MY uwumnmi‘(ﬁ,/'l‘jwuuucfy‘f SIA
’ N L} ) »
g;..':'.h 9 ﬁ Jis E

090 3 odlaiwl b Ol pl 53 HI7 (859 w5 Canrozr (SWOII1D 3 5 (S ilwdnd
Ao
T e ) el S oK

o LS

Llagatge 0T b osls 2 SLa) 53 e Dbl sliSW 5 gladlosle 8 Jlow 31 S
Shastl g by 4 5L 55 glaesls 5, 45 sl sl alts cpl ol (635 slaesls [Kile e
5248 el 23 B 4 Camar (Siland altes ol > slaoly 51 (S LS 13 o ee
Sl bl S e S g T laesls wslinal 5 5n slaesls 3 pd o o O 5,8 dlie !
. ul.aclz.d): O G Camer laesls 5o, Ml cadlae 5l s ik e VWAV Slisl fad
syl @83 blme b 2 25l S eslizad b e 5 353 00 Wy Lokl S
@L“q..L:}.w&wuﬂrhbzwéjbww‘jfijﬂawwﬁbwﬂJ«AL}
&.:.ii}@Lfl»claM)sleéjﬂJWduQA\A)i)J.;jSWASM:d»QLiJMd!
3 i (@olgin edd (leand Camex gbsedlsn, 5l Jols glasysl, c3s daokd
oals Ol Wlie ol 53 cpmmen el Bl Camax 3l el 4 S Wgal 5l Jeol slas sl
(.»ASJU\?}&%)S f‘j" 6[,:5):“»1)[.3 A)-ﬁiﬂ)b oS LSJ\L..:W\_A:M}).aS:}M‘;A

23S skl Ol e 58 G SIS 4 sad
‘&JL?‘AWJ&‘)EéJ}‘ﬁ ‘6)&.:.:“)‘ﬁ.ﬁ AJ;L‘KQ-A R P L;jl..nﬂ\:....i:d.\._.'.ls f}lfj“g

S S a5l

qQ/\'/'qJZﬂ.h @)U 44/+0/Y) C’ﬁLl)>cl)U

(U st 0k 5) Lol 01Ky Slogdbl 5 Laesls 3l tass 05,8 Glskal )
a.shabbak@gmail.com
Olghol mio o825 (L5 ke 0aSils ol s S JLskal ¥
} Iorvanghamed@iut.ac.ir
Ol Sl 58 e ol Al wli S Y
rahimkhanil58@yahoo.com
DOI: 10.22034/jpai.2020.138343.1163


mailto:rahimkhani158@yahoo.com
mailto:rahimkhani158@yahoo.com
https://dx.doi.org/10.22034/jpai.2020.138343.1163

VAR il 5 5l k5 3 o 0ol @il o cslpl alibCanmos (pazel Lol A

Al Ol 5 asdie
Sz b 5l Vsane (s350b 1 plnil g 5L 3550 SleMbl 5 bl 03T Cs )y
ol il 535 el oy SleMbl wxpn 58 e eslinal (glaisad (5 S b
3L e DMl ples 6 SO 51 ol laesls as germe Vgeme 5 dalp 533
S e gl Sl eslinal w4 Slsls 1 Siass dlas cpl 5 a8 o8 el 1 0L Kiass
Jolde A8 o lag bl o 3 ol sl s Slaesls 5 Laosls gy Aile 54 50 (slaesls
Ll el Comar pllar 555 5 ol b Comar 51 IS SMbT Lols (ke s
ok sl el Cuxs g dile o3l galal 5 slaxsl sla S35 5550 53 5 5 Sledbl
AT e s gl s g S Ll I Lol slaesls

O ol el 355 Dled 4y walie 1 S63k 5 et 3l oy Sl 3 (Sle s
e ol e 52 L S Sl sl 08 03 J gl 5l i ool 45 ol LT
53 Je Olosl Sl o by 5ol g Jler a3 e Sl Olawase 5 g5kl
Olosle Slel ise gleal) syls jolanst! ol ol 4 ccenl ol Pl 5 e V94F L
Sl 5 65 e sylel Gladleilu sl gl pl & ol 28 OLLE (Y10 e
2 ASE L Lol ol s ol el st Lol slaialy 5 Jeadlygies die 45 o3y
5 i ol Sl o) bl ladsly s DLl il oSS wle s o5
@bl Sledbl Wg ke 4 oS 0L Sl ass Sledlbl ol glaesls (3 sa
D13 eslinal 5550 (bl GBlaal (5l LS Ll 5 0l peime o e Nisd o 5138
sl oLl a2 (golel (Sl aen L3 S cpsbe 5 S Olse @ g5 ol LS
5 okl a8 eld o Lal AYOY Ul Cogae Ol Sl S50 056V esle L3 dax ool
lo s 55500 Soslperr Slamsa 5 3131 1 cilin sla (S kT s 45 Sledb

adlas 5 oslazul 5,8 13 eslizad 5550 LLS @)&p)&SdL@JUT%JJFJ>ﬁ Al

1 UNSD, United Nations Fundamental Principles of Official Statistics



A leslatel b el 3,8 (o5 Cumes laodld sy (oilwand

5 2B e 53 ey md 4 Slase 50l 3l Sl el Sl o SNl 4 sl
53 ok a3l Sl 53 03 s Sl s el e OF pla s SUL 5 sl
Lodtes Laosls gy a4 oo s a3l o O Sy 5 Ol (ohassy las )8
OB Llastl o3 1y Laesls 5oy aon oS 58 My (29, Ol &5 Gop0 03 b 50l 42 4 5
s Dl 1z eslizal S 53 ege oS ops Lais el Kb s PENPINVERS
Bl o flien By, a4 edd (iluand Curex M55 Ll eed 53 el ol axils
5 Ol 4 WIS e (reas amlr) | 2K Comer A3l el - ol
S S S Wl Sl plosil sl e e slassligy 4 Sl S S Kasy
4ol o2 s LS e aal b el éa“ 03 3k 25 slaesls aa SIS glaesls
s Ll CalB pl s 5 S e Sule, L (Sile e J gl S S o 5 1, olaesls
Tls —de iy o mild&en slassls cotlur (sl oslial 3550 Sos, dils |y Oliie (sl
Sheslizal b oajls 500 e Ss 50 5 (614 gas 35 oS ASE L b —due hs, o
31 3 (e e il b5 a5 (sla el sl bl de S gsaleS
s bl dgls (ke —due) ablizul 685000 & o bl gl S5 LYs o
ks 614 gl LsLAL;ﬁf)LJ rlq;,l): Slos 1S 5 8 (SaS Slis 31 (5,80, L las sl
S S0 g ool Ol Lot ol 4 g ted pde b5 Vb e s 4 4 (05050 50 esw
AL e ST &
Soge 4 Olpl bl S0 buwg oS ol plaz b e 31 S LS o b
IS s atls S 5 Jndl g Do pbse 4 b Gl 3 s e Tl
5 Jlrdl L3S G684 s 55555 o golatl Do sl o S elel der
G Oljee 258 0 Al el g (Sblianas 5 Gl 5l (S Ulse 4 (oK ials
3 S o )3 eslial 550 58S oolanl Ll i bl gl S cud plaasls 5l S

1 Synthetic Population
2 Model-Based



WA il 5 5l ot 3 oo 0ol @l Jlo oyl gwlibumess (yozsl Aol V-

ol > b onl el a5 b el sl s el ol IS 58 b s oS
Sl 3 01 SUel S50 S 55,8 S Cj‘b Slaesls 31 eslatal b oyl dead callia
a e e s 1y 2iiSes anal 1740 Sl (53l SN e 5 VAV L
flome odd I 55 analr pl 1) (GO Ol patli 5 oS 55528 slaokul SS&
2 g8 rl 3l parer oS amlis a3l Comax el 5 Jol sl L1 0T
Lgi o atle (ot 53 &S (ol pu uLpl;— Seslsy, S 5 5l S I
53 (i) s (Sips Oln (Stran 5 w355 5 ol ol o rgmor (pl 3l oK
e a Sl Shs olad aman 5 o3 s (Soled o slaesls s b alin 22li8es Conax
Ao S oS las a5 b dil Sales 552 50 (Gold s sbeesls b 05 S S s
05 s b gleesls gl SIS Coma ) oS s pl Il w4 il o
ar b milien (o 5l ool slassslr o s ol Jlsme ool 0 G 5 oS A5

Sl g o bl laesls 5 e (glassl 1 4 o3l
el Sl eslid U 084 iy by il il slaesls cotle Jiss s el
L3 S &l 1y milies s3lal eSS (1888) (01K 5 | e L esls slgnty G
3 LS e miliKen slaesls W sl L leiis w205 (YY) 0LSs 57 es
Sz S 8w i S Cares ElIs Camer Sl gl 1y e &1 By canlsl s
Wl 33 (S5 Bl 5 el s Cans s Sl sl sl slaslel dsesls Lol e ol s
Gl ladie 31 eslizal b Sledie gasdlae G (YY) SOl 5 Loou e ooeen
L OYAE) pols 5 ame disls plnil (35l 5028 55 8 551 slp 23iKes
53 0Ll i Gl bl s 1) 23li&es Coner (S3lwand la i Sl eslizal

3 S 5,51 5 AP BAYAD (g led o 53 o Slos abols

1 Rubin
2 Beckman
3 Templ



Wl el b olyl 50 5 (90 Curer sWoodlaiy (gl

s ol (slasl oS a6 il ek Gl slite slaen s R (Sileend ol 51

B J..»jj.ﬂ ‘(V'\?) COm s ub 4;5_9); ‘(Y'\V) ¢ulJ§.“n.> 9 J:.‘J “ Q\)J‘ja Jl;‘.a d\‘}.& “
iy S0OY) Nl Sligios o (1A 5 Gl o3 (V)N O San
(VAF) Oligal 5 °Kams 5 (YY) 0S5 5 ysn (Y00V) (Ul O FR A

5,5 x|y

G225 laesls 5 By,
Ll Lien Lol slaosls godd Siluand @ly > S 23iKes slaesls A5 sl
rl 53 8 e (Glwand ) S5 S (ileand 1) 5 4 ol Comar slaesls sy
SIS 3 Shs) IPF s S0 e eslinal 23li8es Comer M55 g ol 5l e
53 08+ bl 5 Kans) ool ba sy il & s OF VG 35 s (nline
SIS 6LA<=K Sl @l ass 0 M5 u:...u\.,li;._a Comezr ) (alf aw b IPF ("ZUJQ\
oS or 03l o0 e S R 1530 5

S b G50 Glamss 02,8 5l skie 1w sad Sla0ss 04 6, J8) sl (8
5> dphie o IS IPE hsy a6 ST glaesls (slaisad slalss camels w5 L LS
S el el s Sl 3l U LT O sl el (sl slags Sl
SO o cpl o3 s o edlital axmelr gla el 5ol sl oy b sla s
LSL“C’J); S Lsd J;J.x.? Ls\«.ljf 4 34 ge USAS Sledsl 1 eslaal L C)Ja slab
b el bl ol 51 S8 Sledbl sl 0 SKes glanslr glams b sl pe

be dex Sldag el o 5 jae 6LAL5J"§)LaT CL’ (arer Sla oo s o 25 slaesls

1 TRANSIMS

2 Synthia

3 SIMTRAVEL

4 Morrissey

5 Deming

6 Iterative Proportional Fitting



WA il 5 5l ot 3 o 0ol @l Jlo 5yl gwlidCamos (ye3sl dols 1Y

rl el Gl ssdaze lats, 38 gl sl ol 11 (SeS ledlbl Ol 5 o oS dites
ISP S e 058 0,8 1) ol hiins gla iy cpl oo DS 4 s Lodas
S5 Gl S el ol S S Sl s S Al 035 oS sle b,
S (04F ) Oligal 5 Koz Lo 5 5L sl 5 35500 LI o303 oL i b 55 el
(Sl Glagax bl OF 055 gla Saeols Li> L o 5L IPF 55, o3 s
Al jealie ey o Sl (83035 eSS i ol @l 53 st S5 SKr
o) Kox wlin g 5 Gk laper bl (S8 Sl 5 b 51 Lo
oMbl &Sl 58, Sl loguases IPF i) Ll Ldns d(6oled
Doy o) Sl sl Sl s Jadr e e 5 O 5 QL&)U;\@;-QJ).\;-
s Sl e b st 53 DBl 4SS e Iy aalsl L30T ol (6515 rs, S oS
el oo ol S w00
5@ s RENTw) hna K S5 s e il S bl Py(R) aps 5
e S S A3l el ol e 5 ke Glaper g (BT ST Q5
0 5 Vsles w Sle ol lawls palis 350 gl Kledsl s 4 ((goled o ASLe)

Ky o8 w ) S b

5 (k)
Pe}-{k + ‘} = mx Qs

pii(k+1)
—XQ}-
Ez’pr’j(k-l_"j

drsm=o . D=0

J i

J‘bd&lﬁb)\f‘})k}b d‘j;‘_;“ ol oj»:ﬂs 4.:‘54.: U""L““‘f ()‘fb-JLI;-Lm) r}b rlf

pfi{k +T)

1 Raking



Wl el b oylyl 50 4 (90 Curer sWoodlan (gl

)J)‘)Jl?' L.SL"A;‘ Qﬂwﬁ})‘fuwe(‘)\yl}- ;:l.:.)) O)La.«i) )‘}JLP- MLV.Z b (.5\44..[?.
s -

5 Xhij S AL edd shuaib pee aib K 3 Oua ambr S 55 LS e

. : u
wle-}djq.'o)b r\h)l}vl?)J f‘l .>J.9 LS\J" f‘J ]::.’I.A)‘JJ.A sllas OLES g_a.:.?f" @xh:'_;l'
Aol el an S b s gl Cotle gl sl e uaie Olga e P S 55 il
L aipei ok aib 5L R E Hyp Lol 5yl canels ok b h EHY o= s,

Wyt

cHE SHI o s a8 (el Wgad b 035 W) 54l e ol /Eheﬂg; Wi Jlax>|
ol 53 D50 da) 3101 U oK i 55 L5l IS erl 6 pam scinsOls o3

r . .5 '
xhi_;l' ' L= ‘|l

Rl j=t...p
Olpl el 1S5 51 e (03,5 o8 Ly 5 ity glajuiie Cla) o o8
b it 4] @ ity oS o Bl 23S bl 4 1) 5L sse (sle e
Sl 3L 3se sl e oS Ll 51 Als sy ke sla b, Al atugy b slata,
i dlie ol s e glasa; I a5 S0kl 2ok s il el sl
S ) g S oo S| Sl Sl 2yt e sy Sl Sl ke 035 L
D5 Sl 515 D) so 4 Gl piie LS pe ealinl " lada i
Gla prze sdasOlis i S 4 x] = (x:"; X)X = (xi i) AiS JeRE
ook il gladik gl 1) labertin St J g S5 e s anelr 5 450

u =
f\k 4.5.,:]9); J\Jﬁ‘ 4L jamo olaslis P Mfk j'{k .L:Su.pjé V?AJ‘;‘ JL)\J.: 4.:@\.1;—
X}

OF oy it &8 Jto (551 sl T 03 oS €500 (slaosls s amal 5 3500 8l

- . . X ... - . .
.l:..su.ojﬁ U'l‘f a})&s« .\J‘}w‘jﬁ oalanal Loea T i Q\ s S &5.'.91”‘““"“..., LSLQW )

1 stratum
2 Multinomial logistic regression models



WA il 5 ez oot 9 o 05lad el Jlo el plibuma ezl &ab V¥

EW sl ol S sl mal ke glaaie, (Ses mlS 4e ez {‘:----R}
2o b R, e
Sl el 0 IS Wges S 58 (Sleand sl o0 &S Skt g el nte
Sl yite Oy 1y (3 am o 5l edd atle) Sl lotle 5o 35m 5o sla it S o
il 3 @b 5 Wsed 3 on Ll S it L) S e B s oS iy
Jde 35 olead 1) eliledl gl pize 0155 o OF 5l L (Al 35250 22313
Jhe S s wtle S Wt G fle 3 3pmse oS nte Gl Sl e Sl
El e Ol S (ate bodigad gbaosls lp lther dr St 050 )
3 S DBl e ISl Ll a3 e Gl s e SOl 5 e 5leand
L1y ol e =S o Slher it S ) Ose S5 dbe Sl eslizal L 1, O

Ed A3 oLt =T N ol Kij+r lanw, e

[EAEHLE. S Fals Lo azy
xﬁ x.ﬁ xu_xw._i_,lxu._i_? ...x.rp
§ = vy Xy x.r}- x'r._;H--. x'rl_;|'+'r e x'r?_g
Xy Xy e xn}_xnlj.“xn.}._k* .”xwp

L;EJ.ZQYW\LL'E[E 33 oA ly

U— ¥ U
ﬁ_T%W“%rJ

oY = P(x

SR ST S A PE

3

~ Ir
pi\ = = Pa— p—
v+ Ef:r exp(ﬁ_r + ngx:'.'- + - +ﬁjrx:'._;f]



V0l edlaiel b ylysl 50 5 (90 Curer sWoodlaiy (gl

o exp (,ér + ,{?sz_” I d Jé;'rfz'.;)
Par =7 + X7 exp (,t?,, +B5 &+t E;rfs.j)

ﬁbu.n Llea d\wv\q JV\A )‘ ol b)_ﬂj g_,..v"pr ﬁ-?"' ----}9}-_5.? ¢(\) DL S

Lr=roal R (W)

Io o et . B ~
EXL.. LI Ry W) x_,'

. j+1
[~ _.% -~ B A .
iy i x".n" x'--_."+'.
-~ - ~ o
x'r\ x” e x'r_l.' x‘r,_l:'-i-'u
-~ - ey nE
X Xy s
[ X N Xy N
Z - WP . - G & . - . B
\J{"”"))Q‘O'ﬂ‘h‘“f W‘Mgﬂw@y é&)‘ﬁdﬂ}wﬁ)ﬁw
e e Ol
o glmasl =l
T ghedlap Loz
o e nf Ll ]_—» Slels
;'IS v:
Al 8 IS
mpp| W san e
T s sl .
Jshz @l =L
3 - Jom sl e
. dual
el ai, i
< Jea=INL Y

e 3l 02 S 53 s wnilr W5 (SR ) S

55 sl g 4 WAV Okl fad IS (65,0 (oS bl cb Lo slaesls

JALS: lea U"‘ L ol 6)_51@.7.- L;L@‘)Ua‘ Ll LS)JTC"'?' QL’;.M.:U J.,a_‘? C-’b ole (ajb s



WA il 5 5l o5 3 oo 05losd @md il Jlo eyl gwlisbumoss (el &ebs 18

25 w3 Skl g oS Joee e 53 Sledlbl Ol gl sl 3l jass Sl
T ol e ) SIS il s ealie Sl e sl iy 5 L) e Lol al e
ol s s 5l i el DS e olesle Sler cayls U gdaie (6,8 Ll
BURC R PR ORI B\ S PR FPS SECOUS NtV TIPS g W pseie Lo Sl oY Laesls
L S8 slal glacdlas 5l amas OF 51 el Sobe Ol LT S 50 S 555 20k
SLLYS W ol Gaa 53,50 S go (4B 8 b a) Aalys S shie 0 oS (S
Syl O G Cb 2 Sl e el dher 56O Olpe (rizen AL Sl

el ool 25 53 OF lons J g0 3 5 350 o

JJS____; [P L
e e = K. (r)

RIS
et e B10) i 5 Wl V0 513l 1wy OF Jlad e 5l sk (Y) adaly 3
2 O i b (e wiis) S8 obl s LS e wxia 3 oS ol (el
Sl o3 Llessy Slayp S Lie Sl L 5 anily CS L Sleds 5 VS A
alie 5 il S bl sl ol JBLa 5 IS sl sl § e Jlab Cone
35 anl e (VW40 0l SUT S ) 5 VYAV 0l ST S 8) el e 4 S (6500 2 b
by 4 g,50 5 51 O) aaly 53 S £ e 5 Do amlbe Gl Ol Sl S
wol= 1) Uy sy cpl 5o S e oalinad ol sl 3 me (VAOY) O gl 5 50550
N sl o3l a8 ol S .(..”sﬁfda S s Yo ¥ olis b gl N sl
Al ksl ele Uy 5l wsseme 5 S U S 0 55 B0 el
Fosl o TV Wy e ) S 1 sl Yok}
D5 5 suaoss Ly V90T Ul s Ssysln ol S e ool O peslu g, 58
1l 3 K5 4 a8 el sl sty (V40Y)

1 Horvitz



Wl el b olyl 50 4 (90 Curen sWoodlaiy (gl

T ¥:
=) = T
- )
iEz
5l S B KN wasn sl oS o Lo el U 5 sad 5 S b w
Sl Uy amsl= (61 €li Al Jged Jla=l o o LA T .l N (g slis
Laasl

zob sleesls Sleslid b Guid hss i 53 edd S5 e Sl elad (s cpl
wor (gl miliSes Camax lanl Ol ST S 0 VYAV Okl fuad LIS (65,0 S bl
bl 5550 b s ol 3550 gy ailie 5 (F) alaly Sl s 355 0 )5 5528 slaoknd
Comaz pl 3l eslinad b dlad b 5 SIS Jel sl s Sl wdy sl iz 0Ll
550 ol Lol Sl e siize ol & ol (S OLLE 50 e aloes 0l (S5l
OLL YV dodr 2 il W) e Dledias (IS Oljee apmlms 5 S (550 SaSobl 5o ki
2 Oympelisnonss oo & dlad ads gl bl 350 s ol 53 ol 0 o3l
bl 5 50 a5 o plonil Sliloma il ) (a3l om0l 48 8 4 gad ol

ok dglin ARV Ol 55 Cilisen sladlul (5 ¢ 310K en Comar b 5 (014

Comazr 3l Jool 05 bl Cdlad pdy o 5V 5 Wl VO Comazr 3551 5 - Jgut

AV Ol 5 8 Cilisen slaOkul gl 2510Ken 5 3l

FIKen gy el p Corex | Gged rlal gl g0 sl 50 5

Js Bliee Jets Jlb 2 Bliee JoL ol
VOFFYFL | AWVaAYe | avay .. VOFOFYs | VAN e avssa. i Obulb s
VAFAVe [ AOMYVO: [ 1NATAVe [ VA¥Yese | 10Fee 114YVO- 5 Olwl,
QRIS [ \Nelen | OATAY 4¥00) » VeavYs OASAY oLl S
VAT [ FATAL | rayqv. VAL 0O YA FAAY S5
VEESLOe | VFOFYY | VeASYY. | ASEVSIe | VTR Ve ADYA o,k
SAYY.Y | SEYRr | vaaqry £4Y4:4 SEAAD Frara0 ol




WA il 5 5l o5 3 e 05lod @md il Jlo eyl solishCumos el &eb VA

S Jeel G gas plal p ol cb,w,,;\lludu\oWw,iﬁ—\ Jade aalsl

Y Dbl S ilisue ookl (gl p 23I0Ken 5 a5 Caaronr

G0 ol 2 gl 3598 sla3,5 50

Jles e Bt Jels b e Bt Jels Sl
YFYOr TYY4 VaAYY AR TN 17144 VAYAY 5
YESYY | YaY¥e VFEO4Y YE 00+ YAV VFEATY Slgiel
YOEVe D 0¥+ 4 \Ia% YoAY VOFYY N

9700 VY¥Y FVEYY 44 YAV Alas FVVY Ok )
YYVOSY YYFYA AYAVY YYVESY YYYVA AY45) NS

qreTy SV [ FZN 4¥0N0 FYYY INTAL! okl
Yas10 \AAE) Favaf YAVFA FYYA FAYY0 Olker
AS¥Q £40) FYVTY ASNSY FAVS FYVI0 RGP
YYFF V¥ 04Ty AVEY Y Y+ 4A0 04+ ¥ Ol gy 5 Ol
TOFVE YY) VAYY FOOT \AKYd VAFAY Lol g 5 4 gbKgS
FYFYY VYO YA YO FYFAS \Tak) YA+SA Sl 5 Jlows g
YYQYTY YYAAY Y YVAGA YY4) ¥ YEVYA VYAV $ Ol >
YOYTVA VYA 4yYYF YOTYVA YYASA 41+ VA 3k S
TEYYY A AR \lantd TY4. YAAA¥ Sl Olul >
TOV4q Y0 YVFOA YOV + Yiay YVASA e Ol &
TOFYVA | YovRY 14v+40 Ta¥as YOV O YaVYTayY Ssos Ol &
OFYFY FAAS ISV OFVY) \ias TAFYY Jon-go
SYAY FYr FYVVY SYVAY FAVY YV Y o

FaT o\vs FY VY Fary ovYv £y $ PP
fAQYq YVIV Yorsy FTAQ4A YACY YoOvY Ol
OVAA OAAD ARARO OYAYA ovas TETY) sy

YEVFV A ATe V0 a8 TEIYY VEFTO Y0 YVY ol
TEYYS fan Y45y TETA0 V5V YoA$ Ol

OVAV - YOV FEIVY OAYS TEAN FYAS Yy

YOV SO0A 0Y+4) Y044 2204 0Y+00 Ol S




Vel b olysl 50 4 g9 Curer sWaodlay (gl

el 5l 3l ol sl 5 e sdalie ) b sl 51 aS | sbolea

Corer Gl S Kbl o @ el My 23li8es Cumexr 45 SiS Ol 0 cnl ol
Sltle aolis cl zp (213es Coamer min oLl Glp e ool bl Bl
ol Sl 35S s 5 SIS Do 4 IS Canar 5 (el oo o ey
IS Comaxr b 5 Bl Coamex sl s oY) ey el A1 gl el IS
VOUSKE 3 pd e s Lol bl Ll gl 5 o ol La e (slaos S 51 S pa s
5 8l Comar 3l ool @50s bl s Oseslisms 58 (3 51 ool sl sl sad
Sl gl b Ol o Sl 0y 28I Camar el s ol
palie Shsl bl ged Canly e 5 Wpes pwlal Ol 39508 i, 40 0l 550
o3 S ghilen s o OLE ) 038 OF L3 (2li&en amslr bl 5 odd aeulons
el IG5 e 0 i Lol sl s 4 2 4 YelS Ll pes 550 e
(Sample) =3l Comex Sl Jool sl plol 5o o Jlad Ca)@.iaﬁf sbredls w55
el ol esls OLES QU3 5 Ols e gl (Population)  ciliSes asel= bl o
%V.Agjwjguibj: b s Laesls IS5 e s e Qhﬁd&iw\dﬁﬁdm
Sl 05 e ol ple s (Gl o2l 50 3 S5y (3, 2 DlS G50 Sl LT Ky el
WolS ¢ Silo s Lai> 1 o dle (2l i&an amsl 31 eslizal b ool s & b ol
6jﬁjL;ﬂf)uT):@}\JleJ.pbdﬂéhe:l;j\emiw:qdh;)ﬂﬂxgm

el Ol LT S e 8



WA il 5 5l ot 9 oo 05lod @m0l Jlo el golidCumos (pazel debs ¥+

Data = Sample Data = Population
vazfaaleat vazfaaleat
1 2 3 1 2 3
Alborz ] ] Alborzp ] ]
Ardbil Ardbil
Azar-gh[ | ] ] Azar-gh[ 1L 1
Azar-sh | 10 | Azarsh [ jm] ]
boshenr = boshenc
charmahal charmahal
fars 01 \ s Ol |
gilan | [ 1 ailan g [ ]
golestang T=F ; zolestan ; T=T: 1
AMeaan ¢ I=T: 3 medan =T 1
hormozgan ; pp— s hormozgan ap— .
g tlam g im —
£ isfahan| Il z isfahan | 1]
© Kemman; el 1 Y Kerman | mm] ]
[Kemmanshah [==T: 1 Kermanshahy =t 1
Ehorasan- = Ehoracand
Khorasan-sh Khorasan-sh:
Ko ] o o] |
khozestan [ ] ] khozestan | 1 ]
kohgiloveh kohgiloyeh
kordestan =T 3 r =] 1
lorestan T=[: 3 lorestan [==[: 1
IDArXazi T=T: 3 markazic 1=r: 1
wazoudasan [H]] ] mazandaran [ ]
qarvin — qarvia
qom qom
senman senman
sestan L ] sestan = 1
tehwan telran D
yazd = yazd
zanjan zZanjan

}bu»'"b.m-’ﬁ‘j-z‘-:\i&hf})‘j QWURJJ:A‘J&‘,)Qdﬂwb|ﬁ;)jiﬁﬂ;u¢—‘f JS..:’:
(Dl ¥ Y (Jola ) ccdlad pdy) Codlad Comds

Sample I
Population ———

1 1 1 1 1

B 0.4
B 0.2
1 r 0.0
F
1.0
0.8
0.6
0.4
0.2 \
0.0 7| I
T T T T T
1.0 15 2.0 25 3.0

Ggd bl 3 O geslizng) g0 By & ooy SSE 4 (5, Ol (e )8 Y IS

(Population) _z3li&es ure 5 (Sample)



VYl eolal b olpl 53 38 (g9 Cazer (soedla )y (g5lwdn

FIKe Comez 3l okl sty palie g &5 ged el p O gt 32 9598 3550 2 A i
Jrol olie 5 A8l Camax Sl Lol dsad lil O geal 0 55508 2,55l 5 anslis (6l
oslizad | g8 = 0ol POP L 53 3l ziliSen oy 4 odd ($3loand Cumex
T N IR IO I PPN [ SN NI O P

3 a3 23 sy b5 el 0k e (YY) Tl i3 5 a5 a5 PGP

\Ez:\lok _Ekl

PGP =)\ ———— ()
v EL O

T T T U T VO S CLIT C-J S CLOpu SUVe i [ VYA PP | P TR O S WP
VG Jge b 55 s w3 DUl 3,50 5 ol odalie sla Jlsl 3 a5 o Ol sdasglis
Silien sl peled 5 O sl 5508 By el 5550 (sls Slsl b edas 0Lz O
P omomes ied el bl Opesliznassn Shs & odd 350 sla sl 3 By
Gl e (F) abaly bl o) o slaesls sl PGP liie alie ol 53 ol Ladlinl 3l
@888 s JWi s ass s @ WJladl 4 base sl sl
S ol O edias0lil l 5 cd ) 4 osp sl g3de S 3y +59440 4544V
Comor polie 5 asad ol 5 Oseslizngnss Jiay & odd 350, sladenes
& has 53 A s bl el s bbladl plaly daes o5 on 4 b ERISEON
35502 O 4 lesls i gan anslie Gl oS G e slore e a4 bl Ll
g g 5 g d lme ol S (e AU ) Wl opl 2s 50
o I (0 -E)
X :W (2)
sdalin pslie anslio Gl ool 3T a3 V- p L lS = s Gl e ol

QJA)T b‘)LAT )\Jia ;\ b)...::‘jn oslaiul (O) d)ﬂ)T e)LJ )‘ )L:&a UJ‘ L» )ua:u‘ S)90 9 I 4

1 Proportion of Good Prediction
2Chi-Squared test
3 Lenormand and Deffuant



WA il 5 5l ot 3 oo 0ol @il Jlo 5l gwlidCamos (yezsl dols VY

Q)Lﬂ:’ )m‘ )98 9 o odalin )UJ.A Bl .L.ZL 55 & J}Jo— )\.LE.A )‘ ffjf
el ol B ome (YoAY) Cils g6 5 ey o sb 50 Jlae cpl 35l 392 5 (6 )lobae

les ij‘ J.LJL;J P X[_l_dﬁ__} = TY.¥¥VY

Shawdsbes dos iy w5 G5 e e

Jial 4 by gla il ol 0 (0) adaly bl 5V Jads laesls (gl ol sdalise
s stalin 8 oliles el VYV Y08 Y sk ks w6y
O o ol ol iy ol aloms 1S e lie pLS 51 (VW) G mn lie
s 4 pslie 5 ly Camex Sl Jeols sl elid O sl s 08 5450 5 &S S

.MC_)}SFAL;)DTLBJQ‘&:\KMWU@))\e.,uT

Ol Olil lalli ;g 5 moliKes Comer L) 55
bt Comar Gla Sy oS b oty laisn Sl ekl Gy 4l 4 4 g L
&g\j&mgi)lu\jdew@\ﬁb@@;ﬁi;ﬁ&.&l@u@)hﬂ}:em
Jﬁjd)[ﬂ]dh.};}\)4.3w}w)b&ﬁ‘&‘)é{&}ﬁ4{6&[}.’)3‘)}]){)3('.@-4JJ{)[S
S shilea 3 S eslatul (g SIS wbﬁ@m@élﬁ Sy dﬁﬁ?lij_s)l,\;
SLaokin g gl Ol LIS s ,m S bl s 5y 5 gla el 550 5 s auS o5 iy
Sl ek Gilwand Coamesr 3l 395 0 SO0 dlie I 25 pl s I s g S
&{J)J}Q‘Jgjobﬁr\Md\.&‘;}[}@&jl{‘)gw\6|ﬂ‘3;nmld§,&d‘é@)
SOk g 528 S b gte 4 15l slag SO 53 OF slas sl (SKiven 03
© Vsoms g 050 Dlosl 3 Gl 28 OLLE Wl el ab S a3 55 450l Ol e 4 Oliad
sph o aS | aUcKr S Wl sl syt Ll dSle b s (ool aasiete o gLl A

s 45 S e iy pwd g Ly a B S Y e Olalis T adl (V44Y) (il 5 7 5 S

1 Small area
2 Ghosh



VYl eolal b olpl 55 58 (g9 Carer sedla )y (g5lwdn

Sl Sta olel Comar o 53 JL L 5 oS @50d shas Jold ol S5 035 L
Cara glaosls 3l eslizad b dl= (VYY) G pils 5 Jane ol 15 5,50 ls 2oL 550
(S 0 Al 4 OLg Olial Glalliw 108 6l L b mds o ey ol (g5laa
oot 31 Jrol (sla sl Sl eslial b g amglie (1 ilodd €51 Y i 55
S eslizal U PGP jlas oS oo arlone 5 [ 5Sde o el 33 90 Jl (s 5 s
QAT Ll g Y st s Jld e s S (el gla el gl (F) ala
Ooay O35 U5 edias QLS cpl g e ) 4 SOl &S sl +544VA 5 +58A44
I el 0 e S 5 o ol e oDl 5 23108 amal olidl 5550
Ol 4 (i dowloes W3 &S Lol PGP slis b aslie 3 pslis opl &5 ol ax g
S S obl 590 Jl goled e Sloy alools ce w0 &S Wjla, 55 5 65 oml 3 51 (Sl
Gl zel il ¥ Jod slie gl (0) adaly 5l eslinal U 5 53 2 Oga3l ojlel .ol AV JLu

@Qﬁb.%]y@mbg"/\‘fj'y‘f/\ J"y?O uﬁjmd&.ﬁj&jéjlgfgdw\mja};ﬂ

¥

j{ C)L:Ml;u: 45 gj,‘:.,‘-;a 4;_9)§ ‘\;‘h;_, LX(_._JJ,'J} = Tf.q.q.f

ﬁM)JOcEMJJJJL?)lJJA
VA(;)DT_BBJ@&)LMLJM Bl Came ybdhaz\;j&ilﬁﬂwwb|
3 IKen Camezr bl 5 O Dbl sladk g 55 b 25 S it p3las aulis —Yd s

40 db@}wﬂ&)k&ﬂ@b%‘

jmﬁd;kﬁﬁdha:lé wb‘ﬁ;’w?é‘-\sﬁ u;"JJ wb‘ﬁé&é'.&u’
10 Jlu o SKms JEXIRTONN
Ol
Jlad S Jols S | S | gt
FVALOVN FYYYY©YV YOPVYYA fVeYayo \RANA AMATAR bb,@"
\YOFYY ZYAN V#VYQ Y04 Y F00 \AZKRN &’1-)'5




WA il 5 5l o5 3 o 05losd @m0l Jlo eyl swlishCumoss el &ebs YE

Cora u—rl.w‘ 2 Q‘,@J Ol 6\.&0\:.«,4.& BL) ;.,_Jl» cb_g ‘_;LGJ:JGA ,pL?u 4..“_\2»: —YJJJ.? aalsl

80 Jlo Kt 5 s ol o SN 5 210K s

9 i Goled e sresls bl 5 Comes Slass

ooy el Coames slaas

W40 Jl K JEAIRUON ) .
Ju 2 B Jolo Ju 2 PO Jols e
AYVAY 7 0+ A AY Y fAYS OV o g
YEYVAY V.a47 VOFAY YEYNN V1 4) VOV o | Obk,lg
F¥eq) Yooy YOYAS FEIY s YOASA f gy
VAFOTY VY40 Ve VAZAOY | AYYFO [ 11eeaA H
VOOFAD a¥vq 41va0 V0 Y oY 4)1A54 PRt
Q)Y 50Y AIA¥ 140+ FEA N0 | 0S5,
WY S F1VE Ve \VAS WY YA VYAVY | casasy
VFF4) VOA¥ A0 VFFRFY VOR ) AP | S,
YAVYSY \£av) V04 YT YAAS YA Wy WO | gk
FAGIAD YT+ 4 YL Or50 FASEYY |OYYVEY | YeRNY0 | L e
VEVYS VEY- va.q) VEVOPY Vo) AsY o ool
YV10+ VI YY \YPYS YVO4) V\ag WOVA | bl et
TR sEaY VYOV VFOAQY 5N VeOTFY &
£5108 YSOY YEOAY FVY Y YOA YOYVY X gles

s 5 adls Coamex 3l ol gbanysl o LLIS Ole s

Lo sl giluans anlas

oolbms e L8 350 0 5l eslinad U 2310 Coamer 3l ol dslons

5SSl m b by e Sl S 5 51 s el aiS oS bokes

Silwand sy e bl Sle ot pl 03 o sd e 5 Goled a4 by e Sl

EXIPRGNCOT S o“ﬁtﬁé}f @ 300 1 Jol> daplead GO Ol le.au))b.g =l (e

Sl Il Hsbie cpl gl Lsd o g lin - L ‘&;i\ifv.a Corer 3l Jool= slie




YO ol eolawl b olpl 33 )8 (695 Carer sodla}y (g5lwdn

ssbar NS b gagai Voo \%fwﬂ\ D R 4 O Ol Sl pe 8 L
55 Sl odd Sl Olial a6l ATAY Olsls QS (g5 Sl laesls 5 681
GrSages ol D sl Glp el s S eddgduaid gladE (5 S e se
S S oAb 02 (088) Ol Sos T0s5 ol et ) K b IS5
v aib s gileand gadlas pl s ol a2 Oles o 4l 5l ke Ol S
Lo 4 bader o 5l ol gaiped Voo wib O saiped glaad s slic
Wged 5 SIS n el Sl Jol slas sl amlie 6l ol el bl IS
S o b gleesls 1Al Hsb 4 ISl b gaigas Vo ol S ) @
S Sasm kol slresls (5,54 5al Cjb Ol 5l ladisad cpl 3 gd o Ol Dbl s
6o Ol el gl el Ve Sl elS e s sl rlf 05 K8 o (S
Oy ekt Gileand Comer bl 5 s Ol SR 4 ased ol
33 SIMPoOp 4w s SAS D5Rle 5 Sl eslanal b Dliloes cpl 558 0 4l (il i an
ol 23108 an e ol IS Ol ¥ Jpdor 53 .l o plnil R 133l

e ged (55laa 5 Waesls opl plas (2 g0 51 aesls e = s ol el

ilisee GOkl gl ST LU Ve s mE10Kes Camer elul p oK Ol palie Y su

SUTSIEY p o OS5 p3 IS Jsl ,I,SS Ol
VY, V¥,q V¥,q V¥ o Ol
RN Voo¥ Voo¥ YooY S Olwl,
R 2% £10 2% Olden
Y5 Y 1Y,4 VY,V Y, Ry K
v a8 a,v 4,8 S5
Voo Voo Voo Ve a5k
\£o¥ V8,Y V55 \§ Ol
Ve,V 0,¥ V0 VEY sy

1 Bootstrap
2 Efron




WA il 5 5l ot 3 e 03losd @md il Jlo eyl alisbumos el &ebs Y5

Sl Camex ool s 4 3lia S saslie gl A cpl aalsl s J-
. \ . . it . N 7
el J.obu s ‘-;«:\)LS )L;;ul )'\ LS"))‘J’.’ ch.%\_g Coma )‘ J..pl;— 4 4a0 L;Lm),lﬁ 9
:.,LJJA S 4y 3 6@‘))‘,5-’))1;3 Q-i( g
MSE(om (7.
EARE(SYN|DIR) = ——————~
MSE sy (7.

MSEisy)(B0) o il (sl Ol Jmb (530S Ol 3550 Pyr 01 3 8

(%)

B @J‘Krﬁ [GBVE PN uwl.w\ 2 o wl;;» 6)&.:4 Q\J:.A L§Ua> ¢j3 U‘j—' wi;l.:ﬁ J)j‘ﬁ

s sl 5 Sl gt Ll st s 05 Sl 55l MSEipim) (B )

R JPRCI
MSE(p,.) = Var (5. ) + (Bias (8, )1 ")
Ol ys &S
var (7,,) = - ‘_ \ Z(pf}-r 9}
J

. .
p,}'r = Vet pr}'r

S A 3 Ol Gamlne sl &S W3l )l Glle 515 550 5 Bais(p,.) ,

G Olsee 35l Pijr A0S (53 5300 355l ras 33 4 UK Ol (S 4500
Y AR PR el Ol 53 Ol s 51 E =1, T e, Vo) ol gai el )
Jad 3 O Ol (S50l s ol sl women AL 2SS oa analr Ll

Joad ol 5 s SRped Vet B el gl Al sbakiged Sl e 1TV Ol

1 Estimated Asymptotic Relative Efficiency (EARE)



YYooleolal b lpl 5 38 (g9 Carer sedla )y (g5luwdn

ok gl ek sad 3l Jole 5l Olge e Piv S 58 558 e )
anilr 5 Sle Olsie 4 Piv o S ks L sl ol Olil gl Ol b 53
iy S a5 (Ol fad )3) (I Ol e o)) 2551 2
Bais(py,) =Py — B, )
KU PRCWIPY

L;Lkd).x_; gJ.;:L:d..!j.q..!\"' )bf\j umlé\jduut}wd)@ Q‘J:.A .})}\ﬁp._;l"f ;\

:("'i)bgf."*'i'Mbgf@%:jl)ﬁ)\yb)"éb)}\ﬁ‘p}w LQTJ&L&;

Al
= H—Zpiﬁ — Pl (%)
=1

wolie 5 gsleand ganllae glaasl (F) aal, ulal 5 358 Cllae 4 a5 L J>

|Bass,)

= ‘E {ﬁ-ﬁ} P

By 5 IS e Comerr olul ol ailons sl ilme o oLIS (ol 3550
=2l (P) ey 4 a5 bl odd 03,51 ¥ Jair 3 Ol SISE 4 Ol Juad o
CM@M\K& anelr 3l fol> olie O35 SIS sias OLLS ) 35S s polie &S

.;:,M\Lgldd_}“.?dl.a;)ﬂﬁcu.

WY Ol Jod 55 (ABIS 0b Comazr 5 6903 51 Jool palis oiloms g 21 5590 5 —¥d g

Olwl SS& 4

EARE(SYN|DIR) N

V5 ASNOO S Ol 3l

V5 OFFAA ot Ol

VL YPVEY Jesl

V0¥V Olgis!

1,100800 540

VL YYEE ek

Vo VEAS O ey




WA il 5 5l ot 9 oo 05lod @md il Jlo eyl swlisbCumos el &ebi YA

b 53 I8 p Coma g 4 5eS 5l Juol polis s (e 21 5550 5 —Fd g aslsl
Ol K5 4 AV Slsls

EARE(SYN|DIR) ol pl
Y50 ¥40Y ol
1,Y1144 ol 5 Jlse e
+,4VAQ ¥4 s ol =
Vs PVYVE Gy Ol =
VoA FepaY Sl Olal =
5 YVYLFY Ol 5=
AV PVEY Ol
1, YAY$£0 Olos
V5V YAAAY Ol 5h 5 Ol
15007104 ol
5 \AOYY R
LAVEYYE o3
1Y FOM Oliws S
1LYV ol S
IBZLVAL oliile S
\\ORFAY Lol 5 5 4 k&S
V5 \VAL YA Rty
+4F1400 LS
1YYy ok )
V5000488 o5k
VN PY OV SS -
S YEFVYS O 50,0
+,404OVY Oldes
15 ATVIAD >3




YA Ll eolal b olpl 53 38 (g9 Caer sedla )y (g5lwdn

2B (Ol ¥V 51 0kal YV) aolal ST 55 355 o da>dle sl 3 &S ) shiles

Lokl 53 .l wgad 3l ol slazsln 5l 5t S8 s anels Sl Jol islie
S St Gols e sk 4 mAIS e e 5l Jol s LS Obew 5 oLl S
Carar o3l 5 e S5y ar s L aS 55 0l olul 53 .ol €505 31 ol slas sl
Sl Comar Sl Jol S S Gl 5508 (I Olge 255l 52 (2l N

el S e IS o B 4 el

S8 ot 5 Lo
s oy G SLT b 5l Vaens Comexr 4 by pge slaesls 1l
w S Sl s a3l e Dbl OBSIS o)l gen oS Wi 1 ST s
Ll 5l S sk 5 (SSle s oy it arlsn T L K05 (5m S1 edils 5L Laesls g,
Comer G S5y 2 4 b e 03 S Conex ileand lply ol Sledb
S AL e g ISkl 23 (Sl Ll n oS Sl s el e Sl ezl ls 1 ol
oml T s Sl glasl Koy cpl by dites ol (iluand sl opl S bl
e cpl 55 oS 23 gy b3 13 0Ll paee slal 55 1, Wl Olg o 5 ol
o @Lﬂ S ol gmer aeslan, gl oleans la B, 5l edd eslitel 5 b me
Gladl Sl aeass Osk wilg e Ol Llel S e ez 51 (gobel S1he das e Ol s
D3 pges Ll 53 1y oy cnl 4 edd (3luand glaesls ) Ob Sl st Sleb
o Soled pw slaesls I (i pl s L;L';U\fm D90 A Cerer Sl (gl s
Dbl S WAV b Ol fo IS (55,8 5,S50b0 s 35 VW40 Jl (s 5 s
(Glabortioy Sx3d 0o S5 die 5 IPF oo, S 51 sl b 5 ol o olinasl O 5
ol 0 (g3l WOkl S VWAV Ol (1 S 5358 LIS (55,8 ulel Comer
Gl el 5 K Ol (Rl Coner b a3liSn Conex S35 Ol amlis ¢l 5

)‘ oL wjf L;Lmu_y.u 9 v.".w\.‘i.a.h S U’“L"J‘J" b )lS ngﬁ CJL Cﬁ:jw C.d)



WA il 5 5l oot 3 o 0sloud @l Jlo 5l gwlibumess (pozsl Aol ¥+

s el 5 (TWV) 0L 5 el Sxlio b Gillae .08 oo ) (28l Comar
el gt 35 gl Kos Gl b amlie s3 w3l i, (YY) S
kel adly glaesls b ool i 51 slie ool Les 6 S s e OlES 5 lis
S0 Jz.:l.l_fr.a oo ekl ileand Carex Sl Job i LIS Ll
Ao ool a4l Bl Comaxr 3l ekt w8 S &gl 5l ol S 55k ol
slassly lalin Slo s bais 5 opdle 23080 iy @ odd (Silutnd Coner
s Aas o Bl il Lged ulal 5 aS G el 3u e ;)ﬂﬁ A (S 5585
350 Sl Ol 0l p 23K (ilwand oy 3l Al cpl 3 &S Hlas S
Slasslp 0355w @ 4y by buly ol o3 Sl S8 w53 b julil
OLas e ol 3 dallie s o 3 Olal bl S50 IS (550 S,S ol = Sl el
5 slezsl B glas sl WS e e edd ileand glaeslsy, & 555 e el
w8 N s S S g Olse g i (pl 5o oS Ol el e 53 5o 5e gba el
03 eslinul 3y hsy oS ol S OLLE il e Slp s all 5o cled
350 Sl 55500 Olal 5 5528 IS a3 LS Olnl el S 8 IS (55,8 (S
JS S Ll Sl ilifes Camer gbreslin, KaS 4 U= s s e bl 1 kS
L ol Ol abomr 1B 5550 sl byl Ol o el 0l (Siluvard analr Do
Olels €505 Olpe @ e (pl 3 sk ran 455 aale 35 Ol g2 o 6l 5
Sl 0K 2as5 5 b o8 bl 1ol ek bl 05 Ol ladko 63 sl 03Y
DGl Laosls ey (Sola e J3 a0 55bal ST Ll s 5L a3l a0 OLESIEES ol
S gy a5 AuS ilaand |y Waesls g 4 55 0 sledy cnlple L1015 T sLedl
Alas ol s eslanal 5550 laesls .ol baesls 5y (giluand slaoly 31 G dlas ol 55 o
Losls nle sl s o ool 015 e Ll cdition Ol LT S50 IS (550 b 0 bs e

238w s, Sobl sla b



il oalatwl b ol 50 )7 (650 Cuzen (sodls )y (g5lwdus

@L:.a

A=V Y I8 st N4 a)Lo.«j: ¥ 092 Qlﬁl wuw U’“’”\ 4 c"d.“:lg: JL.»
O YAV Ol IS 55,5 o b (5 Sobl s (IYAV) Ol 4l bl S e -

Alfons, A., Kraft, S., Templ, M. and Filzmoser, P (2011). "Simulation of close-to-
reality population data for household surveys with application to EU-SILC."
Journal of Statistical Methods and Applications 203: 383-407.

Beckman, R. J., Baggerly, K. A, and McKay, M. D. (1996). "Creating Synthetic
Baseline Populations." Transportation Research Part A 30: 415-429.

Bidarbakhtnia, A., Zhang, L,. (2017). Synthetic data generation for small area estimation:
A pilot study on Indonesian population using simPop, Bangkok.

Deming, W. E.; Stephan, F. F. (1940). "On a Least Squares Adjustment of a
Sampled Frequency Table When the Expected Marginal Totals are Known."
Annals of Mathematical Statistics 11(4): 427-444.

Horvitz, D.G. and Thompson, D.J. (1952). "A Generalization of Sampling without
Replacement from a Finite Universe." Journal of the American Statistical
Association 47: 663-685.

Lenormand, M. and Deffuant, G. (2013). "Generating a Synthetic Population of
Individuals in Households: Sample-Free Vs Sample-Based Methods.” Journal of
Artificial Societies and Social Simulation 16(4):12.

Morrissey K, O’Donoghue C, Clarke G, Ballas D, Hynes S (2012). "SMILE: An
Applied Spatial Micro-Simulation Model for Ireland." Studies in Applied
Geography and Spatial Analysis 5:79-94.

Nowok, B., Raab, G.M and Dibben, C. (2016). "synthpop: Bespoke creation of
synthetic data in R." Journal of Statistical Software 74(11): 1-26.

Rubin, D.B. (1993). “Discussion: Statistical Disclosure Limitation.” Journal of
Official Statistics 92: 461-468.

SIMTRAVEL Research Initiative (2007). PopGen: Population Generator. Arizona
State University, US Environmental Protection Agency, and Federal Highway
Administration. URL http://urbanmodel.asu.edu/popgen.html.

Synthia Project Team (2012). Synthia: Custom Synthetic Population Generator.
System no longer available due to completion of grant funding, URL
https://synthia.rti.org/.

Templ, Matthias. Meindl, Bernhard. Kowarik, Alexander. Dupriez, Olivier.
(2017). “"Simulation of Synthetic Complex Data: The R Package simPop." Journal
of Statistical Software 79, 10.

TRANSIMS  Project Team (2008). TRANSIMS: TRansportation  ANalysis
SIMulation System Version 4. URL http://code.google.com/p/transims/.

UNSD (2015), United Nations Fundamental Principles of Official Statistics:
Implementation Guidelines. New York: UN.


https://en.wikipedia.org/wiki/W._Edwards_Deming

Journal of Population Association of Iran, Vol.15, No.29, Summer 2020

Original Research Article =

Simulation of Microdata of Labor Force Population of Iran

with Synthetic Method

Ashkan Shabbak®, Hamed Lorvand?, Ali Rahimi®

Abstract

Keywords

One of the issues that statistical organizations face in disseminating
micro data is confidentiality, which has made the data not easily
available to the public. One way to solve this problem is Synthetic
simulation. In this article we proposed a simulated method, which is
called synthetic, generates data with high similarity to the original
population while maintaining confidentiality. Thus, estimated
parameters are more accurate. The labor force survey (LFS) is one of
the important surveys of statistical center of Iran, which provides
valuable information about Iran’s LFS situation, specially
unemployment rate. In this article, an attempt is made to investigate the
application of the synthetic method for simulation target population,
using results of the Iran’s LFS, summer 2018, for whole 31 country
provinces. Moreover, due to compare the accuracy of Horowitz-
Thompson estimates from the simulated population and real population,
we have used the asymptotic relative efficiency estimate, which shows
that estimation from the synthetic population is more efficient than the
estimation obtained from sample of original population. This paper also
shows that the proposed method can be used to estimate the parameters
of small areas and where the sample size is not sufficient.

Population Simulation, Synthetic Method, Unemployment Rate,
Estimated Asymptotic Relative Efficiency, Small Area Estimation.
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