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Abstract

The Ghosh and Kim zero-altered distribution model is used to analyze count data that have too many or
too few zeros. The dispersion type parameter ¢ in the zero-altered distribution model consists of mean,
variance and zero probability and has two forms depending on the relation between p and o?. We derived
the influence function on § when o2 > p. To show the validity of the influence function, we used the Census
data on the number of births of married women in Korea to compare the estimated changes in § using this
function with those obtained using the direct deletion method. The result proved that the obtained influence

function is very accurate in estimating changes in § when an observation is deleted.
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A 2Hlsto] o] FA] 7} vk Alof] whet Agke A 2)7} A ojof ZukE A o] o] o1 £ Qltt.
o} 43 e 22e) D217} EAT] Bl A JUEL ST 1 F AN E ol EA
2 W gt AT 5 UE 1974 Hampelo] 27038 334 (influence function) 7} Atk <
1}

Fhrr ASTL QANEASG 59D AGOE olg FAFNA & A BEAE F5AL B
wf EA ] w A e =
|

bell (1978)°] #EE A (discriminant analysis)ol] J&Fsr4E #-8-3}o] o =
hakrishnan¥} Kshirsagar (1981)-2 thisF EA0A oje] B0l tist o] &84 a3
Cook3} Weisberg (1980, 1982)= 3]AEA A JAAGH O Z | Critchley (1985)=

ox.
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A Y Y A FAL ) dFFFE ol dssith AT A= o)A EFE tiSEA
oA & LFA B the JFFTE FEHUL (Kim, 1992), ©]E thakg Tk tfFEAHor
sPgableh (Kim, 1994). o] %ol SAZol thet & (KimZ} Lee, 1996; Kim, 1998), 5|83
off thet FFTS (Kim 5, 2003), t-5AZ] thgk 4 (Kim, 2005) 5 Hd A77 A&H oz

Zt= WMo 25+ Ghosh®} Kim (2007)2] & W3 (zero-altered) 23
AR AFFEITZAHER)S] AW %g Zpged 7)E oA
T(15A] o)) AR A&sto] =3 T B2 B7skih

I3 EE RYgor %?} 23°g A3t

BN =1{0,1,2,. JA §F 7P olIEEAR U2} FHAFALE fo(uw)h 3hat, BE uelA
Jo(u) < 1o]2} 7}335ta, o] BEEX9 u = 0049 & fo(0)= %-/]E %73

(2007)9} 2+ FE) 24> (dispersion type parameter) § € (—1,1)7} %

fs(x)E 7+ 5 Aok

0y &
m{o
Y & o
)
5
2
jfz
L2
g

82 + (1 —9%) fo(0), if 2 =0,

fo(x:0)=P(X =2x)= (1—5i+53{%}>f0(x)’ ifz=1,2.... &

o] wf, §+ = max(4,0), - = max(—4,0)E 2| v|sic}.
Ghosh®} Kim (2007)°l] oj3}d S804 X o 5d=347 4] (2.1)2 o,
7 AZHE RS 55 AT 2N HAE e} AT T G B

x #0013 w(d) =1—6% +62 fo(0)/(1— fo(0))L W, fs5(x) = w
U] @3 B4 242 o, ofolet B ), o] AHE A Wk

= w(d)po (2.2)
. Z X)) f5(x)
@ﬁ+li%9M (2.3)

SE5AGINLTL fo(x)Q GEHS Ul thsl Bd podt B4 ofo] 2 FE5AE (equi-dispersion) S
7ARE T Al (2.1)S SEAFITE 2= FEUS XY F7T BAS 7242 48} 0?2t & o), A FE
B4 5ol e pot 0’2 BAE Bs7] 8 ool pS wid o2t Zo] Al = Itk

ot = = {w@ad+ Lot woy = 10

|
=

(2.4)
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PP B3 0BT AAY 2orR, (0 — )9 FEE {1 - w(d)}/w(8)S] T} X5

52 .
ﬁ, lf 6>07
1—w() )
/s =930, if §=0,
w(d) )
—9"fo(0) if §<0

1—(1-8)/o(0)

2 verd & o
5, (0% — )9 69 B3 4 LA 3

i) 6 <0°]® p > 0?28 T4 AME (under-dispersion)
ii) § =00]H p = 0?28 FS5AE (equi-dispersion)

iii) & > 0°]® pu < 0?28 FHTAFE (over-dispersion)
S Folgd 4=t} (Ghoshe} Kim, 2007).

gl

3 W% B o = 00149] BB g(0)2} B W), f5(0)E FEASHSE 2E x| W@ LS
27} u9h 0?2} 519 69 e TheT} ol AR,

2
o — K . 2
”702—u+u2’ if o >y,

_ 2
_\/ 5 09(0) 2’ if o* <p.
i T I
FHOA 69 FAx 62 Fat7) A 9 Aol p,0%,9(0) HA BERF X, FEREA S2 FHo|A] 00]

AA sk HlE Pos Wdshd,

n=1¢g2 __ n—1 _

—n = = if ——=9%>X

A \/”n182X+X2’ =8k
5= _ (2.6)

X - lg? 1., o
_\/X_MSQ-i—PO)EQ’ if - S° < X.
n 1-Py

A7l X =31 Xi/n, P =30 (X - X)?/(n—1), PBo=3", Io(X:)/n°] At}

5=

sk Fof EHOH AeHS 2= HEe(real-valued functional) & T} & ufl, 31}

EAE 5= Folth Hampel (1974) 0] o 3F3st
-2 FobA AIX T AAE NS W SAF vAE 9
St dFET 9.“2"] A A F5E A Bohe AZolAR geHQl o9 Atk

)
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o
B>
X
ok
32 = [
m{o
5 9
f
g
)‘i
_VE
> o
oX o
off
1 o Ay i

Z3p Foll dol9 AR 25 F716HA thE 3% Zo] A% (perturbation)d #2371 At

F.=(1-¢)F+¢€d,, 0<e<]l. (2.7)
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olwl, dp= A FY & A xol| ATt FE 1S ZH B 3HEE (degenerate distribution) g4~o]th.

, if t>x
wpeba A (2.7)3 2ol Aed FEFS FolXe] e T(F)e el ¥eds T(F)= 398 +
905, Hampel (1974)& W54 T(F)ol tieh 23] 20) FR5E tha 7 o] Belaiic)
IF(T, z) = lim (Fe) = T(F)
e—0 €
— lim Tl —€)F + €bs] — T(F)7 (2.8)
e—0 €
A7 IF(T,z)& T(F)e LamEAsz 37k 2ol 3 Aed W T(F)9 A s
T(F)23Ee] 7085182 oJnlgith %, 4] (28904 el FFU4 IF(T,2) T(F)o] o2 22)
4% YL HolFnl, I HospitalBelol o3 chew 2ol BAY 5 9o,
IF(T, ) — [@} . (2.9)
Jde | _o

2] (2.8) = A (2.9)F o83t thay} o] Fatdt Eatel] it AFET-E FEF + Yok (Ham-
pel, 1974).

IF (p,z) = !gr(l) (Fe) e_ T(F) =z — U, (2.10)
(o, 2) = tim T =TI 2 o2 = () - o2 (2.11)

r
td
R
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[ V)
2
fu)
ot
of
o
ok

s 7t & A g o 2 0 (> 0)ol e dFTE 0(F) = 02 (F)2
BAE ol-§shd =3t Zo] LojAA dnt.

IF(0,z) = (8&(&))

e=0

B 1 90*(F.)
IRCN AN
1 2
IWIF(O,.T)

1

= 27911?(92,96). (2.12)

85 057 25 0,3} 0,9 G40l 0,31 0,00 BT FFFS LelA ek s

I

03 = g(61,02)



Derivation and verification of influence function on parameter § proposed by Ghosh and Kim 533

IF(6,2) = {aegn)}ezo? IF (63, 2) = {aez(eFe)Lo

it
N
9
>
i)
4
3
+
ol
S
i)
ju]

| 2ol #31 A8 A (chain rule)o] 23}

903 (F) _ 09(01(Fc),02(F))
Oe Oe
_ 99 90u(F) | dg 00a(F.)
- 891 86 692 66

a0
IF (03, ) = a—ei’IF(el, ) +

003

5o, [ (02,) (2.13)

T 3 9k o208 TAE Y= ek IF(6%,2) = 4] (2.13)014] Fo1R A3}E o] g3l
c1~J+ 2ol uk o?of thet JFPo Foz vepd 4= 9low,
2 652 2 2
IF (6%, 2) = aIF(,L,I:) + 55 F (0%, z)
2 2
wo—2uo
= == - + - ___a
o pr O ey
21 (2.12)2 FoIR AR IF(0,x) = 1/(20(F))IF(0?,z)ol Al (3.1)2 thdatd, 59 Jaa4 4
(3.2)7F @ojxith

M

{(z—p)?®-0o"}. (3.1)
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Il
—
| —
Py
=
V]
|
™)
=
S)
(V]
(V)
Py
|
=
+
=
[V}
[ V]
—~
—
8
I
=
=
V]
|
Q
[ V)
——
—
w
[\)
-

52 A 5 0 R SR BT A%/ A e
Q1) A28 o} §3ke] Ghoshst Kime] AHEFE RS 68 #4351, 54 HoEE AAYS 39 6
WA WSt A R N B9 JUBSE 7T FAGe RS Bl HET JFI)
4484 gobugith Kim 5 (2013)9] A& MY sgho] 9 —ghe JP4L AT Wska glo
W olx A8k o W Yol Agsirhe FA7 Ak,
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Table 3.1. The number of babies born to married women aged 65 to 69(1975)
ZA4015 25 (A1) 2
oW 1§ 29 39 49 5% 6% 79 83 9y 109 X s
12,604 20,918 23,604 34,800 45,292 47,502 44,483 32,583 26,040 14,813 15,074 4.969 6.514 0.243

‘A9 2 AR E 7)1 &G AT (15A o] A) Aks £ 19709RE 5dvit) ZF AEEE 5-10% B2
oA ZALSE E4HE /o] 4. obE RO FTEZAAE(1995dL nAX)E ZAMPAL 154] o]4ke] 7]&
oJAoln, Eokg o] thE 197032 A9t 15HFE 75A] o4 7HA] 5A T E &3k
EAokeE 0%ollA 109 o] 47kA] 11719 1Fo 2 EF o] )y & =RddiE o & F7 B4
9] po7} 7 2 1975'd 65-69A] HIOJEIE o° > pd 4 W3 2y JFgro) eFAS AR 9
st 252 APt ALY B E f8 10 o4 EAokee 109l 233t

Ghosh$} Kim 24 62 J3grol it efddS 253t 9] 2k59] dulolg9} oF FoA 3
X, 82, 5< A 2)54 Table 3.13 2t}

Z40l 09, 19,...,10% 3 o] FollAl tlolel7l AAH L uf joll 7bg 2 Wsls 245 &
A3k7] S8 2o OTOM 7NEA = F EAoE VEAQA +5 19, 109, 1009, 1,000,
5,0009, 10,000% AAYL wl) 53+ FeFe IF(6,2) S T3t A A= tlolg o w2 gt
o W3zl Axg 4awEgth o] wl AAT wHeoly o W JEXE Gl wgsy] s
IF(3,z)° n/(N —1)& F3 32 § WAslo] sk 22 A-831A drt.

59} 6; 9] ApolE HH tjRES] AoA SAolrrt FYAQ 2, 0% E 1090 eSS Ajol
7t A JehgSg 398 ¢ &E} (Table 3.2). =3 tlo]ElS 1704 AARLS 4-¢ 69 Hof W3}
& |(1 - 6i-/6) * 100 %* l~r 7h 0 AgE AAWES W 0.0023664% 5l HA kot o] A
oA dlelg 1717} 7FA B2 wil¢ Frhs 2S AT 4 Qdslch vt S0 EE dlo|HE
10,000702 A AP S rrﬂoﬂt JM Wsl-go] 27.78% 1 k. Aelshd ok 7|E44 & A8
A= A A OB 7} 27 BXol|A] F Zol| YL A AT 7t 42 59 Al 2 JFS
ok & 4= 9lr).

Ghosh®} Kime] 2+£3 & AL T g, ARG — 6im )T FAHR(IF(, )] A
Ax)5t2 & (Table 3.2), T3 T B 202 Holed, Bt &S A5S H
B ARG — 6;— ) FHGHIF(5,2)) ol Thet F|FARALS A 23}, BE HLol|A 59 HzlFS
A= AXSE 33t 33t FYEE 0.05904 AFBAE 7HAH, 1719 dlolg
E AAYE dol 3AA o7 T} 59 HElE A A SA e
i 8 4= ok

A A% Holg 7} 107], 10074, ...,10,0007 2 o= AATHT R*7F B Sol=e AL
B & gledl (Table 3.3) o] 53 tlolg] 47l S5 JFd4 =7 24ashS FAd 4 9
ATt webd o e 2y AT P RS 5o tiste] 3.1- A 53 JFErE A AT dlolH
9] g w7l AN 4 E W AA Aakd WHsleko] wle ZARE e JIAEE §o tigh
dlolee] J&gFE S FA3 =l gl v el H oz ddHTh

4
2 =glAe 9 I 03 B9 A9E BT 233l AT 4 9l Ghosh$ Kim < H3H(zero-
(dispersion type parameter) 6ol tiet &gt IF(6, )5 v 2]
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Table 3.2. Comparison of Ghosh and Kim’s parameters 5 and IF (8, z) according to the number of removed data

AAG  EAoIE 5 A7k B Ak A7k

deolg4  AARD " (6—5;-) (IF (6,x)) =A% — =A%
AR § 0.2426941

0 0.2426883 0.0000057 0.0000061 0.9410951 —0.0000004

1 0.2426908 0.0000033 0.0000036 0.9014161 —0.0000004

2 0.2426928 0.0000013 0.0000017 0.7827964 —0.0000004

3 0.2426943 —0.0000002 0.0000001 —1.7877482 —0.0000004

4 0.2426954 —0.0000013 —0.0000009 1.3858215 —0.0000004

1 5 0.2426960 —0.0000019 —0.0000015 1.2354102 —0.0000004

6 0.2426961 —0.0000020 —0.0000017 1.2169404 —0.0000004

7 0.2426958 —0.0000017 —0.0000013 1.2719678 —0.0000004

8 0.2426950 —0.0000009 —0.0000005 1.6897049 —0.0000004

9 0.2426937 0.0000004 0.0000007 0.5172389 —0.0000004

10 0.2426920 0.0000021 0.0000025 0.8547887 —0.0000004

0 0.2426366 0.0000574 0.0000610 0.9409948 —0.0000036

1 0.2426612 0.0000329 0.0000365 0.9013588 —0.0000036

2 0.2426811 0.0000130 0.0000165 0.7827534 —0.0000036

3 0.2426964 —0.0000023 0.0000013 —1.7899596 —0.0000036

4 0.2427070 —0.0000129 —0.0000093 1.3859100 —0.0000036

10 5 0.2427129 —0.0000189 —0.0000153 1.2355220 —0.0000036

6 0.2427142 —0.0000202 —0.0000166 1.2170866 —0.0000036

7 0.2427109 —0.0000168 —0.0000132 1.2722130 —0.0000036

8 0.2427029 —0.0000088 —0.0000052 1.6908068 —0.0000036

9 0.2426902 0.0000039 0.0000075 0.5168320 —0.0000036

10 0.2426729 0.0000212 0.0000248 0.8544593 —0.0000036

0 0.2421189 0.0005752 0.0006119 0.9399897 —0.0000367

1 0.2423652 0.0003289 0.0003651 0.9007856 —0.0000362

2 0.2425646 0.0001295 0.0001655 0.7823232 —0.0000360

3 0.2427173 —0.0000232 0.0000128 —1.8122323 —0.0000360

4 0.2428234 —0.0001293 —0.0000932 1.3867947 —0.0000361

100 5 0.2428829 —0.0001888 —0.0001527 1.2366402 —0.0000361

6 0.2428959 —0.0002019 —0.0001656 1.2185485 —0.0000362

7 0.2428624 —0.0001683 —0.0001321 1.2746669 —0.0000363

8 0.2427823 —0.0000882 —0.0000518 1.7018928 —0.0000364

9 0.2426555 0.0000385 0.0000752 0.5127956 —0.0000366

10 0.2424820 0.0002121 0.0002491 0.8511765 —0.0000371

0 0.2368639 0.0058302 0.0062713 0.9296650 —0.0004411

1 0.2393816 0.0033125 0.0037012 0.8949745 —0.0003887

2 0.2414025 0.0012915 0.0016600 0.7780171 —0.0003685

3 0.2429402 —0.0002461 0.0001199 —2.0519994 —0.0003660

4 0.2440040 —0.0013100 —0.0009386 1.3956228 —0.0003713

1,000 5 0.2446001 —0.0019061 —0.0015275 1.2478203 —0.0003785

6 0.2447309 —0.0020369 —0.0016517 1.2331952 —0.0003852

7 0.2443956 —0.0017016 —0.0013095 1.2994358 —0.0003921

8 0.2435900 —0.0008959 —0.0004923 1.8198364 —0.0004036

9 0.2423064 0.0003877 0.0008153 0.4754952 —0.0004276

10 0.2405334 0.0021607 0.0026368 0.8194384 —0.0004761

(continued)
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(Continued)
AAR  EAE 5 AA % A% AA R A %
golEg  AAFD " (6-di) (IF (5, z)) 73k - 33

0 0.2115483 0.0311457 0.0355310 0.8765794 —0.0043853
1 0.2255765 0.0171176 0.0197382 0.8672311 —0.0026206
2 0.2363186 0.0063755 0.0084022 0.7587902 —0.0020267
3 0.2442378 —0.0015437 0.0004171 —3.7007972 —0.0019608
4 0.2496146 —0.0069206 —0.0048245 1.4344715 —0.0020961

5,000 5 0.2526064 —0.0099123 —0.0076400 1.2974212 —0.0022723
6 0.2532753 —0.0105812 —0.0081469 1.2987964 —0.0024343
7 0.2515998 —0.0089058 —0.0062950 1.4147269 —0.0026107
8 0.2474723 —0.0047782 —0.0018590 2.5703619 —0.0029193
9 0.2406837 0.0020104 0.0056104 0.3583317 —0.0036000
10 0.2308887 0.0118054 0.0169022 0.6984524 —0.0050968
0 0.1737041 0.0689900 0.0878646 0.7851852 —0.0188746
1 0.2068592 0.0358349 0.0433218 0.8271806 —0.0074868
2 0.2301700 0.0125241 0.0170492 0.7345858 —0.0045251
3 0.2465694 —0.0038754 0.0003720 —10.4189188 —0.0042473
4 0.2574324 —0.0147383 —0.0099438 1.4821637 —0.0047945

10,000 5 0.2634275 —0.0207334 —0.0152570 1.3589478 —0.0054765
6 0.2647994 —0.0221053 —0.0160006 1.3815316 —0.0061047
7 0.2614583 —0.0187642 —0.0119401 1.5715244 —0.0068241
8 0.2529619 —0.0102679 —0.0021031 4.8823539 —0.0081648
9 0.2383819 0.0043121 0.0156737 0.2751179 —0.0113616
10 0.2159331 0.0267609 0.0461530 0.5798310 —0.0193921

Table 3.3. Regression analysis of actual value and estimated value according to the number of removed data

n 1 10 100 1,000 5,000 10,000
3 A AL 1.0000 0.9999 0.9993 0.9925 0.9511 0.8672
R2 100.0% 100.0% 100.0% 100.0% 99.7% 98.7%
HEstent
_ _ 1 2
IF(5, ) = 2TSIF (6%, z) o e IF (6%, z)
o2 —ptp?
1 { p? = 2uc® 2
-— @)+ o {@-w* -0
9/ 22on L(o? = pt p?)? (o2 —u+u )? s
o —ptp
FEd 6o e dRRL] YA 2SS A9 Ve L) FA ARE AL EY
B4 242 5o WEE AH TT AFTLE AN AT} wLARITE 1 A3, F Fho] FoI5
2005914 ARk Aoz Ueh} 28 GFBET RS FAsATh oS ABE ol §3tu
%% Ghoshe} Kimo] o W% 280 42e)RsE 2451 49 v)g) o B4o 240] 2 42
AE AR SolEozH FBE Be S0 & o T 4 deee AdE 4 Aok
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