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Estimation of Reliability Function for Complete Data
- Article Review -

Abstract

The theory of reliability is one of the important theories that is
attracting great interest in many researchers at present because of its
importance in various fields of life especially in determining the age of a
particular device and its efficiency and the addition of applications in the
field of radar and atmospheric and astronomical observation. The growing
interest in reliability studies is due to the rapid technical and technological
development and the use of complex systems in various fields. This paper
reviews the article of reliability in terms of the reliability function for
complete data of one of the failure time distributions (weibull distribution)
and its parameters in different methods using simulation.

Keywords: Reliability, Failure Time, Maximum Likelihood estimator,
Bayes estimator.
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Introduction daiall -1
slall @ lae Calida 8 saiaall A1 alasialy capudl Gy o)l skl Tyl
Sl e Sleadl ) W 5,08 dlSa) Ll rapalh A ddgaal) Al adl alaia¥) o
Cand aiilay i Dlea sl AL )l aga Adldial W@ S (J88 e e Slleal)
2l Bl ae el i Jdl) Gl 3 W Ll e sadae saal Juanll oyl
Jary of Jlais) g8 Ailianyl Aalill g cauil) clial HSS 5 13 clpailly <Ml
ASL 8 Jlall Jgemn S Gajll (e Badae Baal (me Jae Sl e ASW 1 Sleal)

-(Whitehouse et al., 2013) 5 (2006 «Jally gsliall)

s Caagl axis Al 5lall 4l (Reliability Analysis) ddsal Jidad Cajyey
Glelasil sane Jin s ) copme Ciaa igan s 28D Al S 05 ) i)
G e e ey ¢ DY) e Clegana o Ao sana o Alldialy Q) ey Gyt S
Oe Bae 2ay haad Al ¢ Abjee Al Cus (e Ble sed Jall cy L L duaigdl @l
oo <axglls (Content Analysis) (ssiaall st g sunge & Lpulad Adgnall 235 . pa3l
& Cllall pen dglee (8 1A e g ey Leliadiy Jilill (ailiad yaad oo Casall sl
S S et P e capdd) bl dauls We Wsha) a sinadl dilad dangie
Jilas by b D) @l (gy5pall o DA Afipa CDlais 5 jgea 5 Gagealll
.(Neuendorf, 2002) cullull pe calaliiial) il cpe U g ginall

Gy pan] (e Al L gl pinge b il Sgny shals Gfisll) (o el I8
tob o luball 038 (e Adlidal) slall <Vl

—aagll (Baird et al., 2012) 5 (Meadows and Billington, 2005) (e JS Caas
Ky Sl ddlany) @hhlly davie dlseall (uld (Say Al @lygiaa) alinad  duadil)
(Greatorex and Suto, (s JS a8 .Aaleds 44 8 Lelalu s Leilolay) 258l Lealasinl

clleall Lyl {adgail (Suto et al., 2008, 2011) 5 (Crisp, 2010) s 2006)

(Gorjian et Ll .z35a) cailsad il acalle Glajall aung 8 dediioal 3l
lede by ) 4S5l Clpiiall s splaliall z3lal s daalie 1sali al., 2009)
Lgall bl cVAy Adseal) 0 S & (Covariate Models) 4Sjisall # 3l
G Jagndl iial) i) zipad pskils ¢ alne dads alaal Gl B lensends
(Telang (e JS 2as daall 3yla) Jouals cilig€all 3 4S8 dadall Gl (e paal)
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bl Al sl shlaadl Jad 3@l @l and Marlappan, 2008)
Jara of Jalilly Jumlall aladinly g dpaae 4gldas OIS ¢yl ans «(Lognormal)
sybladll Jaes (Sinha and Kale, 1980) (s -acla caand aa dgalal Al 5o 3ylaladl)
day)l (Zheng et al., 2011) 758 Al . el ae dusiliia alla 43y (Lognormal) ezl
(Software  ddeall Clmay zilad Jdaill Gy eyl o dlaieVh ddedl) a6
Algnall Clinay 300 A Agdgnal) iy dadad (e Al 3<al o) 3) <Reliability)
et zasar e 100 e iy L gl &5 388 dpealall 45 40 DA Gay Sl QUL g
e waadl Ji e (Software Reliability Growth Models) SRGM ddsaall ciliaa s
odia il

Baaie (lisSa pa alaiall (a3ll A geall 2Uas (Chryssaphinou et al., 2011) ¢l
(Bidhan and Awasthi, 2014) sl .(Semi-Markov) <asS)le 4ns duajd s
baad) sai zalail Agrall Glalas Gl PSO spball copm A3y )lsd (a5 ¢ 45180 4
oo AN e gsi sl ol (i gl 050 el dai Alldial (a Adgadll Clisay
Gblall e a8zl oda Gilalaay cAime din (e B33 d3ia) Bael gllaall el
AE 3o Aullat =3l Ll Alsaal) Clinay sl piles Cipaty ¢ all) Q8 e 35l
(Abouammoh and Alshingiti, 2009) Wi .LaS Llsedl laay apil dplad
sl Alsmally labeall il (g paall cilayall Aipphas ¢ alied) Y1 Al Lokl
=) apsll Al Al iy (2006 Jleadls gsliall) 2li L(IED) usSaall )
Cag SlsaS lial aladinly agiy Apally QLIS diphy ake¥) QQY) Ak sl
s Y zilar apenals (2009 ¢y55als alk) A6 s & .Kolmogorov- Smirnov
Bl aali ail () asilly eJus qpsh Al Addal) Glapsll slasiuly idsal
EDE (2014 ¢ ubies Uae) padind 381 cDUanll ki sae G Jlaas (il i gL
Gl et da e diphas (grall Slapall dplay ¢ kel SO Ak 4y Db
el ale¥) Q) ey grruall Gl i slde) e mU i juid diua
BSlaall alainly alall  Jadll Jadl) ayysil 4 geal) oy ilales

Ay il dpaled) 2 GHR G Oyl oty (2006 cJlaalls (o) G S pl8
Pa e Legin Alally e QLIS dAiplay dpuldll ddphll ey duy apsl Al
ge Slad ddlgee Ay Jumdl slagy KoIMogorov- Smirmov s Slge sl aladia
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o Bl 1geadind (2009 ¢sals Jiaa) Gun (A deainall Gkl G asaa alay)
diph o araldicl Giiadeall (53 Jus a2l ddgmall Ay (uldlly JSAI Jalea 3
G bl Bpeay Lapall A o leuls b adid S Culy diphay ale¥) lSY)
s qysh aladinls Aulgadl) 3aail (Shiker, 2012) adiy Jasss s laail 7350l delua
el Alag sylalaadl Ay (sl nded Alsaall Al juaiy daall augall dus 225
dagpall sl Algaall Ay Gilia 8 @l il 285 Gyl o 4D 380 QS
Judill lavgiag dagiall Cuadl aaall Auhy (Kumar and Ram, 2018) .U il .l
2ally el Alseadl Ay Cluss (Jus apysi o dlaeVh ducadll Alsedl Ll
a8 Aa gl A gaall A @ — cUL desane g Clidl) 235l il

Jus as Glalaay ¢ Adgaall Ala st PR e Algmall U dralye duhyall Gl
SISl aladiuly dibida 3k,
Failure Time Distributions JaEdl) Ale)l cilags -2

OSays Jhanll iyl Alaal o Al dpalyll zilall oo Jddl) L)l Gl o)
Lol Jadl) sl gy ST o opudLF Adlaa) A66SH Ay 73kl 038 (e il
Ail) ¢ grndal) wiple W) aisis WlS anysis Jus aaysis (o) asill o slad) c¥lae b
P e Slagjsill o2 Caagiy (gAY Gyl g s QL) aiss sl ais

fP Jlga &G
Reliability Function ddgaal) Ao -1
Sl W Dans (6> 0) At gl ) Slead) S RSl i axe ddlaal s
' SV aay R(E)
R(t)=P(T>1t)
=1—-P(T<t)
=1-F(t) (1)
Failure Function Jadl) dha -2

ve ded @l gl Wle o8+ AE) w5l Pla Sk lea Ji8 dgllaa) b

(Kalbfleisch and Prentice, 2002) YIS lissa o585y (1) 3ol W Jany b el
 P(t<T<t+At)
0= fim =% @
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Hazard Function 3ylalial) 41a -3
Ubal ety (Jadll ¢igaal (Instantaneous Rate) Jaall 5 gyl Jaeddl o

(Lawless, 2003) YIS (&5 innag A(E) 3ol W ey (JSal Ay
PE<T<t+AtT>t)  f()

h(t) = lim AL 10 3
Weibull Distribution Jug i -3

cihlia) 8 5yi lalasinl Wl ) sl ALiaY) cilagysill aal (e Jus qaish 2
JsaVl sailly ilagheal) ooy duvia 8 aildadind e Slad ¢ Adgaall cilinliis slal
GV A a) N ey cAY) Gl e ey Z Ll Ao Caiags ¢ Agsall
tlgie ¢ 15l 320 4151939 das 3 (Waloddi Weibull) sasall allell i<
Crfialaall 53 Jug gt — 3.1

¢ @ JSE Aales Lea (lialee aly caladin) deilall Jaall zila aa) aysll s 2
(Singh and Shukila, @Y\ Gay oL duaygilly Adlaay) 486K ddlag ¢« b Lulall dalea

2000)
—ta
f(t)=%ta_1€T ,t>0, ab>0 4)
ta
F(t) =1- exp (— ?> (5)
YIS Laa; sylalaall allyg Al geal) Al Ll
ta
RO = exp () (©)
a a—1
=g 7)

Cilalea EDUEL ‘53 S @Jﬂ -3.2

oeally JSE) alee (63 s aisi Ao iVl aisill 13 e Jpeand) Sadl (e
(2012 (S5 oladl 558 B 1) el ke p adsell Aales o Legal) ZAG Al d8lia) as
PN fall (35 5SS agy sl Allag Adlaal) A8ESH Al )

F@) = 9 5 ez, a,b>0 (8)
Py =1—-e 7] 9)

YIS Lagh ylalaall Allag Al gaall Allal dpuaally W

R(t) = e 15" (10)
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a(t—y)*

h(t) = ha

(11)

Jus b aisi —3.3

e e Jpaanl) Kars ey aiss gl aal (Bi-Weibull ) dus b s s
ASS Ay S el A0 allae (63 dus a5 ae Oftaleall (63 dus a)s8 e Sla
s Jats gl s o SS) Al DA e SSI Digpe e Jpanl) ety e
Byal) Gilalead) 22 i

g5ty pmedl) lddaall (53 Jus b aasi Al (Jug) qiist e @A sl Gl
sl Gl s 4 e L (Shiker, 2012) ¢(2012 «JS5) (uaadl pausall) aanal) Jus
cOtalaall (3 Jug it
Estimation reliability Function dgrall Ala a8 -4

alea @iy cdiddaay @il e ALKl lilnll Adgeal) Alla pasil 33k 3ac llia
oda s ¢ Adgndl Ay il dpcme @bl AASY L it 55 Gl

Aalgaad) Ay a6 A (Jug) aysd Slalae joas 4 SO0 Gk aladi 5 Alad)
Maximum Likelihood Method alieY) olsay) 48y )b -4.1

Clysiall YT A Jead Al Aagall il Bihh (e alieY) GIeY1 Al e
e Ayl o3 aladtinly fiald) e daed) A8 S8 ¢ adaell giles 8 Culagysill A8 sial)
sl Al gl Allag ilalas
(Elmanan and Mohammed, 2016) 5 (2009¢¢553)5 Jina) Y1 (385 ()5S (KaY) Ala )
L(ty,ty, ., ty,a,b) = (%)n (MM, ¢ 1) exp (— M) (12)

b
o Jeans Asiall calsaall a1l

dlnLl n n ANt

~ :E_ZHZ l+ZLnti =0 (13)

i=1

dlnL n notd
e . (14)
SO WA
b= —‘:; ‘ (15)

leda ¢Sar @l ¢ AalaeY) Al sl alaaiul Lla oSar Y JSE dadaal Gl Ul

STy (yomdly (figd Al Jie Laaal) Gkl gaa) aladiuly
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G=ad . — 9(a;-1)
TG
notiint, 1 YR, Lnt
g@ =2z inh 1 Zefng (16)
Liz1ti a n
(8) = d09(a)
da R R R
e t] Yiea ti(Int)*—(Niz, ' Ln t)?— 1
i tf ta an
5 Algeall Ay e 8 13 ¢(Jag) wyst Slabea i e Jan el
R tami
R(t) =exp <— = ) (18)
by
Standard Bayes Method bl G ddy ke 4.2

(Jus a5 ialee a8 aodind ) A5l @hhall bl gas) dylll o3 e

Aaslie ye (bl dalaas daslee JSAN ddae o byl MA e dglgmall Ay

@is Arua adiul Pla e aalaiul S Gl dadedd Gl aall )
1) &l (2009 c2ena5 salill) (Jeffrey's Formula)

P(b) =x \J1(b)

P(b) =k I(b):k—nE<

0%Lnf
0b? ) (19)

568 I(b) Wl (gjin fina Jind ¢ \/I(D) cubil dddadd i) ysil) B P(D) o) 3
(Fisher's Formula) s daua (e 3)le

- d’Lnf\ n

Y Gy s bl Adadd Gl aysall Gl 13
n

H(a,blt,, ty, ) ty)

fod (D )anss (sialaal G ysill dalal) dipuall ¢
_fltuty e tysa,b)
f(ty,tg o, ty)

n n ia
=t

n
a _ a ( k'\/ﬁ
f(t1; tz; ----,tn, a, b) = b_‘n l_Itla 1 exp (_ lbl i ) :

i=1

kvman T ef
- n
(X, ¢f

F(ty oy s tn) (n—1)!
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Y385 oA bl Aaladd BB aysill dapa ()8 1A

Q=1 t)" exp (— %)
btl(n — 1)! @D

Ll Al Bllad) A3 iy A 0 ookl Aded (5) i o Jpemn) (K

sl e ddla o 3)leall Al

H(blty, ty, oeo., tn) =

Ry(b,b) = f c(b—b)? H(b|t,, ty, ..., t,)db
0

tole Jomni ially Llslons b (Y duns Al disd) 3,
bg = J, b H(b|ty,tz, ..., t,) db (22)
t ) Gy oelidl) Adleal G e (558 el

- izt
bp = =21 23
5= D) (23)
PV S8 Jus asil Al gaal) AL Gy jaia Ll
% et \"
RO = (75 7) -
Moment Method agiadl 48y )k -4.3

Dl e Jb ol ¢ clalaal) g b alasil) Axlal) ghh (saa) agal) Ayl aas
Y ‘_,’Aj .(2012c:mj er_aé) :\_15\31\ e‘}r— &= c.o.\a.d\ ﬁ}; Sbh.mg Jaa L;—J\J Ogpe dJ\S L@_A\

Ay =bI'(1+-)
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~ ?:1'51'_1T
p=—"—=
b bl Aalas jada i adle
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YV 35 (5sS Adgmall Ay e L

R(t) = exp <— %aMO> (26)

Mo
Al A ulee e aael) s (dy) aisd gl s o Bk (e A on el
MAE Glhal Lol hsie e sl & andl 13 & cofinldl e aael) Lgasiin

YY) Aapall (385 0505

LR — R(t))|
- (27)

Application kil qilal) -5

Ofialaal) (53 (Jas) aish @ ALelS culily a3 38l aladiiad Cailall 13 ks

Gk Adsrall Alally apysil) lalea ol dibide die alaals ¢ duzall ady = 3la 3aa)
AV Jglaal) 8 Gase o LSy ¢ Candl 13a 3 daddiiuall ol

MAE =

Jiy st gl gag 1(1) Jdsad)

Model a b
1 1 0.5
2 1 2
3 1.5 0.8
4 1.5 2.5
5 2 1.5
6 2 3

Ji9 s Clalaa il gy :(2) Jgaad

>

~ ~

Model Size &, by, d; by Ayo

o

Mo

20 0.8760  0.8385 1.0000  0.8535 1.0000  0.8109
40 1.0704  0.4545 1.0000  0.4613 1.0000  0.4497
1 70 1.0320  0.5720 1.0000  0.5819 1.0000  0.5736
90 0.9134  0.4796 1.0000  0.5115 1.0000  0.5058

120 0.8168  0.5609 1.0000 0.5294  1.0000  0.5250
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20 0.8759  3.3539  1.0000 3.4142  1.0000  3.2435
40 1.0705 1.8178  1.0000 1.8450  1.0000  1.7989
70 07369  1.7440  1.0000 1.8995 1.0000  1.8724
90 09374 19151  1.0000 1.8288  1.0000  1.8085
120 0.9604 1.8120 1.0000 1.9022 1.0000  1.8863
20 13223 0.6028 15000 05171 15000  0.6247
40 1.8466 1.0652 15000 11517 15000  1.0971
70 12756  0.6868  1.5000 0.6461 15000  0.7224
90 1.3847  0.8948 15000 0.9025 15000  0.9178
120 15658 0.9080 15000 0.9353 15000  0.9367
20 13139  2.6000 1.5000 4.2677 15000 25946
40 1.6057 17284 15000 23063 15000  1.7487
70 15490  2.0146 15000 2.9097 15000  2.0309
90 13688  1.7919 15000 25574 15000  1.8292
120 14406 17247 15000 23777 15000  1.7587
20 1.7519  1.5860  2.0000 2.5606  2.0000 15032
40 21409 11676  2.0000 1.3838  2.0000  1.1882
70 20654 13098  2.0000 1.7459  2.0000  1.3238
90 1.8250 11997 2.0000 1.5344 20000 12121
120 16141 13011 20000 15882 20000  1.2624
20 22188 15392 2.0000 2.6185 2.0000  1.6133
40 15983  1.9611 2.0000 3.9907 2.0000  1.9658
70 14681  1.6189  2.0000 2.8493  2.0000  1.6143
90 14884 17738 20000 29273 20000  1.7007
120 1.8906 1.7594  2.0000 3.2173 20000  1.7758
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Model Size ML Bayes MO Best
20 0.1126 0.0058 0.1149 Bayes

40 0.0122 0.0038 0.0284 Bayes

1 70 0.0419 20.002 0.0357 Bayes
90 0.0336 0.0016 0.0028 Bayes

120 0.0324 00.001 0.0123 Bayes

20 0.1593 0.0059 0.1149 Bayes

40 0.0330 0.0038 0.0284 Bayes

2 70 0.0510 0.0018 0.0145 Bayes
90 0.0099 0.0014 0.0260 Bayes

120 0.0205 0.0011 0.0140 Bayes

20 0.0916 0.0057 0.0588 Bayes

40 0.0913 0.0041 0.0850 Bayes

3 70 0.0605 0.0017 0.0231 Bayes
90 0.0221 0.0015 0.0331 Bayes

120 0.0358 0.0012 0.0386 Bayes

20 0.0437 0.0058 0.0081 Bayes

40 0.1072 70.003 0.0956 Bayes

4 70 0.0603 00.002 0.0535 Bayes
90 0.0722 0.0016 0.0761 Bayes

120 0.0844 0.0011 0.0833 Bayes

20 0.0352 0.0058 0.0132 Bayes

40 0.0675 0.0038 0.0625 Bayes

5 70 0.0360 0.0021 0.0323 Bayes
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90 0.0556 0.0016 0.0519 Bayes
120 0.0382 0.0011 0.0429 Bayes
20 0.1803 0.0073 0.1598 Bayes
40 0.0549 0.0029 0.0874 Bayes
6 70 0.1100 0.0018 0.1328 Bayes
90 0.0891 0.0015 0.1388 Bayes
120 0.1167 0.0011 0.1209 Bayes

Sle Ju g oA Ghlll ad e G (Ge) dipll MAE a8 o Jaali (3) Jsaadl e
sl Adgrall Al a3 Juad) culS () Gpb o
Conclusions alaliiiu) -6
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el 058 il o e
References sibaall

bl QY Al aladiid 2006 ¢ omn WS) cdleally uisy liia (golaall -]
Lati Alae L Jilb bl dere e Gadail) ge Ddgaall Ay il jue — LIS 46yl
28 2aal) (82 alaa (il

fanre Hlud Ay ladind 2009 ST Sa cplla taaas Ben vaallue ¢ ualill -2
Aflanyl) aglall 48l Aaall Ldus a5l Adgnall Alaly Gulall dalee a8l G 48kl
14-1 La.ya <16

Lalai@y) aglall dlae s s e e 2012 copaall 2e e (S -3
672220) (18 alaall ¢4y ylayls

2009 ¢ane slail (gsuns dieled] elan cQlagae 5 (Jse Gola  jiaa 4
4 222l (6 alas caglall dlazy dlas L Giialeall (53 Jus )55 ddgmal il Juadl

AaleSl (Hhall any aladinl 2006 ¢ LS) (Jleally Call amyll 2 ¢ a)) -5
58 daal) cabai@ g 5oy Alaa (A5l Au)yy) Adgaall ANy ppass



[371 2019 (30) dxibasy) a glall 48| jal) dlaal)

Ay a6 2009 @ Nae el canldy jalillae dlue (el dse daaa ¢l -6
sl i gLl siad) dikial 52en] dcbial Lalall AEN (S (mad dlsaall
24 33a]) 6 laal ApslaiBY) o glall Alsa AlE) dlaally

alatinly alad) adll Jadll ayys Adgme i 2014 ¢yl (ulies dal (Uae -7
a3l (3230l L i€l g daigl) Alaa .5lSlal

Foddeddl GHLY Gmad Al 2012 (Juad s cdeaay ape bl cacd -8
a2l (35 aAlaall cabai@¥ly 3ylaY) s 3L aladinl Adgaddl Ay padl dualedUls

267-248 La. = 91

- Abouammoh, A.M. and Alshingiti, A.M. 2009. Reliability 9
estimation of generalized inverted exponential distribution. Journal of
Statistical Computation and Simulation, Vol. 79, No. 11, p.p. 1301-1315.

- Baird,J. A., Hayes, M., Johnson, R., Johnson, S. and Lamprianou, L. 10
2012. Marker Effects and Examination Reliability: a Comparative
Exploration from the perspectives og Generalizability Theory, Rasch
Modeling and Multilevel Modeling. Coventy: Ofqual.

- Bldhan, K. and Awasthi, A. 2014. Estimation of Reliability 11
Parameters of Software Growth Models Using A variation of Particle
swarm Optimization. Information Technology Summit (Confluence).

- Chryssaphinou, O., Limnios, N. and Malefaki, S. 2011. Multi stat 21
reliability systems under discrete time semi-Markovian hypothesis. |IEEE
Transactions on Reliability, 60, 1, 80-87.

- Crisp, V. 2010. Towards a model of the judgment processes 31
involved in examination marking, Oxford Review of Education, 36, 1,1-21.

- Elmanan, R.F. and Mohammed, K.B. 2016. Reliability Analysis 41
using Weibull Distribution Kiln of ALsalam Cement Factory as Case
Study. International Journal of Science and Research. Vol.5, Issue5,1195-
1198.

- Gorjian, N., Ma, L., Mittinty, M., Yarlagadda, P., and Sun, Y. 2009. 51
A REVIEV ON RELIABILITY MODELS WITH COVARIATES.
Proceedings of the 4" World Congress on Engineering Asst Management
Athens.

- Greatorex, J. and Suto, I. 2006. An empirical exploration of human 61
judgement in the marking of school examinations. 32™ International
Association for Educational Assessment Conference, Singapore, 21-26
May.

- Kalbfleisch, J.D. and Prentice, R.L. 2002. The Statistical Analysis 71
of Failure Time Data. John Wiley and Sons. New York.



— Jla daafpe — Alalsl) ULl A grall Ay yai [38]

18- Kumar, A. and Ram, M. 2018. System Reliability Analysis Based
on Weibull Distribution and Hesitant Fuzzy Set. International Journal of
Mathematical, Engineering and Management Sciences, Vol.3, No,4, 513-
521.

19- Lawless, J.F. 2003. Statistical model and methods for life time data.
Jhon weliy and Sons, Inc. New Jersy.

20- Meadows. and Billington, L. 2005. A Review of the Literature on
Marking Reliability. Manchester: AQA [online].

21- Neuendorf, K. A. 2002. The content analysis guidebook. Thousand
Oaks, CA: Sage.

22- Shiker, M.A.K. 2012. Evaluating Reliability Systems by Using
Weibull & New Weibull Extension Distributions. Journal of Karbala of
University, Vol.10, No.1.

23- Singh, H.P. and Shukla, S.K. 2000. Estimation the two Parameter
Weibull Distribution with Prior Information. IAPQR, Transaction, 25, 2,
107-118.

24- Sinha, S.K. and Kale, B.K. 1980. Life Testing and Reliability
Estimation. John Wiley and Sons, New York.

25- Suto, I., Crisp, V. and Greatorex, J. 2008. Investigating the
judgement al marking process. Research Matlers, 5, 6-8 [online].

26- Suto, I., Nadas, R. and Bell.2011. Who should mark what? A study
of factors affecting marking accuracy in a biology examination. Research
Paper in Education, 26, 1, 21-52.

27- Telang, A.D. and Mariappan, V. 2008. Hazard Rate of Lognormal
distribution: An Investigation. International Journal of Perform ability
Engineering, Vol. 4, No. 2, p.p. 103-108.

28- Weibull, W. 1939. A statistical Theory of the Strenth of Materials.
Ingeniors Vetens Kaps A kademian-Handlligar, No. 151, Generalstabens
Litograflaka Anstalts, Furiag, Stockholm, Sweden.

29- Whitehouse,G., Maughan, S. and Burdett, N. 2013. A Review of
Literature on Marking Reliability Research (Report for Ofqual). Slough:
NFER.

30- Zheng, C., Liu, X., Huang, S. and Yao, Y. 2011. A parameter
Estimation Method for Software Reliability Models. Procardia
Engineering, 15, 3477-3481.



