A
)

|
&.//"'(j'»’)o % ;)

-~ V
A Ug’b(}’u"’)

ot
. — A ':. .
SN sl (& (//6/;/) =l %

S

7 . 7 s
Lic/;’f(’//b/jldfb/)du/d‘/:b"

( C’} 991/
Y

T
2P 47 )U’bi?L}

/}d‘)(/i

VO

WAL obslys



255 P o ks (2 GistS 5 Alaes 5 Ol S 5,5, 5 as S Jol b oL

AL (o
r%ﬂjdu(bu‘ﬂbaga&kJy)JTJSij)‘ggﬂj’:f)QEGTQU‘JBLth“O)JJﬁ}
.rﬁ:l{u;g}‘ﬁq-\JQ\J'.U';«C)TQ\.«})')'\LS\&;V.&QM\}SCJ\}A:A

GSN ST 8
[TRPISRRINE

e .
Fr e S

St s

Gy 3lzia g Loy ) 7S5 olo 313 5



WU VLU oS> @ besw wicib]

&f Syeol yugyls: Ssleils pU g pU ASITYAQYY & gxxainild> o, lowis
\ ool ol i, ol poler  0ASwil>
&."/‘6’;1/:@” wlje 0,95 il sowlboi) St glasio

L 89U 5,900 1> 0SS S jusio 0 iyl Jgb )5 S uS Aigoi ,uili 1 aol LLL Llgic
YYAQ-Y-YY 1 gy 2wyl
Voot Ulao dlasi

swralol> jeuil ; cowl) 5l el ; wax Gy s & 55900 5 sl dob 5> 1 SadS Gleds

0180 1658 1> & loudl, Sluwl

i3l (sdeiws 1 9o >liswl

D oS>y

Coasl ) pee ki 4 LT DL 51 6ok 53 G Sl ok oy 5 Sl suils Gl (Lo 31> il

L.ﬂtka_bjééflﬁéuC’.w)_}{)}Jéj:?u’.ﬁ%ﬂ&ﬁ))@T}ﬁ)l{W}j‘Lhcb‘bt;}d_‘b}:l&'
c%T@ﬁ&ud)WMd‘éj‘}ﬁjbgd‘&J)‘bg\}‘jaéj:)lfwui_g)Q\W}‘@L&é}bﬁ
0L 53 6oL s Do (ot s Sy s b bl dile (ola oley & T2 L8 0 3 55 (S)la 4 520
S eiles b ol olew o il HIKET 1) 555 (gla wlis 5 i 355 5 ga a0 40 b Sle o BU 5 3
w5 0T 4 eS8 (o gbsn . 305 (2 (Solen po 5 Ol 5133 Wy g 0T 355 0L LI ol Seas
.s)lj456.3\}|45.3}.5u,aa..\.aL.La45‘,3—c..\..iaL:u,aLasa;\;df@\&d}‘&&&i&ﬂ%)\csﬁ@
44l OLL cpl 53 Lsd Jiedy s A5l 5 o 5o (SKeS (la e ¢ ol (sl 313 HLST 55 Jl 358 e oulisl
L&‘&ML&\ -5}—3&45‘3%&6&]_&‘]}&)\djbjbﬂjtﬁyv.}:;ij)jé}s{'w)j
@@ﬂ@%)ﬁcbty)bubw‘)b-4\.3:‘4L_sduactsﬁa‘)ha)jTj)buwd|LJb3J§)§%
s 53wl glame)s mbp s 93 oal o Lsd 05557 0 b el cpannSTle Glecinys gy 5l 5 350
by b 55,8 o 3T (LS (gla e 53 5 g g0 DUEMBI 53 8 0l 51 Ul o8 s Lipd o e
@Mj&éhﬁ\{(ij&)ﬁQ@MJJG\SC}.‘Jegv\iJ)J.w@gﬂl.«ﬂiéj)ﬂdlaﬁb
&TJB—44.:.'2\.,\..'r.aL:@\J;a;Q}L&Jul.lj4.2}‘.5ﬁwja$w)>cuj:d|45:}3@4:,5:3;)\.1@):4}3

ﬁu)b?ﬁuugwdﬁsﬁ{@b\scu@w,;@u;tyuéufg,ﬂﬂrs‘ur;ﬁ#ﬁ




Thesis Abstract Information

Name: petros asghari Student No.: 8613395023
Field: Mathematical Statistics Faculty: Mathematics
Section: M.A. A

Thesis title : The effect of Length Biased sampling on Covariates in estimating
the survival function

Date of thesis defense : 31-3-1389
Page No.: 100

Keywords : length bias ; estimating the survival function ; left truncation ; right censored ; multiplicative
censoring

Thesis Supervisor : Vahid Fakoor Bafandeh

Thesis Advisor : Hasan Ali Azarnoosh

Abstract :

Analysis of the right censored and left truncated survival data is seen in many statistical publications.
The importance of the analysis of these data is a result of the wide usage of them in practice
especially in medical surveys such as studies on some diseases such as AIDS and Dementia. The
point about these kinds of data is this that the initiating time of the disease is not known and the
patients would accidentally determine that they have the disease. Because these kinds of diseases
stay potential in the patient’s body for almost a long time until they show their sings and infect the
person. Even diseases such as Dementia, which the relatives may recognize it soon, there is no
accurate information about the time when the disease has started.
The subject that is ignored mostly is this, that these kinds of data are biased. As a matter of fact, it
can be seen that the people whom they are in the sample, have a longer life time in comparison to
whom they are not or cannot be in the sample. This biasness in statistics is called Length Bias.
Beside these data, covariates can be entered into the model. In this thesis, the most concern is on
how to enter covariates into the model, and how to make behave with these covariates in estimating
the survival function. In this sequel, two kinds of likelihood functions are introduced on the basis of
two viewpoints. In the end, it is concluded that these two types of likelihood functions, do not differ
a lot when dealing with huge sample volumes. Although in low sample volumes the estimate of the
survival function of one of the likelihood functions is more efficient. And that function is the function
that takes into account the covariates.
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