<
<

VEY plinls o TRo)led o ool Jlo

VEY/F ) el | VR s sl i | VBV VY e cdls s

AV-YY (FDND (o5lortes 5 (6 lomo 4nli ol 4y 123
DOI: 10.30480/AUP.2022.4176.1902

gy e gg

2 OB b auslie 4o 12 leo (31,555 (Sme St Cauxiog 3l Sl
Ol ye o y2leeo

GMI L»b)
Olrl ol (e 3550 s axly codlul ‘31)'I oS3l ¢ g3kt 3 (5 lane 0aSLLIIS ¢ g3l s (6550
Ol (ol €635 0 a5 9ty (codlul alj oLl ¢ g3l s g (g lamo 0SS ¢ g3l o 09,5 Lol
(L5l Jgiuns 03iusss)

Email : ato.modiri@iauctb.ac.ir

61"“'“""‘} QLQ)S
ub"‘ sol).@ ‘«53[?) S yad S )5 oKl Lol)mc (i saSlisls g6)|bﬁ4£.jj (e os)f)lﬁ.)l.:.w‘

ool ol 51 Sle

oS>

Lo ozl (gaante Jolge 3l o ol 3l plaale o et 5 oS sl (S5 sl 4, sillas
olasdl g elai] Coning degarma ) 10 45 sl o 5l Sy &2 lie sl oyl golassl g elazs|
CeslaJlo el plsiea 005 9,10 Carenl (e Sl o 2 len g ST (it (log )T e sl © j50n
(it 09,5 50 (S Sl (laglis SLulid haghy £ 9090 9)0nl 5l - Conl 0392 2530 &2 les 9090 L aS
L a8 05 o alats 900 ol 4 (oo o ool il el 10058 56 09 S Lo 5 2 e oo SIS
Sl o &2l ((Hle g el 105 e )3 6 S ooy, Seae Clil 53 (61358 Jale &2 lee
& g0ty S el (oS €l i 09,5 4 Ll (3la5 b sl )A8,36 6 SIS glweg 5 (S
Pl Gl e e Sk o) 5k 5l aplh ot g0t gl (glaosls g ould iy a5 Szl (g S,
Pra> 53 (g Cunsd 5 sbrog,S o alme Sl )5 (5350 Jale o pzlhs a4 0ls (LA bt el o0
w5510 518 52l i QLI 4 S (g Feslinl Ll ) p2loe (glwog S iy o g Lo il sl a> L
A a8 Zanl 5L (6)li8) (6981 oo 5 ouimo LS 12 les yale (LSS 09,5 53 CuSIle (L y5 Caning oglis

Wigg oo Jwg oy glOST 8 cogSi plas sl gl duy oo

gl Joloo wlaiz (g5, Joo ol SIS G2lee S5 (S5 slgsl 4,as e jlganls
g e Jole Jon 3l o0litol b (ySme o] 15 _agae (YIS 20 olsie b oiusl Ui, o555 4l 51 42,5, allio ol

00513 55 w0l L8 ST e 1350 5 _Latmr oloys 1155 ayglie 5 6t Lusgil ;155 Lol b o ol (005 b fis0y80
el oo r:l;ul L.S}SJ" ul).Q.s ».\?‘5 GA)Lal QI)I Gli.a.m_l‘b LS)LMA).Q,..: 9 LS)LQM



doddo

L;"b) )15.51 C\JJJQJ d.:Ua.o aS ol LSM LS‘)‘Ji«.wL..M) ‘5140| LsLm)sm )l k;) au] A_Jl?o;‘ 0925 g uS.w.o
shlrd )l SO Ol ccwl ajleils solaidl g claix| Couniog dox sl oo Jalse J.uL o
uslﬁ.: ‘)’l—?r“ £9° 9 Ja‘ J»w.: O ugL&u O yguody ‘_;OL»A_J| 9 GC-L«QI Carog dfgasza ) 4O S ol
Cui et al., 2016; Wu,) el a3 518 )5 5)50 S bl jo 12l 9 oSl Jad sloog )T
lewls) o)SjLéT ) 095 8a0l58 Wi, oyl ml 1o st golen 090 5 QT ol glize 4 & 1>y (2006
VWEO Jlu jo o)l Dol plosl b g pgo (solgn 0598 50 COVAY (1,500 g Casgail ol 51 i a4 VYV
& olalios) poze sln (5,9 a5 i 5Ll (ediped GLlid oy g (e Comaz (g bl a3,
=00 425 ;0 5 e DO-FO s 4y dga0me Lol Lyl 18 ol aS wims o yLid Lo e sla gl (1Y)
VYA (0l ,5) sl @y Lo L 6651 )] 05 b S5 (6 s (3oL 45 Laliiwg 51 & 2 loe 50 £0
Bl Gl ao ) PO 4 ao) s Fe sl jad a0l Oy lpe (o) casdS ans O b (V) Jau gilao
T S PUVELE R R AL L SV T WIS [ € REVVA RESCIICHVORVETR | ol P S0 g E R
£ OV YAT (G0 5 sier) ol 5,065 sl bty 38 E5io9m ol a5 5558 3 &2l e

el 00,8 (o 1) (selive W39 55 Ol les (sl e (el plsied (15 09dS &2 lee Cong

VYOO - A (glag Lot 10 Oy2loeo Sl 2 s o (SIS (2l (s 2395 ) 992

YYAL-1 - VYVO-AD \YPH-VO \YOn-50 -\-ad-ﬁ-n,i-\.g.n
o of TA ¥ e & s
\Y Y. Yy Yy e a9 Lwg
v a \Y Ve Liwgy 49 Linwg,y
Vo W A Ve Liawrg y 40y

URLY :gai0

(\rr&-‘\A))MBQ‘ﬁM)OM)CHSw&wuy’.‘?uYJS.AD

Y48 YA '\Yva Y70 Y00 1Y¥fa 1YYo T
ASAYV-F | VY YT £ VOAAYD ,-0A Y-V 0% YYY AARRLE \,08 - ATF RUVSTOwYeS
YR,AYS YV | Ve FROVAY | 5. 00 FAA | FR,FEO Ve [ YYVCAVEE | YO,VAANYY | VAALFV-¥ J9S Comas

Y ) ¥Y A Y Af o,y OV Oyt adby &
VY V5 VA8 YA Y YAY S Wy &

(IYA0 £)FAD £)YVO £)YE0 £1Y00 )FFD VYY) ol el 1550 Loll s sauio

<
>

VEY ol o Yaolas o ool Jle

O A5 )2 2l i S L sl

Gl Lo,



<
r

VPVl o Faoles o gaspl

s e 59 2 lan et SIS L anlie

(5“"‘"" L’o)

091l 538 0y £ 53 L Lo 55 a0 e 0y 59 rdS am 5 o s oo L (1) Jgaz slaylel
oy AY 5ga> )0 Ll ol ds g oo bty Lid 10 )i e 40 Dy lee (oo aizren g ol
IS ) oo i L g NS 0le il 51 oS ol 5925 g 50 S 51 (105 508 4 03yl 0l les
Dbl 9 8 o @55 b (el oS wad oo (LIS 55 8 et 5l Ol ke ate g 00

a2 oo JSS ) s Gl (g)leBl sla e oS wiies (Sl (e 23l (i

1¥2+-20 gl le (b oyl 13 31/4 o3 2l duatio g Tuuo Cmos .Y Jgio

J5 51 s Comez | ol 3l olyple duaio | JS il e Camez | ol 4 ol leelase

- FFAYAA 55 zox - f-Fa45 Jgres

AV, ¥Y FYYAIA & e bl AY A4 YYSARS & e bl gn

\Y,07 oYV (2l bl v Yveys 298l z

V)24 friay s v,-q YAV-Y (lwg, bl

2N \vyaa oy [\ YYsVY s

AAL \OFYY 2y AFAY \Y- A Olol

Y va VoYY s Y- Voay. Sgeino

VW0 U 355 bl s iaake

Sl ples 5 axwg Jlo o slayglS (A2 (hales 09,5 (Sene Sl 090 4 (ool i
S s 2l 05,5 45 358 a o Slighod ol 55 thes sboty el o> las e b ol
Sl daly s S o &2 lees Loy tOIS 4 i (S5 Jad 4 (lites (sl s 5l (s,
5 ozl Sslite Ll (o581 crge (lome (e Jlil 51 208 (QlisT g (Sl b csline S
Bolt & van Kempen, 2010; Cui et al.,2014; Cui, Hooimeijer etal.,2015; Du,) 5¢8 oo oy ,2 o jue
30 55 (2017; Fu & Gabriel, 2012; Liu & Shen, 2014a, 2014b; Ozii ekren & Van Kempen, 2002
oS D5l (55501 5 6 1 2 oo T a5 s ol 2o les o (splee 095 5 (slaJLus
s adsl oyl b gl

O 1l 0315 (gl 93 ;5 1) 2 len 51 09,5 95 (S e A5 B3 o (LA & p2leee W9 (o)
Rl g ey o1 e 51 L g 510 linag; CogSs Tae g sl (i yged g 3y 5l (2 oS 09,5
e 3 Sy sl (i e B Ll 5wl 05 s a4 Jad gzt po 995 lad SUIS
1> el g oo S oy (55,0 A5 el slaamd 50 45 (60 T b 2 Lo g 09,5 5 ok
Sl 3145 6 T b ol G153 g5 b ol iy i 500 5o IS plowl llgs 5 38 sl
25 550k oyl (glaog S jo (lid SIS & j9,0 Wit 510,95 0 (6 len (Jid ol s

Sl 438,518 (s 9590 LSS 09,5 cgline (Jid (gloog S'L ol les oloe sl g crl 5o 900l
(ol el 58 iy e ey Lo Lasylo ol gasodiws Colild ool g yole aws g0 4y 0g5 iy ,les gubo oS
9 (URL2) dictucss &y lge 5 iols syl 093 Jads ploil gl aS sl 00,5 slaels 25,5 0ol ] 5
e e b 2 lan 201531 L o 3, oo sl el iy it (it &)lgs shlo oS jale o518 09,5
ol 1 55 ol Sl (6570 3 113l 08 g L &y a6 5 0 5 ol 515 09,5
35 8 oy 3090 Ol e See Canlog g o L



Ol 31 32952 Len (S0l yt (S0 5l g iaRg 3 03gue CanaBge L) IS

2l L5 gloog)S (Saue Sl (5981 2les 5 2 les (gloog)S (g (lowlids &S ol S5 4 03
gt Lo ingh £ 5090 2 les 1u 0ol SN g 2w 00l LSS 2o 1o o le )1 2 loe
Cui, 2020; Cui et al., 2014, 2016; Cui, Hooimeijer ef al.,) ol 035 arwgi Jl>,0 olo)aiS jo
o ey ((2015; Cui eral., 2021; Du, 2017; Fu & Gabriel, 2012; Liu & Shen, 2014a, 2014b
OYAY (oiln b g g 6 ,5une) ol (Sna ol 6581 o 53lo3 ol Boimo oy Lis 3 sl
OlS  (S9B o3gaze ;5 2 lee SIS (glaog S glase )1y (plulids ghy alis Ll ol 5o
bl 13 85 Coul s el 4 S35 sogamme 5 0SB ol 45 oy 09,5z o (gl & canl
Ol e claasils g aliug, 4 & les VWAL Jlo jo clul (YIS Coasd (g5lwslil 5l i g
s0995e Lo g ol 53 900 51 (VA VAN ¢ Bolo) ol aidly 5 ial;3l asly assls ralS Lsas
SLbl glacS et g Lojeds Jolis a5 5MS oogumme [y ccenl a8 S )18 (o) )90 (15 3 (S8

WS (o0 a3 (g et (g iy 2 e g 5l 99 oo 45
29,5 5 e e LBl (6581 1 (i Ll 058 o oilad & jg0 cl & (s (slaGesy Saled
5 2l ;2o SIS 05,5 s Sl 5550 oo ke 4 S5 3575 2l et 5,2l o0k LSS
e 59 LS (gloes,S S bl 8 63550 ale 2l LT (5l a5 Soyfs o 2 lan
el Ll i 09,8 186 o sl & o loen il o aSGT 51t Lol 1 Kne ol 98I b g sl o) 5

S9lS pprlio iyl
2l

39 i) 5 (D, loe loy D) pasie 99 A Jldgh ol (o Ll calisee glgl gl (o yalee onuyy
Sl 105D oo s 09,5 90 4 D> loe (loy o) (gline yr owl 0l a1 5 (SIS ConBge

>

Gl Lo,

VFe¥ OL’L\»..JB e Y9 o)La..'Z: o p.m.ﬁj.:bJLw

Ol 28 ) 2 e nd S Ll



Z

VPVl o Faoles o gaspl

s e 59 2 lan et SIS L anlie

(5“"‘"" L’o)

Loty 5 39 00 a5 5 08 oyl ol o o sl gline T igSas Joo b Ul g5 Jone o8
Abreu et al.,) Llosls |18 055 Jos S |y i ya5 ol &2 los g Se sl gl yiogsy solos
2015; Champion et al., 2014; Findlay et al., 2008; Fratesi, 2014; Tang et al., 2014; Cui et al.,
2014; Cui et al., 2015; Du, 2017; Fan, 2002; Fu & Gabriel, 2012; Koser & Salt, 1997; Liu &
adine oloy D o3l j0 4 Sl>les ¢pgo 09,5 ¢ (Shen, 2014a; 2014b; Sun & Cindy Fan, 2011
oy cpl 3lie (S g Qoo cogas (g 5le el o oS wilawils Ko i a5 ol axsds
(URL2) el 009 e S

S e bimg) (g e ho (Mol © 2 les Jol &2 Lo (L3 (S SunBgon Jlne (gline
slahagh Egoge (Sme Sl g (Mllinn glo 2 lee LOVVR - «(6)5b 5 (2Y99) ol (6 508039,9 9
Abreu et al., 2015; Champion et al., 2014; Findlay et al., 2008; Fratesi, 2014;) ool c0gs (goaxio
leygiS @y anugs Jl> 0 (sl gl 5l aS 0gd o MBI laleils 4 ol >les g (Tang et al., 2014
el 355 039,52l slo0s,5 oyl 31 sslaie sy ol 5 5058 S J5 Blianss

oolw g yalo 5,15
9k o5 aiswds SIS 00l LS ¢yl Hlel 3550 iy Gollas wb o)Ll 55 i oS 65 Lon
03,5 (ol (slee &t (1010 5 5l ol 92y pole (SIS Shlite g asylas |y IS gl oY (8 il
Koser & Salt,) wais <y 5 pole | SIS lgicay 2,5 1S j0 o&isls OMass Jdo 4 | 5155
cd,5 )13 jale 31 iy yas SDe (2 Kiils O ass Consg) jo il oo imgh jo 9 (1997
Docquier & Rapoport, 20201; Cui et al., 2014, 2016; Hooimeijer et al.; 2015; A. M. Findlay e?)

.(al., 1996; Koser & Salt, 1997

O 09,5 9 o pa (g Lo (3lg 990 (KNS S ez Line 55 (6,50 Slindiod Cews a5
Cui, Geertman et al., 2015; Du, 2017; Fan, 2002; Fu & Gabriel, 2012; Liu) &é,5 1,8 oolw ¢ ,0le
.(& Shen, 2014a; 2014b; Sun & Cindy Fan, 2011

S gl a5

055 (6l (5955 lgoly Jaw ylgre b )] azdl slis,| e 5 (ROSSI, 1995) (( S03) a2 Jowe ozl jo
0 ool gelaze] Slallle 15 (8 o i 3 b e e 53 gl Lol bl e
59 Ll (S5 Slaol ag ks pl g g 0,8 Touy asgs 4, kas ol ey Jobo yo «(Elder et al., 2003)
T g by J526 59 o o) 3 9950 4545 525 s sy sl 0 skl 5 s 2 Jos o
358 0 0l Tl ynen 4 el U Jgu 51 oS 5 o oo iy il S5 Jalis (555 0)99 5 cials o0
(83,8 cydgl g g el dlougy SG eolgils LSCisn Jlie jgboas .(Jansen, 2011, 4 51 J& 4, Kok, 2007)
| o3l3ils 4 55 i Joukss) 55,8 ll s B () o0l oSt 51 il abiold 500 Slagg, o 50
995 0 g it dlang) 52 5l e ylsls Ll il oo e Jobo |y ol 99 ol lie Lo 9 ¢ junne
Clark, etal, 1994;) s ol 5l zets ooz slayls 6955uuly ol gl b cogS Cning des (o
b ogs g0 e duax Ul -l .(Jansen efal., 2011, 4; Marois et al., 2019 ;| & « Fawcett, 1985
el et Ll 8 ae oSl il ) il Bulate (led (Sne g )l9ils (glaazlg



(5”9) Lol;” ASJ)L)sA Uos)nA |) Lg)bl,«.&o b‘d..).e) AC gm0 ‘5?&.)) J}b 5o )‘yb)b (_g‘): cdfw))|3é| dJJ.EJ
Ao jlaz 10 9 09d oo 1 Hleils (Cuxiog) Glaie G Fiiwpe slaslangy Lo)lws ass gl SLSS
i 20,8 oo 1B (il Consg) 5 (Al Caxg) ((OMass Cuxbg) (gl Cuxbg)  Srg
y9lese 2529 |y s ol &y, oles 50 45 09 o Ll gils ((Sane 5L S 41 ymie g
Allison, 1984; Clark & Huang, 2003; Cui, Hooimeijer et al., 2015; Elder et al., 2003; Feijten &)

el 0l 00l ioles (V) Ko yo balgsls comiog &T bls,l g asldg ol pol .(Mulder, 2005

(SN STty st

| bl
€ v o o o g te o s o,
a PR . Huols . [=L¥) ﬁ Vi) (o) 2 A osn . [ —— o
S5 g 258 Al E\ib
g
@ s g,
Jad s s S S Condas pods i gl ol
T @ pteoztiy ) st JUit @)
A Sl g S el
et )—ﬂv-‘;:ji S 8 g

6)’55 ‘-’S’)l’ e us"“"‘ 9&5' 9 )‘9515 6°L‘3§“G‘WL?| st ‘)‘9‘15 Cauxog ‘éilsﬁ OL.'.-“ @‘5) .y JS'*’
(S5 lgol k) gl

3,18 0529 (W) 5 (G 69,50 «Moazt) (gl Cuxog Gl paiinme pe bls)l cdd> o
byl (S Counogn 13 50 (@l coSIb Counig) g ((S9Sius Ny ol (yl5a0n poits Jlis j9boay
b o pled ol yuiie (Siue Ol ola il drwgs b aojlo (sl cuxsgy i b gylolae
Corog) 5 (S loyicte 805 JoeST a5 0l adlal baylgils Sy o lzles 5 colil slaog S
Cui, 2020; Feijten & Mulder, 2002;) cuwl (oS laws CudS) g (e Sorog) o ik
Uzt ogde aS ol ol 4 I3 & 50 L(Huang, 2004; Li et al., 2005; Mulder & Hooimeijer, 1999
o 5 0,4 el uliie yo oalital HISal « (g deld lime gl Casning «pms) ot (llono

Toyglse wold ) Laylgsls cuxiog lojen Jaloo 5 bajsiS 658 Cuslins (155LsS sl

(om0 (L0 59 (ySno Crring o

Sloniog 3l Ypans Loyl 45 05 o iy o5 loaly B 1o 10,5 Copningh ¢ 505 lgol 4y 5o
Clapham, 2002; Li & Mao, 2017;) og& oo 455U ((Soue (Lo 50 (lgie ot g 09 g0 yanno (15
St 3 ol a3 5 (sS85 3 5 g S ol o ol IS sloes (W, 2004
Colax 2l 0,5 Blegoge b golawsl (DS alse 51 o cnl 1o La)lsils (6,5l Copndge g 9 o0
Bolt & Van Kempen, 2002; Coulter, 2018; Cui efal., 2021;) og.is o0 Jolis |y ylo> slaz gy 5l il
.(Druta etal., 2019; Galster & Wessel, 2019; Mulder et al., 2015; Mulder & Smits, 2013

>
—=

VPV plals o Yaolads o ooyl Jlo

O A5 )2 2l i S L sl

Gl Lo,



>
=

VPV plasls o Yaolads o ooyl Jlo

s et e it SIS L el

(5“"‘"" L’o)

32l g ool (5,51 (xSKwo ul.?u.a'b]a.u).ow

alzeo Corig

¢WL~AU&M OOR w50 uk_;l.v...u LQLQMJS L M‘ﬁ)}l‘ﬁ*"ﬁ'cﬁj""'ﬁf" LS'L‘M?;UL" AL?:.«.:L?L».:‘)\)
Cui etal., 2014; Cui, Hooimeijer etal.,2015; Florida et al., 2012;) cwl 350 6 5 Mg Olons 5
.(Liu & Shen, 2017; Qian, 2010; Shen & Liu, 2016; Wu & Li, 2005; Wu, 2008; Wu et al., 2013

PHES Caxog

IRV oSl Coxog) Jod 50 (Lo g5 5lxen g (uSIlon jusie 9o ).,.JL @ S ol sla gl
5l (sl s (gopiions LUl 5 05 n 5 Lind 09105 31 258 slaails o LIyl IS jsbo
Ol 59538 Ay b b Coniog ki )lgils Copmig b 5Sme glind (rrizeod 2,00 2925 ol
Clapham, 2002; Clark & Huang, 2003; Dieleman, 2001; Li,) o)lo gt L3l 50 OMass
9o a5 el (Jltd] Cuxbgh s S0 s (2004; Mulder, 2007; Van der Vlist et al., 2002
Clapham et al., 2012;) 39 oo a5 Camlunn yunds domays g Sue din o S lopy eellazal o33
.(Ham, 2002; Mulder & Hooimeijer, 1999

ol 31 a8 S5 85 3 S &2 lgm ISl Ly il g il el 55 S
g Yozl Jlgils dnmsgs 5 0551 51,8 Ss o125 Jl a5 58 2 line glaylls iz 0 5 Con
.(Mulder ;?LWagner, 1998) 0gi oo caSdle (il iol38l

D5 oo s (Turner, 1968) coSIle Jow 4l 5o Sy Jlaol 4y sy S9Sus axly Slas 655
JLos 4 S (oo JILL ‘_,’_>LWJ pas g b molio 9g.S Jdo @ g ol jo ol les Joo ol 5:llas
9 -l slaslinl ax sl 5ol cleals o cogSuw 5l peds glai;F g dis gloyll ol Se
i ) nlly (lea (b lie g oSme (oe Sl 51 b Dbl Judo a5 ol 5l ol lea et
w3 oo QLIS gl il 5 Cond Il Canlg cpl Wiz e 3l (655 Hglax (See CSILe
heY ele ohrlee 5 09800 alie ohzlee 5 Ol ks (S Comogr (Jlo diz <235
Abramsson) oS oo (B3 ySeme L35 50 g @ o Loy ot S ay > livs s 5l g 69l anx
etal.,2002; Bolt & Van Kempen, 2002; Bonvalet et al., 1995; Cui, Hooimeijer et al.,2015; Foye
(etal.,2018; Huang, 2004; Oziiekren & Van Kempen, 2002; Wang & Otsuki, 2015

2o e 55 aSlo Ban b e 2l SIS o was o L5 ey atsiy Slillas ppizeas
SIS b2l oo o 55 ol (o 00,5 ool 295 Tase b & e ol & liiws pae &9 53
oo ¢ Cyais 5o 5000 ) Tae 4 cliSL ol B coles b b s yd Ll g ol 0529 ool
A 3 oS Jlo (5035 5| g Ygama 5 09 o 48,5 399 532 50 (sibe (51 (2 Lo yle 5190
2 OSeme Sandg pogdle a5 WS s 1) (e e 355 (Sae Ciprog pgas 3 oS ol Sale
Abramsson et al., 2002; Bonvalet et al., 1995; Fan, 2002;) ol 135,56 55 09,5 oyl S Coxng
Coanig i 10 Sloj w3l gao)lo ¢,S00 o liime 5 4,5 .(Logan et al., 2009; Wang, 2010
Cui, Geertman) &5,ls 5L Jle aolio g y5lanz sl oyl Lo a5 alo o Sloj o | >l oSl
3 s Sy woylo Ko 8 el o dls) (ley Sae Con 0 K00 pee Jele (et all, 2015



S 32y oSl 5 o5 8l ol ol el sl S & 45y s lypS
el )l gl (e Comiog g9, s )3 (pally Coles 4 dtily drwgs )0 (layglS (B o
gl )3 (6t Sales (Bl 5 wls CogSis oy 1 45 2 les pale SIS (glooslgils cazminys
las gaipez o (Cui, 2020) WS o S5y Liwg, 10 a5 wls 12l ool o] SIS claoslgls L
ol e o5l SIS 5 it 2l e LSS 0,8 ol 5 Sl 300 45 5,5 6,8 ol oo

«(Cui etal., 2014, 2016; Cui, Hooimeijer et al., 2015)

Sdoi Codi sails o ol (fSKwo Caog

s a5 g s SISl b ol o lizas il (SKLas jf g (2o 03L 5,515 05,
Lit €) sgb o dlome il o551 ol Crgn 45 (il CisSas (2l yad 03l SN 45 e
2l s pole OIS g ;2o sale (S 09,5 Semme LI o |y alaily el Sl Jg (al., 2012
)5 3529 09,5 93 (ylae aloe g 5 Conog o (ol (CeSIle Sy (38,5 Sl g el ool LaS
@ 3390 45 Sy50,0 2l pale ()55 ams o ylis Sldllas  S,le 4 (Cui, Geertman et al., 2015)
ol ol i ale (S 03,5 e oM S A 655 iy ey g o

T )3 S ol )3 1358 sl asLs e b3 3590 50 ol 53 eabplnl sla gy, 151
mtle o 5 (g (5 %) 527 iy 5 s 5l Lo i 3 a0 2] (3
5 STl e o BLS) (1WAY) able ol 5 (ol (o St <35 E5090 o ycde (TAY
ol 35 Se sLolEs 3 (VYAY) 6,008 ol |, () 5 Wgs o) Sl sy s ol Sig
(G gl o el 0013 (LAS]) Sl (Lo (59, 2 (g3l g Sy oo (o Suie Sl g 010 a3
|y arSILe b it ol st Lo g it | (S 2 5o 5 el 31 (VWA8) JLuS1s 5 ool L8
oo LS b dglie 15 03l LIS 4 315 5L 55 (VF+ +) ,S0 5 (gubsl gy il L 4
Dl 5 S5 s g 18 )5 sagos Ly o i 5l 3 55 2 5 505 e
9 2l S ples azg jasli g )lgls (golasdl - celaa| Cunig glaazLi | (S plored Sy
sl gy el o eolital gl canslio sas L Wil oolus

S wazlez
obis Sldllas Jg 313 0925 (2 les w5 0l les 03,5 (Seme Sl (6551 )0 (58, nles iz yo
Oyl 09,5 10 (la)lgls golaidl - closxl cla S5g) g (Ol Conbg) s e bl aas o
N b zlssl Jle jsboar wsileco e ohrlee (Saae Sl j3 (Susy lgol 4l 5l eslaal (Sl
S ol 550 i o s ale SIS 2l clo s loale ¢ 5L msiinn bl 055
Ol lee Oles dlms Cniog g CoSUle (o8 gl oz 15 5 (gualed (g Conl )2 len i 09,5 50
Abramsson ef al., 2002; Bolt & Van Kempen, 2002; Cui, Hooimeijer) 5,ls 3529 ¢l,> g uf 4
loog,S 1o e bl Liagh 6k ez lex ol Lo (et al., 2015; Hamnett & Butler, 2010

D58 5o il Ol Coanlg g alme Cunog p (e LSS

>
%3

Gl Lo,

VPV plals o Yaolads o ooyl Jlo

Ol s 50 2l e S L aslie



>
{54

\F-Y uLw-‘l‘ e Y9 o)Lo.;l'; o w_ma).:l.‘JL.u

Ol 8 3 ol et IS L dlie

6“"‘"" L’o)

Iy 25,5
5 slgal s

A s g e S 305 oo b3 Pl o2k o7,
k 2l 03l (41,5 ,18

« T R T == . ]
2l pplo o5,
Al 2l ol 5,6

U952 6y Qe Y Sl

oald 9 d-“”” uﬁbg)

Lyeie o3l & g sl oud (g 4yl (igesl 0S5 b gy condill (65l gz ez illas
5 Bl Coppllan (55l 551 o5 Lo 5l e olrlee oS 53 (o555l s b e
Slon 51 S il o5 gl a5 355 oo opins 2 e o Sne o] glo oo
WS (0,5 & Semme GBI e gyl 5l 108 (o0 QLRI S g (Keal Jelge (g3 slass
oolitwl glalozaiz Cuzg) Joo pulis ditund sl ygum,S) 5l Sue Gl g 3lw Jae jo g 0ls calils
Slia (5l 5 oS Sl 8 1 o0y Slolisl 55,5 b 33 ol 55 4 ¥ 335 o
Friedman,1981; Tu etal., 2016; Schimer et al.,) siuws - \Soue liidss |0 6_»5...“)5) U919y O 5 piza
el ol Sl gy SSS lgieas S (Sgem)S) S (il ol 0 5)0nl 51 (2014

Jlo yo b ol sl onds gzl (( Sy cuiS w7,k 5l agl O jgods iegh slaosls
g ale (S aylpls ogas 10 Sdbl g dpxl Gles (g)loped bawss (o5 4 o )35 1720
25 Gl 0390 guiie 3l Sl ol e sl puiiie (homins 0550 ful 35 S5Ss laaxly S
Slopiio plgieds alos Cundg g (Seae Conog (glayuiis g cnl 50 Sl Vo B (gone wlide
1085 sl 5 S e e |y e et s conlisl ke SIS i) S o Aiad Ay
i (09890 b (g5l (slapiite CIB 0 atan (la e o Sl (69,8 (Seme LI (g5l Joe
25l i g1y oo s il b 5 85nnS laeit35,5 51 L8 amss sy
a Olaalin b leools glabgs Jdsw g ai 3o,k 5l gladbes Julod 0 .0l fme juiito glaasws
oLe3 99)5 Sl pae g Lo e L ouss Jdo @ (uizren W9l oo el 92 5l alote 9 (S (glaand
5o b ool (SLLasT (Lele Lot (hg) 5l Joe guld ol (65158 9 (S90S, Jbo 3 Laicte
g g5 s it gy 5 it 5] (F ) e s slosimis el Lo
(oL b —F iy oo 5 Sl F 5355 3 55 il Y selairl gl - 58 bl Jele oz 5
el 2y Jgaz g laale )3 oo (6 55)18 - coges

SRR (g )5y Jho A’ dlbamntlg (gL putiio iy 555 . ¥ Jgu

s yiio Jale ol

Sy [ bl L/ 65585 1 criole B s Cnring [ b yas Cring I
o 5,5 Capming 1 ol <

Casal [ 5L 51005 50 50sS sl /s jo by el /39, 50 by il Sogs
595 5 03 s
SN L g ;s 5055 e

e (sliad Sy [ g yit 9 Sy Cunog [ SuS kg Jagde s Sk

] gy 9 S)b Cumiog [ bgsl o (g yind [ lidsgy Corg [ g)00ly Couniog )
soges slad CuhsS

e gliad Cunng




OB €55 9 Ohrlen oy b Shg cn bl 5 conl algsls (Shog ol (gl Jhins (sloyiiie
Joluo S a8 5 185 50 ()05 e 51 )15 59 Jlsls o e g5 Jome g2 loen (gl S o 5 o e
.(Cui, Hooimeijer et al., 2015) aistwd &Mass oyl a8l ool | 5)15 5 siiws ( 2Kisls

S L3l S 5 Jis (glo it olsiods s meend 09,5 oz & 398 (slolore sLiva (g Lol anel
S loe e ool 1,515 5 ;o lee ol 1,515 lee - Sue Sl (g1 Cglis ds Cnsns oo w050 3,lg
ke ot pole QS 9 2 lee sole (LS Glae Laglis (ol 4 g Joe g conl iz lo

SRR (SSguan )5y Jho A’ dlbamntlg (G pukiio i 555 .0 Jgu

g5 R 2 i
e S (5L
5l S
ool b yale 5 ol by ale S)I8 Ok o
o dbs epilste | ol 5l gl eilre Comiyg o W55 Jore ) NP Sy | Sk
) » Ol Sung
2o e = o= gl
Y= Jlo ¥O 5l i V=l ¥0 ) Jlo olass vyt s oy o
Y=005,8 Yl G ERGIAgH slass A58 slass Curiog aly
¥=Jlo Vel ma V=Jlo Vel jues Jlo slass BUSESOUS GRS - ssboix!
. gao,e/ane) S | plo/ 2l / coSIl bl
V=2l oSl g 5
V= (ol
Y= o0 5l i V= Jlo V0 olezslo Jlo olextle Cuwas
S bl | T Al xS | Sppen oy colee
& Bl & ) g ) Ly ol 5 Corning
v \ &k
Y= ablgo 3l e V= 3blgo b Slass &bl olass

Jole ez 4 (ole Jdows 5l ool L bs e

N S/ Sl Somiogl 500l
ol Lazlge ;0 5055 Coial/ g3 5y
oS | 5 Sk syl oliby, Caros/ SN | alze Comiog
595 5 03 e
S amime) ol & o o] e
990R a2l ORI & (o s T
S,b
9o 5 SHk
= i .) ol (6 595/ el Sy Coprogl gy
oges slad CodS

Voo olede 3 (oS

398559 ol5S cagiall sl J31)
g/ S35 Courig/ Sgo (Sogll/ Ll

ooyl s sLiad Cumog/ 59 )0 5

0 by el / loliae

oy Juloxs

33 (Las 5 (7 Jga2) (swy e Lo g 00l (S)15 09,5 90 loe il (glia o 5lke 9 CSTLe (98N il o
5 3ls (LOF FV) a3l oSS L (sl Yl (LA NY) jale oSS ol 53 (@ls coSIle &
3o b (SoSms (gloaly )3 CogSiw & hles g amd oo (LAS (g o BB  (SgSe axly (sl 52
ol (o) TV) ool )| 55751 picion (ao)o #Y) jale | SIS e 1o oo yio Ao 5l i

&S Cewl oy o Aoy ool SIS SeSs glaasly 5l ao)s OF sgux )0 (o ) 51,000 Logas )0
S5 5l o )0 YV sgas duslite slie 1o .l (Ao po YA) jiaS il jole ,5,5 09,5 o sl -l
st sale G L Sl s 5 055 s rpnte A 5| 2 g slnioly 5 2l ol
510 (oyoYV) > lee

>
o

VPV plals o Yaolads o ooyl Jlo

O A5 )2 2l i S L sl

Gl Lo,



Ol 8 3 ol et IS L dlie

(5“"‘"" L’o)

>
<

VPVl o Faoles o gaspl

22k e obo LI 5l il (o3 V) j2les ool 5318 09,5 50 oS i b Sl & 59590 50
ale LSS 05,5 3 i 2l 03l SIS 05,5 10 eIl &5 A drgi ylE 1S 5 ansl (0o V)
3o (W Caxsg) ozl Gale (S5 L colw 1,5 (o duslie o .ol jiin 5 2 lpe u
OB L analio ;o 12 lee 03l 51 S el 2 len sale OIS 51 S0 ;2 s o3l G S)S 09,8

lod)S Sl ) (g S azly Sk g iy coSllo £ 5 2 e 2l

OSumno (5L Fg b CigSw (sloj e 09,55 30 yolo g ool ()5 Cariog . £ Jguz

Loy 3k Casdlo 5ol
o | e P el P
ARREN BV 208 B V22 (K VA IR ¥\ YA TOANY 720 2 USRS
ARREN BVA T RN 22 X U VAR AGRLS 15 0\ AN Jlo & 51 i CosSas
INee | IOVAY | ZSANY | e Y 55 AR 12V FA Il 851 2 isSas
ARREN B2 3 GO VA AN VAR 7¥0 OA 1% FY ARLs ool SIS
ARREN BRZS 3 S VA ' RO VAR T¥F YV 100 V¥ ARFA Lo 8 51 ey oS
ARREN N2 L B AV 7SN VARS: AN -5 AYEY: 109 ¥ Lo 0 31 208 cisSas
ARREN BVA U V7S R IR ARYS TOOAE | T Ne 5o

VVA0 (g 10,008 bl 5 1 @ad0

prE

UL 5 a5 el F18 L

Yy
[P ’l
~ L
N T

OIS ey el 3 ELS 574 00l (MELS (S5 3 2595 . F S



e @ ol le st 5 ohrlee 095 glr oole OIS (S S (S92 5, Joe (Sm i 0l
o Feosl i ez aS el ao 0 £/ F L ol S St e g 0o )0 AP/ Y g o) 0 OY/F L
.(Waddel, 2006) el Jou8 b8 (ol

ol olon 35 sm ol 2l it o5l LIS 5 2lan ool LSS (S sl Jao gl laz s
990,105 g loline glas (15055 g )by Ciald 5 (e losx | copialy Jole 5o (alxs Couxiog) )5 09,5 90
tlosls HLis Ty g lobline glis (cogos (slad CouinSh 5 (g tem 9 S)b) Coniog ! oo Jole g0
by gy Aty 5 478 ooty (il S o0 €XP ki) s AlarSlo bS5 ol 5
Cui et al.,) ol o0 o)Ll ;2 loo 1t ool 5,5 anslie 1o ;2 loe ool (] 515 oS Jome coglis
(2014; Cui, Hooimeijer et al., 2015; Du, 2017; Fu & Gabriel, 2012; Liu & Shen, 2014a, 2014b
O 3 g8 ey Do (pizred el (252 O pgots Jale 90 50 o BOST nl 0l o5 e 5o s
ool IS sgaz (e a5 Cunl 00ld (LA e it 9 S Dglite 12 len 2 9 2 les (glaog)S
SIS 05,5 iee o o 2o o 00l IS bt 45 JLuo bl i gin sl 2o
s axlge b Sl )5 (gl Ll L 2 lhe b az g 2 leo 4z 00l

613555 a8 I 50 8,105 (Seuns sl s g loline o3 (W15 caSTlon yuiite (il g oguas 40
ST &y3b cplp liize (Cui, Geertman et al., 2015; Wang, 2010) cowl oo LSl aciun jo o
JA8,385 Jale (g e et il e ol lan s 5 0l 9 50 50 Slle Capning
Abramsson et al., 2002; Bolt & van Kempen, 2010;) ool ol >lowe e 5l llos (asis ol
oSl asls 0 a5 das o olis s b e el g e 3t sae g (Bonvalet et al., 1995
el a3y e 1 MelS 09,5 90 ()l ol

2l ool 13 awgs (aupeyie Ae 5l e slo ) colun b (S9Sun claasly ol il
2 lee e ool 15 51 s duoyo VY 0ga 50 (e VO (YL e b slaylesis b g oy YY
ool S5 09,5 L awolie o 12l ool S5 clayleils (Siue s Carog baio ) Lis a5 Canl
Caming Ll S 10 65 Capning el ol S8 1500 b 51 el (@5 Conningd 09, 10 S s
ol Sl Ll (g lobne Jow jo oS ()lu35 )8 olassn g (s o pod Jolls (lg3ls goliaidl- cloz>ln
FYLE 5 e capmrin A S (sliz b Al Sl il ol ) o s a L e

510 gyl 033,8

z
>

Gl Lo,

VPV plals o Yaolads o ooyl Jlo

Ol s 50 2l e S L aslie



>
pr

VPVl o Faoles o gaspl

s e 59 2 lan et SIS L anlie

(5“"‘"" L’o)

00lw (1,51 (Ko Sl Sguaw Sy Juo gulis .Y Jgu

Exp(B) Sig df Wald S.E. B o9
-,29) | - ¥AY ) - JEAY N/25 L S IETIR RO PP UCSS JENC
Vexy |,y ) AR < ,oNY LYY | SasS g ) el
oo Caring
A | e \ WoEEA | e WA | e s S
CAYY | e \ YV, 5N N VY | oeses gliad oS
Y VAL | e e \ VeV NFR | .oy CAYE | () ey oy
VOFe | e \ VA, A8 | -, evd - fY5 (1) 55,8 olass Cnning
Vede | e vA \ Y YYY Y|t () sl sl “eleizl
Jels golassl
. o el . 5o SdgSw oley S
Vv, 0F ,oAV ) Y, avs ,ov S0 T Al
‘/VA\ MV AR \ Y"/\c\f '/'YD —'/va (\)dblol..\_u
VAN | e e \ £Y - FY o YA (D gy celis 4l Caxiog
\/\\9 MV \ \\°/VTY'\” '/'Yc\ ‘/\\' (\)QLA.A}LM:MA..B
</ 0YV AR \ V+q,9AA s8N -+ 8% Constant

S QB (Sgn)S) Joe (S Ol 2 e 2 9 2 e 2le LS (Seae Sl 9550 5
o s AP /¥ 9000 B /8 L plyy i a Sl s iz lee 09)5 50599 51 plaSym (gl pale LSS
(Waddel, 2006) cewl JguB bl g auo,0 Fo 5l mipaS canlasy o e, F L ol Jaw IS

Cadoh) sl Jole 2lpo e ol 1SS g > loe ;ole L5 09,5 90 oyl (Al Cuxogn o3 (0
5 Sk Jole Loas g wilas jlolies OS] (gogas (slad CoudaS) g (S5 ¢ ) Sl i geloiz]
5,2 o polo 1,5 ol (alme Curiogh assyo 0,05 glaka>dle LB ,;E&wl)lotu (g Jo
Sloed sy oo a4 00l )5 3)90 p3 lie 4Bl az g3 b g w3l (F9lis ;2o 1 pale LSS
2210 0929 alome Sl )3 (2 lee g G2l

(CogSaw Jlw Vo 5l iaon g (6w Jlo Vo 5l 1S 09,5 90 ds (e 10 CogSiw (ylo) kel o
Solo )1,5,15 09,5 5l ieS auo)o YY 050 > lhe ole SIS cla)lgsls ).,G,Y?Jo gz (il LA s
Gl)JASw‘ ‘5)“_?)).) osjfsm.c)}Le,a).QLojfjls osﬁdfw‘ ov\wmw)o ol )}LQ,QJ.O.C
Le,u9doo)§‘5;o)b09>d.jy&md¢osjfu..!‘)lMwﬁw‘)‘wsw‘ouiuj@w)%d)w
wiitwd  Slolis BB jole ;2o 09,5 laicds ol atils |y Ls g iodS” 1o cigSw dolol (Sl a7 24,5
Curig aS Gglqd 31 .(Cui, Geertman et al., 2015; Mulder et al., 2015; Wang & Otsuki, 2015)
)JbLo O‘;Uobﬁ)o O‘ﬁ? UL...»).:JW))W S oy (p)) judila (g ) L)l93L>'- 6\>L»a.»3|—k5cLo..:>|
il 9 48L ol b golhas ()l o0 I a0 (LS 1) 2 Lo 1o pale S 51yl 90y s VYO 2 ae
a2 oo JuSis  oiols Dleasdlé 18 Clel ) > loe pole (| TS a5 <3 ) aset ol igs
ool . 35)ls g lobae W ;o loe 1t g 2 lee 0ol (1,515 09,5 Lo yo (Al Cuniog) sl uiie
oL 09,5 5l yiis ao 0 VF 2l yole 1,515 09,5 Lawgs pitden ((yless b o) b ails e
SIS dawgs yition (Lo g colbued b SeSus (slaasly ool (wils oS Jb o cwl ;2 lpo 8 pale
el 2 s i 50le QLSS Sl S ao) s Ve 2l pale



2l ol QLS Sl i oo Ve 2 lee pale 551 09 )5 50 (S9Sine laualy cuSIle cpng
ol 5| 65505 5SSl ¢ 5 sy 5 i o oy o2 g o5 035 o o sl o
o 8S Cel JB ) 093 lase oo 4y lF5L OSel 2 len pale 09,5 (gl gl iy -oidly axils
ORI N FEE S TENCHPIC SICHRL 5 INCHNRNPS PORRY RN I SCPUR 4 U0 W RSN RUIRSC FRNAR. SO0
(s pae &g )0 S oo & p2lge o SIS 4 i (S (sl sele LSS &S el 51 s
Oz b o o Ll ol cuils aiales 1) 0l 5l & loe oSal s (S5 slocus?
Al e S b &2l aalsl 4 raa (gl |y (5Sms sloatisn g Slid S5 ol goate ¥
2l 2 2l QIS L aalio 10 2 e yale QIS ol coSIle £ 5 090 VL o ol (ol b
5 o il b a8 witen a8l dlaasallE 6 a5 cesls 2l ale 5151 ise ciSL 1,
oS ams o L Joe gl Liwl) creed 0 .000,5 o3b loue 08 40 095 slaceulys a4 olsws pac
oS 5 sy s St 5 sl 5205 2 e sl SIS Ll 3 05,5 (s e S0ls
Cui,) ol o slolids ogSae B3| cnl a3 e gl Joe gl )3 (Js 3l (g lobine Lls | wls
2l pole |5 cams,o (Geertman et al., 2015; Mulder et al., 2015; Wang & Otsuki, 2015
5 228l b o 4SSl by )15 5SS 5 figorid Sy (slasoly 55 35S & g2k bles

5513 1y T s 0 Sl \Sel ki g Lo |y baalyib el &8 L5 ) (e o

22 55 09,5 10 Swmn Sl Sgum Sy Joo guls A Jgu

Exp(B) | Sig df Wald S.E. B g5
\/0\0 ./Aﬁ? \ ./YAY 0/“(. 0/¢\0 GCLND‘&M‘
Voof | AEY \ ot ||y 55 g 55 el
oo Caziog
CAAY |- YoA \ 75 23 IRURET W EEPUPRV Jtis o 553
V00 | A \ VAR | e, |y ooyes sliab coiS
YNOY | oyeee \ YAS VY | o, o¥0 | - vev (V) sy
. e
AT IR & \ CAVY | oemA | oo ra (1) 55,8 ol ol
VYNE | e \ VA fva | oo eve | har (1) axly oSl obasl-
B
CVE | e \ YYNRY |t | oo Y08 | () ale s cagSs ol o
\/\f" ’/”\” \ A/q‘f ‘/’0’ ’/\f,\ (\)db‘&l;&u
’/A’\“ MV \ YV/P’\ ‘/’f? —‘/YY‘ (\)L“)")H?LM—A 44[9%05
VAR | ey \ Ve oeq | by | v () gLzl cenn
At ARAl \ 1,0vY AT I A4 Constant

Cewl ol oals UwJLAJ () J&w IS Mﬂ)" .Lu‘g) U")"W

D

Gl Lo,

VPV plals o Yaolads o ooyl Jlo

OS5 2 e 18 ST L vl



D
—

\F-Y uLw-‘b e Y9 a)Lo..i'; o w_me).;bJu

Ol 8 3 ol et IS L dlie

6“"‘"" L’o)

B e

2o plo ol 5,8
| Aot 2l ol,5,8

Al a3k of518

= P plend ol oS8

i
-~

i
>

-

G295 Juko 50 oy bl Lslgy (4 oo -0 S

L olyes s oo o)Ll alliie doniie jo a5 jobo ylad el (pSuns 3L yo a,lgils %MB)J)'K){;SEJ‘Q‘}C
AT b ol ln L ade 5l ams siz 10 o5 S azlgae olinag, 9 (6 b Dylitelhe 53 b o2 e
5 e Ll S ololis caz j0 ol IS lgieas 05,8 oams o> les p oS ol pls .ol sog
3 2 ke O 09,5 93 cl Slo (LAS gl (slaaly &S oS len LS Ljgo ()l ed Dglie
Ale aSG L plecalls g laasglas Sue Sl

cg:d).g 6)L>Lw ).u;l.: I-\.A.ASQSA g_:l:r.u‘ wssu 6‘)" ).‘>Le,o ubf)lfa\f Ls‘:\.L’?w @)L..c a ‘wgs.u J-"“’
uljf)lf osjfsb),b)d ASM\)LSA uLA.AA-’ u.u.bs).) GLQMLJ ROWIRNY .\.&7‘9} L@rj .]a.ws.’ GW Sloas MSL’)\)
2,05 3529 )l g (Sl 4 b Sl 5 00,2l aloe g CigSw Lanme (i (9l jole 5 00l
u‘}»&du LQ,JQM esﬁgdeuwufuspL@oduosﬁu&Lo Lbdlmubw|)s>u.er»hwo=\m)o
5 S (6,55 ooy ,S cogSiuw Joee Sl o (6 135,50 Jule & pxloe Sl 4 (Ve (1,00
WS (o0 (S5 sl Dme 15 (6,27 e e 4z 5 2 lee az (SIS (slwey)S

Aoy o a5 45 (Cui, 2020; Cui eral., 2021; Du, 2017; Liu & Shen, 2017) 50 Jiagh anios :las
GLOLC &_J)>Le,05 Cw| Lmosjfozﬂ LSMI)Q G]a.w cci.w.o s_:l?o..:l o FIES MMSM)Q)J%W oS
s e Joee ol jo 6 5 slaleils golaidl- claix| S i, )0 S50
em;\)ﬁsﬂro Cgi> Lgl.Cbc\.l.?m ERUNS JMQGA ULW.; 6;)L§US"‘"‘° PP ) GRJ)L: Olallas
oS olaalze ;o el delis Jds 4 eols S5 glaog,S .l oogs o)) o yo Ll glpdy 18
b ogi oo comw el ol CudS mlaw alis a5 w)ls CogSiw W gt lawgie Coriog 3 Sl
o oolw U')f)Lf 6')‘3 uS.w.a OLgo).':

RS (o0 (S teS (gl g pen S8 b (plaaly 50 12 lee (glrog S 8 Cend g Lo pelans 390 5
2 2o LB (ke @ a1y (i 3l (S5Sian wxly DLl o &y lee oS oo S 4 ol



At 5 o 58 0ol SIS (gl il Cunig slaasli LS )0 ale oty a3 li oS Sl
5 7S Glopy b (SoSue glanaly SLesl s 4 12 les oole (5 (895w Cuniog oS 390 0
D58 03 yuro 5l Sgpe Sl aS 3l 5158 eoliols Lyl 3 5o ¢ 550 SUGI b s jo ¢ pitiin Corex
oS sy oo S5 &« Blybl Labiwg) 9 ojoes ao (15 o 51 oS @2 les W39 028)5 515 )0 b ol
0l 9 ) Vb & el (Ses 0l 5l el aly (b (gloals ol 51 9% sl Lol ol

03,5 S oo Zula (y9l g (g LaBl (bl g Layes as |y 995 om0y (105 0 &S (aul s po
S el g (o (Sei b cilos S IS 8 ples 4 )92S S00 (Lo 51 & (g2l ale LSS
oS yole OIS cnl oS oo (b 1y 500 (g9, YL (i S)lee g el pole o e (Jid laces b
9995 Sl 5 590 2 s 00l (LSS ENS g als & (95l Sl azmtyo 5 dn Jle g5
O calply S oo oy CSdle 0 Sy s 12 leen 1o 09,5 51 S )l |y Sne S
Jelod YL eIl 2 5 kool cows (b (gl 4 wlanudles o o)l polas Ly s o (5 2 les Lo
Crodd g taS (6l ) b (SgSme a5 )3 CigSiw Ceagd & ST i c0)l0 993 (Sns slaan s LalS w
L (Jy a8 Bl Soml CodSt lals wimd oo gz 5 2l sole QIS 080 VL oless Lo
w3 Aal33 ) o5 50 (5955 el (il uSdle (g9 s

sleceop arg L) S oo glaaly 5l (08, YU (Gl jale (L5 a5 ctigs ol oo ey
L oo 2l 5 EL ool (LSS (5 a8 oo slml 955 (sl o oo 8 (Li)Las] o 02305 oS
i oo gnles sladels p aie b Liisgs

1. Events or Transitions

2. Duration

3. Trajectories

it e 315970 L ylesl < Jlpssd 5 gl 50 5 a0 e 43 5o | Langllis i, S Jlgol a, ks ¥

ol el wiplgs 1) s Sl eyt Sme S5 5 Lol ¢ golatsl (olo wiapes 31 €516 dmais o &5

Saenbly oas Sl g oolanal g pye pulas Slegoge jIE 1B (S lgol 4 ka5l o S9 b oo cge o9zl

ylely

393 Sz 5 s Gl L)l (Il (QLls oo Slegoge 5l (S aslo b of bLs) g oS el 4yl o .0

OSeme D3l gl 4 4z 0 5 Wb oe RalS Lo jlgls Sl glaan 5 g 3> dalgils welys rals L el

5525 8 s, ol 13 (S ol slnCygains Eyioga o5 25k o S oz | il o

E3o3e b bye sl tagsy o s 6555 Cozlz 5o olyiee ) ol s (Soalnm slaned Gl (slaolKgSis

)l el 10 I3 (Sl (o it S Sl )0 Lzl 3 51 (6 Sl jslaie ar gzt o 0 b,
a2l AR5 (3 o 5o |y e 15 15 e g 5 Sl o s Sl g5 e yole S 5 s

/6)|).?)15 \.\J}u ﬁ,.,lal)l.; uuL..:' » U')’" )o 6)-9(“’ —LI.M:j) u_:).>l.@(o L‘;?‘i” o)b)o Ls_.w.:-\.:bl.: (\\‘l%\) &_ia.bjs LQLM))| -
YA-Y ()Y g acds allae) (g ot i Uianels Aadllas ol Kony 8o sl

A}‘j us.w.a s.JL‘>w| )$)|9$l.‘5 ‘;)Js)al (\f’ ‘) JLQ)S ‘QSWB s).»Sh_,’_LC Aoébéé 4Lu.’5j 4‘5),55\.4 «Lfa) ‘6M| -

D
—

VPV plals o Yaolads o ooyl Jlo

O A5 )2 2l i S L sl

Gl Lo,



o
=

VPVl o Faoles o gaspl

OlR5 e 55 2 58 LS L anglie

‘S.x.ul L’o)

D)l OV YAYF) panmo (g Sl 5 ¢ gen (g oo (e (Olend) (e co3lypualpl ool s ¢ (S
(35) YF (bl i A\ DMSP/OLS wley i gl 5 sslial b yoles ol 5 siwdines by »
YV-YY

T 220 1] g e OUed 83 03033y (S0 (VW) Lo yule ¢ Bolo

sla Sy alaly » (Lo g lpl o pab Slb o lo VAN Lojares (oadla (2o g (olie opligs (g Sune
AB-5V O A ) odiisopnnz cyamil 8l o Sns gl g g3l Cons oo

S Gg) Sy ang § 0y S\l -oolel (64 BbLe 5o Sms Lol 3yl (VYAY) jhaz (5,068
B A CARRICQRELVA RGP W=

b lis 15 e 0By 0955 gl s s S s g el SO FAF) 6 jgdas LSS 5 ST e conly L8
AYAYNY (YY) £ (g0 )S (gbas) allas) o)l (69,20 eobadl dliae .l 6,5

199 o BB S g Gashs sagas (g ke s VYY) ol Lol 550
https://ssis.sci.org.ir/%D8%B3%D8%B1%D8%B4%D9%85%D8%A7%D8%B1%D-
B%8C1335 %D9%85%D8%B1%DA%A9%D8%B2%DB%SC.

19 o BB S g Gass sagas (g ke s VYFD) Lol Lol 555
https://ssis.sci.org.ir/%D8%B3%D8%B1%D8%B4%D9%85%D8%A7%D8%B1%D-
B%8C-1345.

13 o BB S g Gass sagas (g ke s (VYOD) ol Lol 55
https://ssis.sci.org.ir/%D8%B3%D8%B1%D8%B4%D9%85%D8%A7
%D8%B1%DB%8C-%D9%86%D9%81%D9%88%D8%B3-%D9%88-
%D9%85%D8%B3%DA%A9%D9%86-%D8%B3%D8%A7%D9%84-1355-
%D9%85%D8%B1%DA%A9%D8%B2%DB%SC.

3 o BB S g Guss sagas (g ke @l (VYED) Ll Lol 55
https://www.amar.org.ir/portals/0/census/1365/abadi/abadi65-jeld001.pdf.

D3 ot BB S g Gushs sagas (g ke @l VYV ol Lol 55
https://ssis.sci.org.ir/%D8%B3%D8%B1%D8%B4%D9%85%D8%A7
%D8%B1%DB%8C-%D9%86%D9%81%D9%88%D8%B3-%D9%88-
%D9%85%D8%B3%DA%A9%D9%86-%D8%B3%D8%AT7%D9I%84-
1375-%D8%A7%D8%B3%D8%AA%DS%AT%DI %86 -
%D8%AA%D9%87%D8%B1%D8%A7%D9%86.

13 e BB S g Gusis sagas (g ke s VWAD) oll JLel 55
https://www.amar.org.ir/Portals/0/census/1385/results/all/23.xls.

99 (o yiesd BB L pSns 5 oo (oag0s (65l gl (VYAD) ol Lol 550
https://www.amar.org.ir/Portals/0/census/1395/results/abadi/CN95 HouseholdPopula-
tionVillage 23 r.xlsx.

L) olel 50 yolas 0)90 (iniyeds ads) b basipe Jolge g ool ol (o681 (ko ((VYAY) hlacs g0l e
FYV=50 d¥) F (g2 o200 (L) 3 S\m gy ((shnno g (slammgs slo e lh 05T

o) ke cyrazmiy Ve s gaze ol )z lae 5 ciiieds SYsms & 2SS LV FAA) fypem o oaléy
RS2 S NIRRT B Cr-Ne

olySime SLLE 1oes - 6yl ol gy VYAV il (ol

- Abramsson, M., Borgegard, L. E., & Fransson, U. (2002). Housing careers: Immigrants in local
Swedish housing markets. Housing Studies, 17 (3), 445-464.

- Abreu, M., Faggian, A., & McCann, P. (2015). Migration and inter-industry mobility of UK
graduates. Journal of Economic Geography, 15 (2),353-385.



Allison, P. D. (1984). Event history analysis. Regression for longitudinal event data(46). Sage
publication.

Bolt, G., & Van Kempen, R. (2002). Moving up or moving down? Housing careers of Turks and
Moroccans in Utrecht, the Netherlands. Housing Studies, 17 (3),401-422.

Bolt, G., & van Kempen, R. (2010). Ethnic segregation and residential mobility: Relocations of
minority ethnic groups in the Netherlands. Journal of Ethnic and Migration Studies, 36 (2), 333-354.

Bonvalet, C., Carpenter, J., & White, P. (1995). The Residential Mobility of Ethnic Minorities: A
Longitudinal Analysis. Urban Studies, 32 (1), 87-103.

Champion, T., Coombes, M., & Gordon, 1. (2014). How Far do England’s Second-Order Cities
Emulate London as Human-Capital “Escalators”? Population, Space and Place, 20 (5),421-433.

Clapham, D. (2002). Housing pathways : A post modern analytical framework. Housing, Theory and
Society, 19 (2),57-68.

Clapham, D. F., Clark, W.A. V., & Gibb, K. (2012). The SAGE handbook of housing studies. In the
SAGE Handbook of Housing Studies. Amesterdam : Sage publication.

Clark, W. A. V., & Huang, Y. (2003). The life course and residential mobility in British housing
markets. Environment and PlanningA, 35 (2),323-339.

Clark, W. A., Deurloo, M. C., & Dieleman, F. M. (1994). Tenure changes in the context of micro-
level family and macro-level economic shifts. Urban Studies, 31 (1), 137-154.

Coulter, R. (2018). Parental background and housing outcomes in young adulthood. Housing Studies,
33(2),201-223.

Cui, C. (2020). Housing career disparities in urban China: A comparison between skilled migrants
and locals in Nanjing. Urban Studies, 57 (3), 546-562.

Cui, C., Geertman, S., & Hooimeijer, P. (2014). The intra-urban distribution of skilled migrants:
Case studies of Shanghai and Nanjing. Habitat International, 44, 1-10.

Cui, C., Geertman, S., & Hooimeijer, P. (2015). Residential mobility of skilled migrants in Nanjing,
China. Environment and Planning A, 47 (3), 625-642.

Cui, C., Geertman, S., & Hooimeijer, P. (2016). Access to Homeownership in Urban China: A
Comparison between Skilled Migrants and Skilled Locals in Nanjing. Cities, 50, 188-196.

Cui, C., Hooimeijer, P., Geertman, S., & Pu, Y. (2015). Residential Distribution of the Emergent
Class of Skilled Migrants in Nanjing. Housing Studies, 30 (8), 1235-1256.

Cui, J., Cui, C.,Ronald, R., Yu, S., & Mu, X. (2021). The dynamics of gender in the intergenerational
transmission of homeownership : A case study of young couples in Shanghai. Population, Space and
Place, 27 (6), 1-13

Dieleman, F. M. (2001). Modelling residential mobility; a review of recent trends in research. Journal
of Housing and the Built Environment, 16 (3-4), 249-265.

Druta, O., Limpens, A, Pinkster, F. M., & Ronald, R. (2019). Early adulthood housing transitions in
Amsterdam : Understanding dependence and independence between generations. Population, Space
and Place, 25 (2). 1-14.

Du, H. (2017). Place Attachment and Belonging among Educated Young Migrants and Returnees:
The Case of Chaohu, China. Population, Space and Place, 23 (1), e1967.

Elder, G. H., Johnson, M. K., & Crosnoe, R. (2003). The emergence and development of life course
theory. (Eds.), Handbook of the life course (3-19). Boston, MA : Springer.

oD
3

VPV plals o Yaolads o ooyl Jlo

O A5 )2 2l i S L sl

Gl Lo,



Ol 8 3 ol et IS L dlie

(5“"‘"" L’o)

o
14

VPVl o Faoles o gaspl

Fan, C. C. (2002). The elite, the natives, and the outsiders : Migration and labor market segmentation
in urban China. Annals of the Association of American Geographers, 92 (1), 103-124.

Fawecett,J. T.(1985). Migration psychology : New behavioral models. Population and Environment, 8
(1), 5-14.

Feijten, P., & Mulder, C. H. (2002). The timing of household events and housing events in the
Netherlands : A longitudinal perspective. Housing Studies, 17 (5), 773-792.

Feijten, P., & Mulder, C. H. (2005). Life-course experience and housing quality. Housing Studies,
20 (4),571-587.

Findlay,A ., Mason, C., Harrison, R ., Houston, D., & McCollum, D. (2008) . Getting off the escalator?
A study of Scots out-migration from a global city region. Environment and Planning A, 40 (9), 2169-
2185.

Florida, R., Mellander, C., & Qian, H. (2012). China’s development disconnect. Environment and
Planning A, 44 (3), 628-648.

Foye, C., Clapham, D., & Gabrieli, T. (2018). Home-ownership as a social norm and positional good :
Subjective wellbeing evidence from panel data. Urban Studies, 55 (6), 1290-1312.

Fratesi, U. (2014). Editorial : The Mobility of High-Skilled Workers - Causes and Consequences.
Regional Studies, 48 (10), 1587-1591.

Friedman, J. (1981).A conditional logit model of the role of local public services in residential choice.
Urban Studies, 18 (3), 347-358.

Fu, Y., & Gabriel, S. A. (2012). Labor migration, human capital agglomeration and regional
development in China. Regional Science and Urban Economics, 42 (3),473-484.

Galster, G., & Wessel, T. (2019). Reproduction of social inequality through housing: A three-
generational study from Norway. Social Science Research, 78, 119-136.

Ham, M. van. (2002). Job access, workplace mobility, and occupational achievement. Doctoral
dissertation, University Utrecht.

Hamnett, C., & Butler, T. (2010). The changing ethnic structure of housing tenures in London, 1991~
2001. Urban Studies, 47 (1), 55-74.

Huang, Y. (2004). The road to homeownership : A longitudinal analysis of tenure transition in urban
China (1949-94). International Journal of Urban and Regional Research, 28 (4), 774-795.

Koser, K., & Salt, J. (1997). The geography of highly skilled international migration. International
Journal of Population Geography, 3 (4),285-303.

Li, S. M. (2004). Life course and residential mobility in Beijing, China. Environment and Planning
A,36(1),2743.

Li, S. M., & Mao, S. (2017). Exploring residential mobility in Chinese cities : An empirical analysis
of Guangzhou. Urban Studies, 54 (16),3718-3737.

Li, S. M., Wang, D., & Law, F. Y. T. (2005). Residential mobility in a changing housing system:
Guangzhou, China, 1980-2001. Urban Geography, 26 (7), 627-639.

Liu,Y, He, S., & Wu, F. (2012). Housing Differentiation Under Market Transition in Nanjing, China.
Professional Geographer, 64 (4), 554.571.

Liu, Ye, & Shen, J. (2014a). Jobs or Amenities? Location choices of interprovincial skilled migrants
in China, 2000-2005. Population, Space and Place, 20 (7), 592-605.

Liu, Ye, & Shen, J. (2014b). Spatial patterns and determinants of skilled internal migration in China,



2000-2005. Papers in Regional Science, 93 (4), 749-771

Liu, Ye, & Shen, J. (2017). Modelling Skilled and Less-Skilled Interregional Migrations in China,
2000-2005. Population, Space and Place, 23 (4), 23-40.

Logan, J.R., Fang, Y., & Zhang, Z. (2009). Access to housing in Urban China. International Journal
of Urban and Regional Research, 33 (4),914.935.

Marois, G., Lord, S., & Morency, C. (2019). A mixed logit model analysis of residential choices of
the young-elderly in the Montreal metropolitan area. Journal of Housing Economics, 44, 141-149.

Mulder, C. H. (2007). The family context and residential choice: A challenge for new research.
Population, Space and Place, 13 (4),265-278.

Mulder, C. H., Hooimeijer, P. (1999). Residential Relocations in the Life Course. In: van Wissen,
L.J.G., Dykstra, P. A. (Eds) Population Issues. The Plenum Series on Demographic Methods and
Population Analysis. Dordrecht: Springer.

Mulder, C. H., & Smits, A. (2013). Inter-generational ties, financial transfers and home-ownership
support. Journal of Housing and the Built Environment, 28 (1), 95-112.

Mulder, C. H., & Wagner, M. (1998). First-time home-ownership in the family life course: A West
German-Dutch comparison. Urban Studies, 35 (4), 687-713.

Mulder, C. H., Dewilde, C., van Duijn, M., & Smits, A. (2015). The Association Between Parents’
and Adult Children’s Homeownership : A Comparative Analysis. European Journal of Population, 31

(5),495-527.

zliekren, A. S., & Van Kempen, R. (2002). Housing careers of minority ethnic groups : Experiences,
explanations and prospects. Housing Studies, 17 (3), 365-379.

Qian, H. (2010). Talent, creativity and regional economic performance : The case of China. Annals of
Regional Science, 45 (1), 133-156.

Rossi, P. H. (1955). Why families move. A study in the social psychology of urban residential
mobility. Glencoe: Free Press.

Shen, J., & Liu, Y. (2016). Skilled and less-skilled interregional migration in China: A comparative
analysis of spatial patterns and the decision to migrate in 2000-2005. Habitat International, 57, 1-10.

Sun, M., & Cindy Fan, C. (2011). China’s permanent and temporary migrants: Differentials and
changes, 1990-2000. Professional Geographer, 63 (1),92-112.

Tang,A.Z.R.,Rowe, F., Corcoran, J., & Sigler, T. (2014). Where are the overseas graduates staying
on? Overseas graduate migration and rural attachment in Australia. Applied Geography, 53, 66-76.

Tu, G.,Abildtrup, J., Garcia, S. (2016). Preferences for urban green spaces and peri-urban forests : an
analysis of stated residential choices. Landsc. Urban Plan, 148, 120-131.

Turner,J. C. (1968). Housing Priorities, Settlement Patterns, and Urban Development in Modernizing
Countries. Journal of the American Planning Association, 34 (6), 354-363.

Van der Vlist, A. J., Gorter, C., Nijkamp, P., & Rietveld, P. (2002). Residential mobility and local
housing-market differences. Environment and PlanningA, 34 (7), 1147-1164.

Wang, C. (2010). Study on social integration of new generation migrant workers in cities. In
Population Research, 34 (2),419-425.

Wang, Y., & Otsuki, T. (2015). Do institutional factors influence housing decision of young
generation in urban China: Based on a study on determinants of residential choice in Beijing. Habitat
International, 49, 508-515.

o
o

VPV plals o Yaolads o ooyl Jlo

O A5 )2 2l i S L sl

Gl Lo,



OlR5 e 55 2 58 LS L anglie

‘Sa.ul L’o)

o
<

VPVl o Faoles o gaspl

Wu, F. (2004). Intraurban residential relocation in Shanghai: Modes and stratification. Environment
and PlanningA, 36 (1), 7-25.

Wu, F., & Li, Z.(2005). Sociospatial differentiation : Processes and spaces in subdistricts of shanghai.
Urban Geography, 26 (2), 137-166.

Wu, W. (2006). Migrant intra-urban residential mobility in urban China. Housing Studies, 21 (5),
745-765.

Wu, W. (2008). Migrant settlement and spatial distribution in metropolitan Shanghai. Professional
Geographer, 60 (1), 101-120.

Wu, W., Zhang, W., & Dong, G. (2013). Determinant of residential location choice in a transitional
housing market: Evidence based on micro survey from Beijing. Habitat International, 39, 16-24.

URLI1 :https://www.amar.org.ir/Portals/0/PropertyAgent/461/Files/7339/Tedad_Mohajer_
Mabda_Maghsad_55-90 .xlsx.

URL2: https ://www.amar.org.ir/Portals/0/Files/ fulltext/ 1393 /n_taarif.pdf.

COPYRIGHTS
Copyright for this article is retained by the author(s), with publication rights granted to @ @

Journal of Architecture and Urban Planning. This is an open-access article distributed
under the terms and conditions of the Creative Commons Attribution License
(https:/ /creativecommons.org/licenses/by/4.0/).

Alio (ol @ gl 092

[RIPARE] oot 0o e sl s s olas i gl o sl s
C T O B 50 2 ke e GISBTL Al )3 2 les (IS S Sl ooy
AV-YY YOV ¢ gjlaygi g o)laro dol ale 4y,
DOI: 10.30480/AUP.2022.4176.1902
E URL: http://aup.journal.art.ac.ir/article_1095.html




=)

Summer 2023

e No0.39 -

Vol. 15

Received: 2 April, 2022 | Accepted: 25 June, 2022 | Published: 22 June, 2023

Journal of Architecture and Urban Planning, 15(39), 77-97
DOI: 10.30480/AUP.2022.4176.1902

Document Type: Research Paper

An Analysis of the Choice of Housing for Immigrant Workers Compared to
Non-Immigrant Workers in Tehran

Reza Asadi
Ph.D. in Urban Planning and Design, Faculty of Arts and Architecture, Islamic Azad University, Central Tehran Branch,
Tehran, Iran

Atoosa Modiri
Assistant Professor, Department of Urban Planning and Design, Faculty of Arts and Architecture, Islamic Azad University,
Central Tehran Branch, Tehran, Iran
(Corresponding author)

Farhad Hosseinali
Department of Surveying Engineering, Faculty of Civil Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran

Ali-Akbar Gholi Zade
Associate Professor, Department of Economic, Faculty of Economics and Social Science, Boo—Ali University, Hamedan, Iran

Abstract

According to the theory of life cycles, the choice of housing and subsequent movement of people are influenced by several
factors including the social and economic status of households. Migration is one of the conditions that are important in the
selection of housing in the subset of social and economic status as a difference between resident and migrant occupational
groups and the difference between the first and second generation of immigrants. Tehran, as the capital, has been involved with
the issue of immigration for many years. The analysis of migration statistics from the 1950s to the 2010s shows that in recent
decades, unlike in the 1950-1960s, the dominant pattern of migration in Tehran has changed from the rural —urban pattern to the
city —city. Therefore, it seems that the recent group of immigrants who migrated from small cities have detectable differences in
their skills and education level compared to the first group of immigrants who migrate from rural areas. Therefore, the subject
of the research is to identify the differences in the choice of housing in the occupational group of workers between migrants and
residents in Tehran. Following the research goals, we separate workers into two subgroups; skilled and not-skilled workers,
simultaneously they have been divided into two groups of migrant and non-migrant. Based on this, the main question is set as
follows: Is migration an influencing factor in the choice of housing for labor groups in Tehran? In other words, is immigration
more effective in the choice of housing for labor groups or they're belonging to the considered occupational group? The pattern
of housing selection is defined as a logit regression function, and the research data is done as a secondary analysis of the
neighborhood quality monitoring plan in Tehran. The results show that migration is not an effective factor in the choice of the
neighborhood in worker groups. According to two indicators: the per capita built—up area and building age, migrant groups are
in a worse condition than non—migrant workers. The difference in the ownership index in the group of skilled migrant workers
shows a clear pattern of behavior that seems to be resorted to creating continuity of residence in the metropolis. In a situation
where the city of Tehran directs its population overflow to the surrounding satellite cities and villages, the group of skilled
migrant workers who have moved to Tehran with financial resources and the possibility of obtaining better job opportunities
in the metropolitan pass the other. Therefore, skilled immigrant workers whose migration continues and who have been able
to achieve job stability tend to reduce their housing costs with a higher ownership rate, even if it is at the cost of living in a
residential unit with smaller built—up and higher building age. Skilled migrant workers prefer to choose a lower-quality house,
but by changing the ownership pattern, they increase the chance of continuing to live in Tehran.

Keywords: Life cycle theory, migrant worker, skilled worker, multinominal logit regression, secondary analysis





