u(./ug/;(ﬁag')

o
&

&
Syl
L]
s 3 QT a2y Ayl (gl )S ahade 4al OLYL

Ol ge

BE) L;\.Ao);&oj‘u\ﬁ\ AJJTJgJJaMLgLAa.\\J b)jTﬁLg\Jbu;})) aA.Ljo:\JCJSJ:S'U

Sa P e
LR v.:...a ibw g

L;:J\{L@)waféiq}ﬁb}b‘

@3.159-;‘&51&;532)3@3@‘

QY S YAY ;s



Impact of Missing Rate and Method of Imputation of Missing
Data on the Size Estimation of Hidden Groups

A Thesis
Presented to

The Graduate Studies

By

Nasim Dehdashti

In Partial Fulfillment

Of the Requirements for the Degree

Masters

Biostatistics

Kerman University of Medical Sciences
Spring 2014

ay



S

oyt i ks 55 s, gy Sopn o5 3 (5t Jaiol S (o 8 SN L i lgn i o Sl 5 S
S 5l 4 el Jg sl SUlas Gilise JYs & olel €S o oo Ol B9 g S it 525 olwg 5l eolil cudligy cols
Mo HIV a5 (gl 399 ool b 8 o 351 0,80 (sl i HIV 4 Mol a8 08" oo 188 0131 el e o wdlge o yiens ]
Ayl b oo dmals 31,31 51 (o005 43 &S g dasy (oo 395 4 gty ol P &S (oS0 S (oo (S5 0T b 98T 5 0

Ju.fuﬁ)yia& o.m.l 4.3»\5)].) )‘)5 M.Ul uo).sm ) d)b.a: e

§ ott o dlas 5 0sTUsE o¥s  393 g o b st Shim (6jlons ol 4 LT oSl 390 53 Lo 1 618 5o 31 1 o s 2
2 sl bgy 5 edlizel )3 o B3yl o o ) Slimgdy el SVlg )3 Gl pae JSe oS (0 5055 Gl ) gl
Sl s 09,8 s 031l 3,505 (sl )bl ()l (ol A Lay g, Ll pl 53 iles b ey Sl @0 Sy 5 38D 5 i

ool HIV 4 Ml jlas (15 5me 3 ol slaws plols 2

e baise jl ¢Sl ol pae liggy JB cowlus JJ Vg 51 By b b wdd sl b )Kal) ples a5 L
S8 s CP)?i Cawds (gly ol 00 (g ols pogie (Suwly (2 ool japr ale (o (BL Gl o olisas (o 5l ey g Sl
9 ISRN 1 dl.b oald ):\_BU W adlleo u.g.l 'nl?ul )‘ L Bun ..))L) 299 L 030> L)‘-’-‘ L .))95).3 dl).g UJ}LGI.» d\.ﬁs ‘):35) ‘).3.:\:; paoxs § D=

sl s 5 ye y3 (sl 09,8 (s 03l 3,05 )0 Ll b o)ss e sla 2

TN s A dpaloe yie (5 03le 03 B puae sgw oud (pl (o508 Cumad & gy diges AV ] baoly ol o W gy 3 2as
5 g st G JolS 3 lge 5UT 5 odlizal L b 0g)S (s ojll b Bl Jl Yoo oole o (gl 003 Sl o> oledbl 5l /8- 77
EXpectation s, s ite sl alexgd g Sy b ogensSy llio b ) iS0le sl oy ol b oaioS (sl o3l 3557
2 o ot e |y dlge plu g (2903 Slyis 4 29 00ieS (5 03l (ghb &S]y (gl odle )L a5 0 plovl Maximation(EM
Excel 8l gy coles ,» 9 STATA SPSS (sla )38l o 51 oolizl b wad 5b sl ) 5> i 290 sbdygly g 4 S =

D Ao

Gyt s b 485 a5 )3 ly e gy s o ooBly sl Sl 005 2050 e S (g b s b g ol 5 slEe 5

w1 clbs i =70+ ) a8 bde (SRB-) Lite i (sllad s glyr 9 700+ 1 i e (SRB+)cute s sl ou



095y 5 comed Canl 03 olaidl 393 4y 1y s g9 cpl laai (pieS & 295 (o0 S g by 0gMay A5 iy a5 (SRB
AW 42.9)?)]4‘)) u.>5)> d'l.ha).:a}lo SRB- SSRB'{' d‘U’DMABngJ}) 09; uly& 44‘) EM 0539)90.))5 odliiwl o

23 y9) Gk 04S¢ 030 Jlade o y3 dy by g, il plST o 5 Shes e

YD) /e o (/5w > VFN) /Y0 ey SRBS bl (sl EM g MED (o sglis 00iaS (5 003 7%+ 5700+ 53 ) 1 &3k
S o3l & (sb 4y wcutly (S glis (9UsS (glo gy sl dopd ol 0ntieS 02l Zde Sl L Ll bl g () Bl
51 85l ol gl 035 i allad s o 5] (MED) wls (39, (slp owomen ol 0390 (VA YY) ol s
o o 3lge 581 5 Wlio Bgy 45 Cunline oy () Bl 0392 e ke (5] dhozgd g 9 (S L3 )S) sl gy > SRBS
P EM gy 053 . 015 W 035 (5 03l (63,91 0 et o 350yt 3 (ko (5l alozgd 5 (b 00y S0 B9 9 535

sl 03l olazsl 395 4 |y SRB Slglyd s yiaS olg0m ciglite (sla 7

& ol gy il b g wogs SRBH wg sl (s ynin Jlo! gl EM 4 cows o iy (5 4on wdiad (g o3 /N 75 2
Lld 5 EM g, LReg by, o 0+ ¢35 9 o5 (5y5b & caly jinls b (b9 ol 2 Cnd EML (5, 0+ 9 7Y+ 4 00nt
sy den 0dieS 03 Ve #y5 y 45 039 465 4 SRB-abml 3 o gy 0,8 (rizmen ol a1ils (6)1> (dre gl 1z 2 Ses
s5luy BM 4 1) 395 icaslio 3,Slos Lld jl la gy oo 0diiaS 03y bioyd (yialjél b g & azsly ()l (gine oglis NB _os; ==

Cunl 03,8 Jos JS5 (p ks 4 o gy aen ) MED 35, & =

oials 1y las suslb EM iy el (5 o0l 70 50 oy olid 395 1 (a3 Sdos ¢ Jas OgySy 9 e hgy dddlles o 2

Sl b)ﬁ@&iu)h&s) )lk_ig‘a.h s]a.wPC)J)DJWB )2 L.)’i‘ et 2D

c)‘L\JI 3)5])4 5! a8 bas 0 dieS ool SL’JLQ('Q: o”f bl gads Sl



Abstract

Network Scale-Up is a standard tool in size estimation of hidden groups. Our aim is to address
the impact of missing data and imputation methods on its results. Recruiting 997 Iranian from
zeneral population, the prevalence of misuse of ten drugs was calculated. Then 10%, 30%,
and 50% of data were deleted 200 times. Size of groups were predicted analyzing complete
case (CC); and after imputation by median replaceméht (MED), linear and Negative Binomial
regression (NB), and Expectation Maximum (EM). For poéitive Relative Biases (RB), val-
ues>10% were defined as Severe Relative Bias (SRB+). For negative RBs, SRB- was defined
as values <-10%. At 10% and 30% missing rates, difference between contribution of MED
and EM to create SRBs were 35% (41% VCI'S;I;SY 6%) and 10% (25% versus 10%). For MED,
majority of SRBs.happened was SRB-. However, majority of SRBs seén in linear and NB re-
oression were SRB+: At 10%, relqtive t(; EM, all methods were more likely to produce SRB.
By increase in missing.rate superiority of EM over other methods reduced. MED and linear
regression imputations were the poorest methods. At 10% missing, EM partially reduced bias. -

However, at moderate missing rate, performance of no method was satisfying.
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