142032, uy)?
N
5 j=1Yij Uiz Aj
= —(1+2T2j=1.uij)2M(yi)+ 2 - . 2
m (1+212§=1Mij)2
1
wiinT(Z?ﬂyl'f_E) (25)

= —y.. XT i
= —upX; M(y;) + 1+2T X5, pij

Substitusi Persamaan (25) ke Persamaan (24), sehingga

(2 Z?:l Yij—l)fuiinT

2UO) _ g InKs (@) oy n oy X7
B2 =1 58, =1 2(1+2T2?=1ﬂij) i=171244
1 1

_ on T T#iinT(Z?ﬂyij—;) (22§=1y1'j—5)wiinT T

=Yie1 ) —HpXi M(y;) + o > T VX

1+2T2j=1liu 2(1"'272]:1#11)

1

—yn XTM(y) + TﬂiZX’Lr(Z?=1yij_%) (Z?=1yij_5)rﬂi2x’zr + v X"

i=1 Uiz A Vi 1+2T2§=1Mij (1+2TZ]2'=1MU) ViaA

= Y =M )up XT + i XT]
=Yicalyie — M(}’i)lliz]xz
Turunan kedua fungsi In likelihood terhadap B, dan BT yaitu:

(26)

O2U0) _ ITIyia-MmialX]
9B10B; BT
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oM (yi)

Substitusi Persamaan (27) dengan Persamaan (21).

’u8 _ v ,, [MOD] T
aﬁ’{aﬁz - l'=11u1.2|: aBI‘ ]X

uinXi{1+tM ) (253, yij+1)}
1+2TX%, wij

= —Yitq Uiz { + i XiM2(yy) }XT

{1+rM(yi)(2 Z?:l Yi}""l)}
142033, wij

= — Xi=1 Hir iz { - M*(y;) }XiXiT (28)

Turunan pertama fungsi In likelihood terhadap t yaitu:

21(6) il— ~Zin(7) +—ln( ) + 3, K, (2)] +

at at

232 yii-1
_Z?=1( JZU )

In (1+2T22 1€X ﬂj)++2 12] 1yL]XTB]

—In(Xh, 23, yij!)l

_ n n n aln[Ks.(zi)] (%_2?=1 yij) E?=1 Wij

—— = n o+t 2 n
2 27 + 2i=1 at * Li=1 (1+2T2?=1 llij) (29)

Turunan pertama In K (z;) terhadap t yaitu:

oK (z)
aanSi(Zi) _ 1 Z?:lyij—% i
at Ko 1z’ Jt
]:1 lj 2
oK (zi)
_ 1 Siavir 0z
KZZ- _l(zi). a(zy) "ot
j=1Yij 72
- - 1(z¢) KZ 1Yijt 1(Z)+
L
2fe1Yiz =
+
’1+21'Z] 1 Hij
SRR — 1(z;) +
KZZ y.._l(zi) Zj=13/ij+5
j=1Yij 72

_y2 (z)
( j= 13’1}) Z?:N’ij‘% vy 21’2?:1ﬂij

1
+ = 142t%%, wi)?
/1+212f=1uij & (1+212f=1uij)%( = U)

48




Universitas Hasanuddin

_ (esham) | Smogd® o(G-show)
- - 1 1
12(1+21§j]2-=1uij)E Z?:lyu ;( ) (1+2T2f=1ltij)E

1+T X5 i :
= (1475 1) (M) (1 + 2T X3, 1y)? + |
2(1+2032, wyj)?

_ (1+T21 11111)( 2] 13’1])

+ M(yy)(1+725 uij)

1 2
3 —Z,-=1J/ij)

1
(1+2T2?=1 [lij)i

1 " (30)
T(1+2121=1ul])
Substitusi Persaman (30) ke Persamaan (29).
AB) _ n_n v fnn[Ksi(zi)]Jr (G2, yij—1) T3 i
ot 12 21 =1 ot i=1 (1+2TZ?=1MU)
_ . n_ n n (1+TZ] 1#11)( Z] 13’1]) Lym M(.Vi)(1+7-'2§=1ﬂij)
- 2 =1 1 =1 2
! 2t ‘L'(1+2TZJ=1#U) !
n GZ,Z-:lyl'j—l)Z?:l#ij
+ izt (1+2T22_ M,_)
j=11y
_ . n_ n n (1+TZ] 1#1])( Z] 13’11)+ n M(J/i)(1+TZ?=1.“ij)
=Tz i=1 T i=1 2
! 2 T(1+2TZ§=1MU)2 !
n (%Z?=1Yij_1)2?=1ﬂij
+Zi=1 2 .
(1+2T21=1[1”)
_ n n (1+TZ] 1”1])( Z] 13’!}) n M(J’i)(1+TZ?=1ﬂij)
- _; i=1 + i=1 72
T(1+2‘L'Z]=1HU)
M(y)(1+7T 5%, nyj)-1 2
_ ol L2 (31)
61(0)
Turunan kedua —— terhadap B, yaitu:
621(0)_1[61(0)
B0t~ 9B,
M(y;) 1+TZ] 1#1]) yl]
= o [z = XX
2 en
_ 1y ) |00 S k) (2 s ) e T
72 Si=l 9B Ks2 y”_l(zi)
j=171 2

2 ..
N (1+TZ]=1#U)1 i[
5 OB

(z)

Z]Z Y U 1 L]

1(2')

(1+2T2?=1Hij) Z12—13'1']_2 '
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(1 +T Z?:l Hij)

(1+2T2?=1 uij)

Turunan pertama terhadap B, yaitu:

N[

3[ (1+TZ§=1#U)1]
( 2

T T
6(1+Zrexi B1yoreXi BZ)

1+2rZ] 1#11) 1 , ) 1 B
91 (1‘“’2?:1%’) 981 (1+2r Yj=1 :“U)Z (1+
1
2 <1+21'e 1B1+2‘[exlﬂ2)2
+7 X1 ig) 7

1
= Goraimy [Ree P 20 S - (14
Jj= L

1
! -2 T
+r ¥ wi) 5 (L+ T3 ) 2 20X 31]

TXi#i1(1+T i #ij)
- 1

TXili1
= l 1
(1+2T2?=1MU)2 (1+2725=1ﬂij)2
Berdasarkan Persamaan (20), turunan kedua —— al(e) terhadap B, yaitu:
321(0) i n 6(1+T2?=1“ij)(1+272?=1liij)z Zf Yijt 1(21)
- i=1 .
a0t T2 2B, Z?:lyij_%(Zl)
2 . 2 1(21)
(1+TZ]=1“U) a Z 1yU+_
+ 156 |x 12D
(1+2‘EZ?=1#U)2 Z? 1Yij™2 '
1 Xiui TXili1 1+TZ Ui
=53k — - Gi2ySt) M@y (1 +2t 33 1uu) +

(1+212§=1uij) (1+212j=1uu)

(14752, 1) Xan (1M (253, viy)-M2 00 (142752 )
1

(1+2T Z?=1 ‘Ltij)i

N[

(1+2TZ?=1 uij)

14T X5, wij )| 1+TM(y)(1+2 X5, vij
=Tl22?=1ﬂi1 ™ (y;) — ( = 1)( ( T = 1)>+M2()’i) (1+
(1+2TZ?=1,LL,:J')2

+7 Z?=1 Hij) (32)

Berdasarkan Persamaan (26), turunan kedua fungsi In likelihood terhadap g, yaitu:
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821(0) _ dY™, [yi—M(y)uIXT
aplop, 0BT

ouiM(y;)
-3, [%] X7 (33)

Turunan u;, M (}’J terhadap BT sebagai berikut:

2 1(Z )
OuipMy) _ 0 Uiz 2J 1ijty

opT apT 1k 1(z-)
2 B [CEL0 BT L R T

3 eX’irﬁz

1(21)
1-
> 1(zy)
_(1+212§=1 #ij)z 2?:13’1'1'-5 '

1
a eX{ﬁ2<1+2‘L'e i B1yp7eXi ﬁz)z
1(21)

Z] 1 U
T .
B3 _l(Zl)

l J Z?:lyU 2

2
Z]11]

_|_

eX’irBZ 0 22 1yU 1(Zl)
1 3pT
oB; 1(zy)
(1+2'[e LB1+21eXTﬂ2> ZJ 1Yij72 '

+

(34)

xTp
Turunan el ; terhadap BY sebagai berikut:

(1+Zre i B1+2‘[8Xl BZ)

5 exgﬁ' 2

N -

T T
(1+2‘rexi B1p7eXi BZ)

ap%

1
= | x,eXiF2 (1 + 2reXibr Zre"iTBZ)2 -

xTp, XiTlip 1
e 3 (1+ZTZZ- u--)
(142032, wyj)? =y

1 .
= Xilliz - s (35)
(1+2‘L’Z§=1 uij) (1+2‘r212-=1 uij)z

N R

Turunan z; terhadap B7 yaitu:

1
az) 1 6<1+2‘re 1B1+21'e Lﬁz)z
BT =t BT
_1
= %(1 + 21eXiP1 4 ZTeXiTﬁz) ? (ZTXieXiTﬁZ)
T

o1
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Xe lBZ

xT
\/1+2‘re lﬁ1+2‘ce i B2

Xilliz (36)

/1+212§=1 Kij

Substitusi Persaman (14) ke Persamaan (36).

6 K 12 a K l
[5.001)_o{5002) o,

apT - a(z) " oBY
(ZFeayity)iss FIC N
=|-K, - 1(Zi) _ j=1Yij* Xillip
2j=1Yi 7 Z J1+212f=1 Hij
(37)
Substitusi Persaman (18) ke Persamaan (36).
B} B a(z) "B}
Sheavi3)K )
= KZ 1(Z)+( Y 2) Sjo1viis Xiltip
Jj= 1Yijt Zi 1+2T2?=1uij

(38)
Substitusi Persamaan (37) dan (38) dengan proses yang sama pada Persamaan

(4.20) ke Persamaan berikut

22 Vi 1(21)
d ﬁ a<K22 1(Zl)>
= L . A % (z) +
267 a 2 o7 S vij=3
<KZ?=1yij—%(Zi)> l J
| K i
( T )>
EJ 1Yijt3 l(Zl) opT

= ——— {1+ M (y) (2 X% yi) - M2 (1 +
1+21’Z?=1HU
+2t X5 1)}
Berdasarkan Persamaan (35) dan (39), Persamaan (34) menjadi

(39)
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1
[a eXiTp2(1+21e l”1+2rexlﬁz>2 ]
KEZ 1(21)
j=1Yij*

QuipM@y;) _
BT - agT .
Bz Bz 2?=1yij_%(21)
+ eX’{BZ a 22 1le 1( l)]
T ﬁz 2 _,_1(20
(1+2‘L’e lﬁ1+21'ex ﬁz) 2:1 17ij72
1 ™ =
— i 2 2
= Xiliz T 2 IM@uy)(1+ 2t D=1 uij)? +
(1+2T2?=1[Lij)2 (1+2‘[2?=1Mij)2
exzﬁz LM12<1+2TM(3’L)(Z] lle) MZ(}’i)(:H'ZTE?:l.uij))
+ T T
(142032, wyj)? (142032, )

e . — T2
= X;uizM(y;) [1 1+212f=1”i1] "

uLzlez(HZTM(yL)(Z, 1yu) Mz(yi)(1+272§=1mj))

1+2T Y5, wij

=Xi.ui2{M(Yi) L(1+TM(}’J(ZZ 1yu)

142 2] 1 Hij

M2(y)(1+ 2t Z?:ﬂlij))}

#iz(1+TM(yi)(22f=1Yij)) )
= Uiz {M()’i) - 142t X2, i) + M () X; (40)
Substitusi Persaman (40) ke Persamaan (33).
U8 _ _yn [HiMOI] T
aptop, "=1[ ap7 ]X
Hiz 1+TM(Yi)(22?=1yij)
= —Xit1 Bi2 {M()’i) - ( Trery ) +upM*(y) X X] (41)

Turunan kedua terhadap B yaitu:

%10 _ 9 [61(0)
9,0t 9B

_ o [Mod(Eik)t o s vy
- EYR 72 i=14j=1 T

1 an MOD(1+75i )]
Tz ot 2B,

(42)

Berdasarkan Persamaan (39), turunan dari M (y;) terhadap B, sebagai berikut:
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(z)
My) _ 2 1 R R
F} F) f 'K i
B- B 1+272?=1Hij Z?:lyij_%(Zl)
) Zf 1Yijt ;( )
1 () 9 Ko o @)
_ 6(1"‘21'2?:1/«117) Zi 1Yij* 1 ! 1 Z] 1Yij~3
= o : 1( 5+ : ; o (43)
Zj:lyu-; (1+212,-=1mj)

1
Turunan dari (1 + 27 %2_, p;;) 2 terhadap B, sebagai berikut:

1
1 > XTg; 2
6(1+212?=1uij)2 O\ 1+2r}j et 6(1+21’e P14 270Xt 32)
9B B B B B2

= —%(ZTXl-eXiTﬂl) (1 + 21X 4

1
2

3
ZTeXiTﬁZ) ’
_3
= —T,uiZXi(l + 21—2?:1 :ul]) 2 (44)
Substitusi Persamaan (2) dan (44) ke Persamaan (43) dengan proses yang sama

pada Persamaan (4.21)

2 1(zy)
: (2 a<2]1”(3>
Z Zi
oM(yy) _ a(1+2TZ?=1“U)2 212 it 1 2?=1yij‘% '
B, apT 1(z-) 1 oBT
1 Z?=1J’ij_f ' (1+2TZ?=1HU)2 '

| |

3
2 1
= —tup Xi(1+ 20 X5y wyj) ZM(yi)\/l + 20X iy + -

(1+2TZ?=1 Hij)

SIS

_L{l + ‘[M(yi)(z Z?zlyij) - Mz(yi)(l + 2t Z?:l.uij)}

f1+2TZ?=1 Kij

__ TaXiMO)  Xipg - {1 4 TM(yi)(Z Z§=1Yij) — M2 (yi)(l +

1420 X5 w142t X5 g p

2t 2?=1 l‘ij)}

_ TaaXiMQ) (Xiﬂi1)+TM(Yi)(2Zf:lyl'j)—MZ(yl')Xiﬂil(1+2TZ,Z-=1ﬂij)
1+2T%7, wij 1+2T X5, i)
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= —LiU{TM()’i) +1+ M) (25 yy + 1) - MA(y) (1 +

1+2TZ?=1}L

2t %5 ”ij)}

- _Lh +(1+ 232 yi)tM () — M2(y) (1 + 2T 2%, wi))]

1+21'Z] 1 Hij
(49)
Berdasarkan Persamaan (42), turunan dari M(y;)(1 +t X%, p;;) terhadap B,

sebagai berikut:

N| =

a[m(yi)(1+rzf=1uij)] 6M(yl
2B

) 6(1+re l”l+rexl ﬂz)

)(1+TZ _1 i) + M(y; o8,

_ uiin(1+TZj=1 ij) [1+(1+ 232, y;)tMy) -

1+2‘L’Z§=1 Mij

M2 (y) (1 + +2t 3%, )] + M) X, (46)

Substitusi Persamaan (44) ke Persamaan (40).

2%1(6)
ﬁ le 35, B MO (1 + T X3 1))}

=T12 71a;; MO+ 35 )}

Xi(1+T 25, wij
_ 3y, )y e - (14

1+2T X5, ij

+21%%, i) + M)TXpin

1
= Xici M X {TM () —

72

YA i )(2X%,vij
ot

(1+2‘L’Z§=1 /,Lij)E

+7 23:1 .Uij) (47)

Berdasarkan Persamaan (31), turunan kedua dari (@) terhadap 7 sebagai berikut:

29%1(0) _ i[az(e)
atz ~ atl ot

M(y;) 1+TZ] 1#1])

6‘[ [Z T2 Z =1 Z yljl

sy ke iana] oy o)
i=

ot ar  “J=1 g
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(14720 m4))
at

3{T_ZM(3’L')

T2 My (147 3 i)
T2

Turunan dari
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Universitas Hasanuddin

2 2 Yij

j=172

(48)

terhadap t sebagai berikut:

B{T_ZM(yi)(1+TZ§=1uij)} 1 a{M(Yi)(1+TZ?=1#ij)} 2
P = 7;_4' P TZ - ZTM(yl)(l + TZj:l ‘UU)
(47)
dengan
aM(yl) 2? Y 1,] 1(21)
ot o1 1+2‘rZ] LHi) Kﬂ:ﬂz’j—%(m)
1
_ 6(1+21’Z?=1m]~) Zi 1Yij 1(Zl)+ 1 9 Z? 1Yij 1(21) (48)
ot K, 1(zp) 5 %0‘5 2 1(Zi)
Z]=1Yij_§ (1+2‘L'Zj=1uij) z:j=1yij_5
KZZ'_ yiq 1(21)
Turunan — = (Z)terhadaprsebagal berikut:
1\
io1vij3
p ]
) d| K (z1)
0[St ! N o
ot KZZ y.._l(zi) - 2 ot Z] 1Yij ; Z;
j=171 2 K i
Z?:ﬂij-%(z) \l
I \
[5] KZ§=1}’ij—%(Zi) 40
Z] i+ 1(Z) P g ( )
| )
Berdasarkan Persamaan (14), turunan KZ +1(z ;) terhadap 7 sebagai berikut:
j=1Yij
al k (z;) al k (z1)
<Z]21111 )_(2?11]; )a(zi)
ot - a(zy) T oot
(Z?ﬂyi" ) Th vt 1(2‘) TZ?:;L#U—(HZTZ?:MU)
i Z?—1Yij+§(zi)+ (zp) ( )l
= 1+2t 32, wj)’
(22 v+ 14T 37, i)
= | Kz y,-@) ) K5z vyt (@D 2l 1)1
L ) e (142e ]y
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1
[ 2, vij 1(2)(1+2T2 1llij)2+T( dayyt

1) Z} e 1(21)]l 1+‘L’Z] 1#11 l (50)

1+2‘L'Z2 1#1]

Berdasarkan Persamaan (18), turunan K

Z?:lyl'j—;
a| K 1(z;) il K 1(zy)
< Z§=1yij_§ l>: ( Z? 1Yij™3 l) a(zi)
it a(zp) T oot
2 1
2 L —Z\K .
K (z) +(ZJ_1yU i el | (oA (e )
52,y i @) :

(1+2TZ?=1;¢U)E

2 .-t 2y
(ijlyu 2)1K 2 1(2) (1+TZ]=1#U) 1

(1+2‘L’Z§=1 uij)f Zj=1Yi7 T2(1+2T2?=1#ij)2

[ 1
= Kz 2@+ 205y + 7 (S vy -

1 i
1)Ky 200 [ (51
Substitusi Persamaan (50) dan (51) ke Persamaan (49)
p ]
i[ ol ) - 4 6<K22 Do 1(Zl)> K (z) +
ot KZ?:Nij‘%(Zi) (K l(z')>2 ot Sia v
2?=1yij‘i ' J_ i
I )
6<KZ?=1Yij-%(Zi)>
Z, 1Vij+; I(Z‘) ot (
i )

2 i
(1 +T¥5 #u)Kz?:l ylf_%(Zl)

2 =
K 1(z1) (1420355, )
Tz
1
[KZﬁzlyi-—l(Zi)(l +2t Y )+ T (Z?:l yij +

l) 21 1Yijt 1(21)]

1(z;) terhadap 7 sebagai berikut:
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(1+TZ;=1 ﬂl]) 1(21)

2
ZJ 1Y U
‘52(1+21'Z]=1 ul]

[ 2] Vi) 1(21)(1+2TZ] 1“1]) +

T( d Vi — l) 52 i 2(Z)]

(1+‘L’Zi 1”!})

2142052, 1ij) (1+2T21 1#11) ‘H'( j=1Yij t

Ko 1(z) 2 1(21)
j=1Yij72 j=1%ij7z

22 y; +1(Z1) 1( l) 1
_Lj=1Yijty 1 1Yij*3 (1 +ZTZ]2'=1.“ij)2 +
Ky2

o (S —3)

— (1+TZ?=1#ij) 1 _< D l]+1(21)> (1 N

T o2(1420 Y2 i K 1(z7)
(1+2725 ki) 2 viat

1
ZTZJ 1#11) +( T+TZ} 1Yij — E T+

(z)
2? 1Y l]+1 '
TZ} 1y11) 1(21)

1 1Yij72

_ (1+TZ?=1HU) 2
B T2(1+2TZ?=1‘U,L']') [(1 - Mz(yl)(l + ZT ijl HU)) (1 +

1 1
2035 pij)? + 2tM () (1 + 22 B3oq pj)* (Zh= yii)]

G =) 2
B m[(l - M*(y)(1 + 2121.:1%.)) +

2eM () (1 + 27 ey 1) (Se1 )| 2)

(Z)

[ e l]
1(zp)
Z?=1yij‘§ l

Substitusi Persamaan (52) ke Persamaan (48)
2 2 (ZL)
oM(y;) — a(1+2TZJ=1I“LU) Z] 1Yijt n 1

ot at 1( 3) 3
Z?:lyij_f “ (1+2TZ?=1/,L,:]')2

i
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_ M(J’i)(Zf:l Mij) + (1+TE]2-=1#ij)
- (1+212?=1uij) TZ(1+2TZ?=1MU)

[(1 -M2(y)(1+21%%, Hij)) +

ZTM(}'z)(l + 2t Z?=1 .uij)E(Z?=1 J’ij)]

S S— [(TZM(yi)(zﬁ:lﬂij) - (1+7¥%, “if)) X (1 -

T2(1+2TZ?=1 .uij)

M2(y)(1+ 2t X%, .uij)) +2tM(y) (1 + 2T X2 i )* (X2, }’ij)]
(53)
Maka

M1+t X%, pii .
{ l( — j=1 l])} — 3{1";(‘:’1)} (1 +TZ§=1H-1']') +M(yl)(212=1yu)

SR S— [(TZM(yi)(Zfﬂ wy) = (1+

T2(1+2‘[2?=1 Mij)

TXi, Hij)) X (1 - M2(y)(1+ 27 Z]Z=1Hij)) +

2tM(y)(1 + 2t Y3 l/‘ij)%(z:?=1 }’ij)] (M(J’i)(2§=1 .uij))

(54)

Substitusi Persamaan (54) ke Persamaan (49)
6{M(yi)(1+f§]§=1 ﬂij)T_z} _ 1 Ia{M()’i)(HTZf:lMij)}

at T4 at

2 - 2tM(y)(1+ 1 X%, .uij)l

= (e B) (o332, g) - (14

- T4(1+ZTZ?=1MU)
TR, :uij)) x [1=M2(y) (1 + 2033 ) +

2tM (y) (X3, J’ij)]} (55)

Sehingga, Persamaan (48) dapat dituliskan sebagai berikut:

821(0) Ia{T_ZM()’i)(HTEf:Mij)}_3_ 5 ﬂl

at2

ot 73 J=1 72

_yn [_M{Tww(ﬁzluu)—(1++r2?=1uu)[1—

= D=1 74(1+ZTZ§=1#U)
M(y)(X3=q b
—M2(y)(1 + +2TZ§=1 .Uij) + +2TM(3’L')(Z?=1}’U)]} + w +
3 2M(yi)(1+er=1#ij) 4 2 n Z?:lyl'jl

73 73 T2
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__(rEh )
T4(1+2TZ?=1[1U)

—M2(y) (1 + +27 23 ) + +2tM () (B, vy} +

+ 2—2M(Yi)(1+TE?=1 Mij) n i yl'j+M(}’i)(Z§=1 llij)

T3 T2

=Xk {TPM ) (i) — (A + T2 )1 +

(56)
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Lampiran 3. Syarat Cukup Matriks Hessian

eigen() decomposition
$values

[1] -6.015199e+09 -1.628250e+08 -1.839478e+07 -1.48633
2e+07 -5.766393e+06 -6.574336e+02

[7] -6.616730e+02 -6.166081e+04 -5.789795e+06 -1.493720e+0
7 -1.848785e+07 -1.631739e+08

[13] -6.032073e+09
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Lampiran 4. Uji Korelasi Variabel Respon

Correlations

Y1 Y?2

Y1 |Pearson 1/  .569™

Correlation

Sig. (2-tailed) .004

N 24 24
Y2  |Pearson 569" 1

Correlation

Sig. (2-tailed) .004

N 24 24

**_Correlation is significant at the 0.01 level
(2-tailed).

Universitas Hasanuddin
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Lampiran 5. Uji Multikolinearitas
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Coefficients?

Standardized
Unstandardized Coefficients | Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. Tolerance VIF
1 (Constant) -7.570 8.931 -.848 408
X1 102 .094 272 1.078 295 .609 1.641
X2 .015 .108 .035 141 .889 627 1.595
X3 016 044 .078 .369 716 .878 1.138
X4 -.031 .043 -.156 -.710 487 .803 1.246
X5 218 .095 .505 2.284 .035 792 1.263
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Lampiran 6. Uji Overdispersi

Jumlah Kematian Ibu

Universitas Hasanuddin

Goodness of Fit?

Value df Value/df

Deviance 37.464 18 2.081
Scaled Deviance 37.464 18

Pearson Chi-Square 34.761 18 1.931
Scaled Pearson Chi- 34.761 18

Square

Log Likelihood® -60.087

Akaike's Information 132.173

Criterion (AIC)

Finite Sample 137.114

Corrected AIC (AICC)

Bayesian Information 139.242

Criterion (BIC)

Consistent AIC (CAIC) | 145.242
Jumlah Kematian Neonatal

Goodness of Fit?
Value df Value/df

Deviance 91.786 18 5.099
Scaled Deviance 91.786 18

Pearson Chi-Square 87.190 18 4.844
Scaled Pearson Chi- 87.190 18

Square

Log Likelihood® -106.899

Akaike's Information 225.798

Criterion (AIC)

Finite Sample 230.739

Corrected AIC (AICC)

Bayesian Information 232.866

Criterion (BIC)

Consistent AIC (CAIC) | 238.866
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Lampiran 7. Estimasi Parameter

éInterceptbl)

1.x1
bl.x2
bl.x3
bl.x4
bl.x5

éIntercepth)

2.x1
b2.x2
b2.x3
b2.x4
b2.x5
t

> AIC
[1] 162.463

OOOOONOOOOOR

=
o

Estimate

.051248240
.021594012
.007880292
.002461835
.008324038
.033607641
.186023900
.008234968
.018665658
.015803060
.002623545
.037137669
.063269228

RPNWWROORWRWON MO

std. Error

.414798e-06
.277614e-10
.440037e-10
.927252e-11
.244488e-10
.671665e-10
.330082e-06
.202398e-11
.500915e-10
.046210e-11
.059320e-11
.340982e-11
.621776e-05

WNNNRFRRFRPNOORARORNE
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w P\002value

.560713e+10
.548376e+15
.121849e+14
.149781e+14
.473903e+15
.378183e+15
.701177e+12
.007957e+16
.546587e+16
.691304e+17
.354063e+15
.559299e+17
.850317e+11
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