Estimation of Nonlinear Intergenerational Mobility
and Analysis of Influencing Factors from Perspective of

Income Inequality
CAI Zongwu *, WANG Weitong®, YUAN Jing®

(*Department of Economics, University of Kansas, Lawrence,KS 66045, USA
>School of Economics, Dongbei University of Finance and Economics, Dalian, Liaoning
116025, China
“Department of Statistics, Shandong Technology and Business University, Yantai,
Shandong 264005, China)

Summary: The principal contradiction in Chinese society has been defined as the contra-
diction between the people’s growing needs for a better life and unbalanced and inadequate
development since it was defined in 2017. Under the background of large income gap and
high income inequality, how to improve the income level of low-income group and expand
the middle-income group is worthy of attention for both academic research and policy mak-
ing. If a society has a high level of intergenerational income mobility (IGIM), it means
that different income groups in the society face equal opportunities, even though the Gini
coefficient remains high over time and the level of income inequality in the society decreases.
IGIM reflects the fairness of opportunity and provides a dynamic perspective for the study of
income distribution. Of great practical significance is to study IGIM under the background
of persistent large income gap in China.

In recent years, with the development of micro-survey, the issue of IGIM in China has
become a hot topic, the current literatures study the status quo, trend and influencing factors
of IGIM in China from multiple perspectives using different methods. However, there are
some limitations in the existing literature, such as the limitation of the linear estimation
method and the limitation of the research on the influencing factors. To address these
limitations, this paper uses the CHIP data of the Chinese household income survey, adopts
the quantile regression gradient boosting tree model (GBRT), and carries out empirical
research on the nonlinear effects of macro-micro factors on intergenerational mobility from

the perspective of income inequality. Key finding are summarized as follows.

e A reduction in income inequality in China is associated with a significant increase in

intergenerational mobility, with the most pronounced improvement observed in regions
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experiencing the highest baseline inequality by 45.11%. The nonlinear quantile regres-
sion gradient boosting tree model fits better than the linear quantile regression model.
The nonlinear characteristics of people with annual incomes of CNY 30,00 to 150,000
are particularly significant. By using the intergenerational income percentile ranking
to explore the characteristic of intergenerational mobility, it is found that the linear
relationship is relatively weakened, but there is still a significant nonlinear relation-
ship. This indicates that the relationship between children’s and parental income is
nonlinear, and using linear methods to measure intergenerational mobility results in

model specification errors.

The overall intergenerational mobility in country is poor, with the intergenerational
income elasticity ranging from 0.1861 to 0.7026. The effect of parental income on
children’s income is significantly characterized by “strong at both ends and weak in
the middle”. The interaction effect of economic growth and wealth capital investment

exerts a significant effect.

The IGIM show income and regional heterogeneity. There are significant differences
in the income transmission process and the degree of nonlinearity between different
regions. In eastern regions, the children of wealthy families may have higher immobility
or a “wealth trap”, while in other regions of the country, children from poor have higher

immobility or a “poverty trap”.

The mobility from low-income parents to middle-high income children is strong. The
main factors influencing crossing of income classes are economic growth, wealth capital
investment, education, social networks, and industrial optimization. The main reason
for the decline in income class from high parents to lower-income children is poor
wealth capital investment, indicating that wealth capital investment is a double-edged
sword: it promotes upward mobility for low-income families but exacerbates downward

mobility for high-income families.

The main contributions of this paper are as follows. First, this paper adopts the idea

from Maasoumi et al. (2022) to consider a non-linear model based on Gini coefficient to

measure intergenerational mobility from the perspective of social equity. In this model,

income inequality and intergenerational mobility are unified, which provides a theoretical

basis for the future nonlinear measurement of intergenerational mobility. Second, this pa-

per takes into account both macro and micro factors, including economic growth, industrial

optimization and social welfare changes, the micro factors include human capital investment
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(education), social capital investment (social network) and wealth capital investment. Third,
the GBRT model is also the main innovation point of this paper. Finally, in terms of the
heterogeneity and mechanism of influence, this paper divides the population into middle-high
and low-income groups according to the income of the parents and offspring, and discusses
whether the relevant factors have the heterogeneity effect in the population with differ-
ent characteristics, the reasons of heterogeneity are explored, and for high-income families,
policies should regulate wealth capital investment to prevent intergenerational wealth stag-
nation. Most importantly, this paper explores the intergenerational mobility characteristics
of two groups: those with low-income parents but middle-to-high-income children, and with
high-income parents but middle-to-low-income children. It then puts forward more targeted
policy suggestions for different groups. This study provides new insights into nonlinear
mechanisms of intergenerational mobility in China, offering policy implications for reducing
income inequality.

Keywords: Income inequality; Intergenerational mobility; Quantile regression gradient
boosting tree; Partial dependence relationship.
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2018 AEHE (3B RECGH K TN 0.474, HAT 10% 19 HABIATTRGUN 5 EE B2 M 1980
TERY 26% S ETEE 2018 AEY 41.7%, FREIREE REH 20 g 90 FARLCkR—EE T
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SCHRE AT AT EE S, BATRIAFAELL R U R 15, BRI sh 58 S8 Hh A 5L
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JiE B RERIR TR EE 4 R ERSCARE] T REVIA I E A SIHIE I . 2802 E N
B FRAPRRSI R R R —, [l —RIE, B0 RS RARPRRSIEE S,
SIHTEE R R — N E SR RS REEINAE 25 ™ B 2 R EBUCAR] AN SR 2%
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AR AR LR T RN R R /N SRBIARARH, Ha R e
AT EBOE T2 R BUE ST, IR A SRR NE . RBA G {xi, yiti,, Hry
M AE L, AN, x; € RP MRS R, ARSI . 2558 %, fE T(0 <7 < 1)
ILRAL .,y RIS REGEN ¢-(x:) = F, N (7xi), HA1, Fy(ylx) B47E i, i BISAF
SATERE WA, RIS AEEARTY g, (x;) = 8% ATLLH R =CRA T B,

8. =arg r%inz pr(yi = B %), (6)
"=l
Hepr, B WAREAE, pr(u) = u(t — I(u < 0)) HHKREL

SHERIIEIEN], 2% Serfling (1980)%). S4h, Wit EAMEX P HLSSE RS & Bootstrap J51% 1] LA
fefit s(k) Bl EfF XA




3.2.2 FEEMESIHENAME IR A IEE

(6) 2 A2 A R AT VAR B SR S A e T b SCHR AR B Bl e Y R A A
B, (HRIEZ EARBE RS I dE A, LG ARZ 4 IR H 2R ) B
PESREETTI . G T Bt Wi 7 A8 b A B I, BTG 20 I AR A e 38 T3
URRPR S B R 2, R 2 R RO I 22, X6 PR 2 2 IR A M, BRI
BN 1B NFEL Ve S B I T RR R TR o PRI 25 VT AE SR ML 2825 = 7 15 O 4 R L
Fil. Zheng (2012)157) 1 Yuan (2015)%) $2 tH T 4008 RS BEAR THROSEL . 2RI 43 (or
BN S LR ST T AL & AR R B A A BB L R TR R, Ak
WS SRR | B A I 4 K ] VRS £ S A 80 43 A5 [ o e AR A
A, ¢ (x) RECERATERA I RIS x(EFERARION) 2[RI IEL M BR R Ak
3 K5 U1 R PR TR RS ) 2 EL AL B F -

B 1 BESECE (x, v, WEIAE (X)) SR 0, siE -l (i), 7 R
DB B yerny, HA vy < oo < ywy 2 {witie WIFSTT .
HB 2 T m=1,2,.,

(1) s

=I((yi — ¢ Y(x) = 0) — (1 —7), (7)

g=a"" " (x)

1 .
(2) LAGUBBEE U™ MR s iR x; P TRLE . ZREIMAEE o (x).
(3) BH ¢ () = ")+ V) - H e ISR

S8 3 WL 2, kit Mk, ¢ (xi) BRSBTS R Al 1
(8, 104 4(x:)o SV BENUER I, HHED 100 Y (7) BUEIEMERES § A2 iy T
M. R, (7) SUEZALA T BEAAREAS A R A it TR AR LM 40 (L SR A

3.2.3 fmIEKE

AR 75 b= B B IRASZ AN 32 B AACHBN N Z O R 2R B SE MU,
% Hastie 45 (2009)PY F1 Veltheond 45 (2023)16%, 5% i AH % ¢ & 1H (partial dependece)
TwHHAK ]l (partial dependence plots) SKf&7R AU ATISCARUAN IR . 55, A1
HEPAWBAFSAWNRAIR R RE, ZESEERIEE 8 EAMLE S, WA TR
2otk o B _E R PRIm BB DX A], O AT A I AR AB S AR R, BB J
AT HHAFTA AN R IR SRt R R . 5, A RE NN B 200 A2 He Al
A B NAAL, I R AR (R O RAB A I BN o 28 7 AR o (Het, ACHURON)
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E X; = (;IZ‘Z'J, ey L1, Tigy L 41y« - - ,xi7p)—r EPE@WH*H@E%%‘MUEE@%?%% %UB//% T E/\]E
SEFHRIBTHFHES] . 00 (VY IR AR TR o) 7R U B fi
LSS E

l _ .0
qrj(w E Gr(Tigy s Tijo1, Tij =T, S Tigals - Tip),

@mm@%ﬁﬂw$ﬁﬁhdm@,ﬁmﬁm@@%

4 SCUESR

4.1 HIRMLT XA
4.1.1 HIRECTE

ASCEHE R B E R RN . CHIP 8 2R A N2 H i T H EAORIRN fe 42
T S AR . & ST . RATAIRE R =30 AR, A& E T
BE AR WA BE BT ERER. ASCRYE H Ty CHIP />4 5
AR (2013 F1 2018 4F) RIS,

T AR s s, FR BRI EAR(E B AU A TEC N o FRATRA AT Y
FROT ARG AR ECX . P ERACE R T P EREACEA A S FRIECHE; 5
M F R H 2 Ve ERBCE A 2. FREEIAE G IR, LME S A B2
1E 30 B ZE AT BN B H5 AN (Haider T Solon, 2006P%; {47 ZEAT#E £, 20131),
It HACSEAFEI I 35 % Je 2 fi R R 2248 /N (Chetty 25, 20141%3; Mazumder, 2005059 ; 4%
i, 20161%)), R R T LR AE 25-34 Ji 2 HORARFEE N SRR 40-65
% H AR 7 s I IEA . 8 7 RIERRD AR AR AR B AE IS o A B AR L, B2 T
TIEEARI S 00, BRATHIBR & AT 1987 FEalFT 1961 FEA9MME. FERRL
AR 2D TR K 15 &, ARSI FEAS bR . S RATSE) 2271 4>
A BB I IAE o

Eﬁﬁ&aqulﬁ&ﬁ%ﬁ%$ AREZ FIBHEE . FiEL (DB SR ¢y () SR A R
B - (xi)|iy = 2|

02013 4FA1 2018 4F CHIP (AR AHIT . HMAS 22 —8, 2013 FZRIMRBAZER S, AR
SCAUAEA 2013 £EAT 2018 EPIAERY -
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4.1.2 T=iRHH
A. HEFETE—FRIAN

IRYBEC BIE S, FRATFE RIS . 4 T I IERB R NE , FROTRA TN
AR . A Chetty 45 (2014)™) WUHER T, BERA R SIE, &
SCE AR BMONAE [F1 8 1 TR SR B AL N 4 MIRE S e T HE . RIS KT 0 B9
A5 2h 5 s s R A FARRAAE RIS AR (L 1 20 5), Hrp 1 30R1%
NI 3% 48 RIS AN A ARG 20% . 5 iz NI %48 RIS AN
AR 20%0 X FUAZET 0 MR, ARBHFOEHII AN RIS 15
W75 ASCHE T SORRIBN R BRI TR, FFIPSCRRPRATF IR RN
TR RAENE A AN TR 2

B. HOBREE

(1) AN o IRABEEXTHE R, AR ACARMNE DR o [FIRER H AN A HE
AR R R E AR 5 o

(2) #LHERTSC AT, S MaARFRI AR B B R R 4G ZZ M A B T R 2 o ZZ MR 2R AL 4
GEC O DO 1w R AT, ORI RE S T ALIEHE. BETEW. v
APETE (HEAC ML) FIVE BRI BT o FRATTXT LA R =3 71 B

(3) &I . FAMBIRE DA GG, K XA &R SEERETICES, RIFRA]
i At XN S48 7 B I ECR AT Rz HB IX 258K .

(4) Flffifl . 2HEES (2018)1, RAMIX =771k GDP fE#4k GDP HifLL
R X AL -

(5) A SAEFI AT DA R I AL SRR B A /N TN ZE 1 (25524 (2019)02,
SAESE (2020)P0, A7flsE (2021)09), AT AT BERZ AR BRI B PEARAE « A SO AL SRR A
A E RS . CHIP A& FREMAFERR . & AT RERZ S A+’
B AMMERN 1, ENH 0.

(6) HERPRMB. A ALEZHERENF LB EREE NN TR ARG
Ho Restuccia fl Urrutia (2004)°7 547 THE (BHERIEERIAEHT) SRR
SOMA, BT R WAR R IE] AN R SR R — 2 1 B A AT LA ACBEX - Lo B 1R
B FV=AHSE (2012)19 (ST i A 2E R PRI N AL B P AR A TTmR . MERTE L)
B, HE B IR HE N REA, 4T FREFINEI, RS IUREE ., MRERZ
HE NN THETT, T2 IR E N A A _ e b—2 Xt S8 7 AT ALE
FRIBIARELE, Vs Z B FRE 1999 G228 1, o s S e i 48 A= 15 iR
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ABE] 42%, HATIRE K SR CLINR B KRS E R AL ERshE 16,
I, 2% Restuccia fil Urrutia (2004)P7 fg4b3E 753k, ASOBARRS TRZHERE (RH
BB SmFEAE X)) 704, 1 RERLE AR LL B2, FAREE KA
TRESGEBACEE () , 2 R AAR UL 22, FAREEKCHET AR (<), 34K
TR AR KA L, B—AR, M PAEEIAR LA E, 4 AR — AR L
AR, MARETTIAARRILAT , 5 ARFERQEIET AR AR B ARL K LA
F. 6 ARG AE B AL 7 R A2 D th AR AR LR 7K

(7) #2450 ARSCAH A B CAERE 5 2055 A B S et 2 W 28 AR BRI NS sl
M (BRE1EE, 200987 RERIMAEAL, 201600 XUBRAIRX ARG, 20201),

(8) ME AT RY7 CHIP £ds, AT AACIA Rl BUam/E N & ve AR 1%
PR AE G

(9) NEERE « NTAERBIT A S 5257 3l 008 3 S AT KE SR AL iy B
R UHXT TR NRE, AR0EHIghnstllss, A5 BB 208 TR AT EE -1
IS, MR AR . MR CHIP &g, FATE RS R FErE S A —
HEA NI &

C. £EHITE

R RS MRRZBEFER TERESE AR TR O ol 26
FolL AL, ACBHRERE R LA, ASCEREEH TR AE BN A A . iR
N, 2018 AU AT TN A Bt =, SCRURA M IAME 3.92 J378 BT 211 5.34
TTT, FARICANMNIEME 3.17 Jioe EFH2 4.74 Jioc, SIER, #X A4 7= B E T 2013
FERIAIME 4.97 J55T ETHE 2018 AEFYIAME 7.05 J57T, FRERIZFEKMA RA TR RIEZ
HAHRTF . 2018 SEFACE FEERE LN 72.33% . EITERE LL ] 96.92% Filk 2Rk el K
1.07%, 2013 4FFHAFEBRR LN 75.06% BEIT7 AR Eef] 92.80% FlAt2sRoss bl
3.60% , 1t WA [ ) 12597 A B i) BEAE KR G » 2018 SRR 2L B /KB 2013 45 il N,
2013 FF&4H H A RN 1.16% 0.51%. 2.96%+ 0.90%. 21.34% F1 73.14%, T 2018 4F4%
20 50N 0.74% 0.27% 2.34%- 0.67%. 20.09% 1 75.89%. 2 1 4 2H 5 b fe/)N, 1]
FEXF A (AR LA L) Sk, AR E AR TACRBI L EIHES DT, it il T 36 ik
TARARABE/KEME, DX HENIE I ENRE S, TRINEEAK S 5.
HERACKE, REW 6 At 6(EHRIBBIAR Rz WAARRLT K /94
i, WHIRAEEKCPFRERS, IMUEENREDT, BEERA AT . 2018 4F
e TAERS 228 I A TR BRG] (33.96%) Ee 2013 4F (25.32) A KIETHE. 52k
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MR FECGBLER. AJTEAR. WMERANFSTA, it g THavt
A, BEE ARSI G, 24 A BRIA S A IR sk Bk . 2013
AR & R ATEE AN 12.8 J1C, o 2013 4F (M(E N 8.63 J17T) &, UifFEsk, B
EMINEMBRFRIRTT, BORZ IR EIEFE T E R AR TR R EN I E TR R 2018
ETARE RS EEA S LB 5.22% ., 2013 SERYLLGIN 1.28%, #)h =% (2012)19 3%
FAALRAS T FE e MR 75— 3 25557 3 1 F T A MR BRm sh i i, 48536 & B3k E
FAEAFHUMNALG R BEBIE”, BT vl DO i 3 sl L2 25 07 UG ix —a) @, Asktt s
PR AN RTHE T LEB X R SIS N80 20 & i B . LR T B8
HRZIT R, 155 NIMEN 2013 FHERIRLE R .

w1 REA S RS

At AR HARE X FEA R ¥IH PRt ZE
2018 AR
AR 1493(778) 5.34(3.92)  6.767(5.02
SN (2013 4)(J77%) (778) (3.92) (5.02)
2018 FFAUI AN
v 1493(778) 4.74(3.17)  4.752(3.55
ERA% N (2013 45)(J75%) (778) (3.17) (3.55)
\ 2018 A M IX A4 77
LK - 1493(778) 7.05(4.97)  2.72(1.99
PR i eos )07 (778) TOSLID 2720199
2018 M X 25 =l GDP
Pl {ERE(R GDP HIf L 1493(778) 0.52(0.45)  0.067(0.10)
(2013 4F)
2018 FFFHE R AR ER
% (2013 %) 1493(778) 1.27(0.75)  0.447(0.43)
sl 2018 FFARERETR 1493(778) 1.03(0.93)  0.173(0.26)
AT k& (2013 4F)
2018 FF B E AR
1493(778) 1.98(0.04) 0.103(0.19
¥ (2013 4F) (778) (0.04) (0.19)
HE KPR 2018 FH H bz
" (2013 ) 1493(778) 5.67(5.60)  0.75(0.85)
A 2018 AFH TAER 2152
Zam] EZ S S HEE (2013 ) 1493(778) 1.66(0.26)  0.474(0.44)
WETTAIL 2018 fFACAHA SRz ™
1493(778) 12.8(8.63) 22.663(15.99
% e (2013 ) 07 70) (T78) 128(8.63) 22.603(15.99
ANiER 2018 FFRSIA IR 1493(778) 1.94(1.01) 0.223(0.11)

AR —EL (2013 4F)
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4.2 FRIESHER
4.2.1 ETFERRZBET XKRRFEENE ST

ATCESEEET AN R T 2018 £EFFE R AR AT A . FFHIEE T A
HHIS 3t DRV i DX T A AR BRSNS A SR A SR HH 3 Je R BT () S 8l
JETTIEEATAG T, 2R3 TS,

20 SGRENTEIE (2FEAR)

MNP ZE BRI -5
ekl | k=11 | k=2 | k=10 | k=50 | k=100 | k=500
0.3681 | 0.2837 | 0.2835 | 0.2818 | 0.2731 | 0.2650 | 0.2532

2 3 ) SGRBIENEE (70 XA

ZRARHIX | AR | PR X
ZePERIT | 0.5369 0.3695 0.2724
k=11 | 0.3784 0.2670 0.2206
k=2 0.3775 0.2668 0.2203
k=10 0.3700 0.2653 0.2173
k =50 0.3448 0.2579 0.2088
k=100 | 0.3337 0.2517 0.2059
k=500 | 0.3295 0.2469 0.1935

B, XT AR, SRALIERAGEIHIE 2018 FAPSAFI M Al THE
0.3681, JXLELEFEHYRPRNGRBN LK, ook . RER R FishtERzE. K
K T HAEA, BRI AT s HI DO AR X, O X, e
RV R, WRREER, WOTER], SRMLMEN LR B & 7 Abrimshse
P, AU, RErmsiEAE MR E R AZE, T, BEEWRAA PRI
o= BT S ARIRE . N k= 11 (A PR E, SRR A IR A0
e R BB 1) 2 k = 500 (BNFRE P, XS RPN A IR A I 3 e R 808
U 0), FEREJERECN 0.46 Ly, MR AN AN LAY & AE 10 Zif7, it LARH

TREMI: sl R WHLA GTTES L TR WHIA R UURE TRA.
FiR PRI LTI R A BHLA TIPS T B PUIE. S
B OBOHES TEMEREIAR . HRA . B TEIRARK. PR AR SRR, s
AR
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AT SCF s T A5 2RER TS 2T T 30.62% (M 0.3681 £ 0.2818), 45
TEIPEAAFFFEIBCE T, AT SRS ks TR, T SUREs Tl Ak
ANAPEAEH T ERY 0.2837 FF] 0.2532, FshtEEIRT 12.06%, HHXE . TR
JEBCRIRARTRHBIC, | S~ e B2 A 0.5369 1] 0.3700, T REIREIAE] 45.11%.
LAESERUEHT, B, W@ R AR L AR A A R X 2 R AR B 22 5, T
MA T MRl R TACRANFISANARE . ANF R Z R TR (s
A o X 9 BRI ATLBOR) 2 KT MRERGREN 1, R [ 4t X A EA KB )
SRTHHECR R AL Hk, BRI S M PR sh Pt it i — A E R g —
XA ILBOR HARAR, s KR IARBRRTsE . W AR A [ 3 X 12 X B
HRER (M ATLBOR A 7] DAREAA R OBUEOR) . LA BEE TR T sh 2 AR
G714 o

4.2.2 S NHEERSIELME S E )TN ERA R R LR

HPEIARHA 2018 FEILRCEARMBERHERH, AU REs i, AU N U R
A, IO RIEET RGN B A TR TR AR R Ze e o0 (A B AR g TS 3
I 1 SR 2, TR 5 N (0.054 0.254 0.50. 0.75 FT 0.95 A7) T PRI
L RBSEES (Average Loss) o ALRatio = Q—IL“;, Hr, AL; = Z?zl pr (Yi — ZQ”) /n, Hrh
Uij A2 yi ARSI § IS ME. 47 Alratio = 1. IXULHIPIBRRITIGIEE I 47 ALRatio < 1,
XUEARAY 1 45 RE T AR

N7 ARG RE BT AR RS, AR SON AR & 34T Diebold-Mariano 4255 .
BRI g (HEAN, ARZRAEASTY) AT 9,2 (FEan, LelEAdRl) 3 R E il 1 ARl 2 X v iyile
fH, BT AR 2 IR ETT UASRIR A ey = 0ij —vis J = 1,20 X L() = p,(*)
NARRPREL D9 T AW 1N 2 Rl e RS T LR S a2, AR
JRARI%: Ho - E[L(5i1>] = E[L(&L'Q)], wHP RN Hy E[L(5z‘,1)] 75 E[L(&‘,z)], XHEX?E'QE
ZEN: di = Llgig) — Llgin), MIFEIRSFN TS Ho : E[di] = 0. DM 135581 nl LAk
NA: DM = \/nd/Sz, Hr, d @37 d; W¥IME, S22 /nd Wil T 2 AT A
Diebold {1 Mariano (1995)16) 3B 7 DM —4 N(0,1) 4kAE n — oo,

AT E 5 DR N ARGk I A2 DM e St i, Diebold-
Mariano Ze e g s N ARG LT = BN . R4 TxFHEE R |
PTG AH5E HE N DM AR S ge it JR s g RIAghan . 56—, fEraafosist, Jk
AN SN P TR U EE N T AT 1, BB AR (B A R & R B AL
H DM geit-did W A g, T W5 25 ] VA0 B SR TS 8 2 TG TR RE . 28,
XFHEER, AT LAE S, RSO RO i L sl I R LS 0SS SR R HL R, i
HZERR TR, BB ARGt (LT R A A T AR XS N AREATHON
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B B RAEAUL S B
4 BME R ARLANE 2 BT LA A HR K B K DM AR S ge it & A p-{E

SMEL | ALgasio | DM it | p-{H
0.05 0.9660 7.7069 0.0000
0.25 0.9830 8.6789 0.0000
0.50 0.9894 3.3113 0.0000
0.75 0.9756 10.2277 0.0000
0.95 0.8595 4.0752 0.0000

4.2.3  FELIERBRITENIE T R & R M B 22 50 il S

T AR Lt AL AR AR TR AT, , #T SR IR IR ARZA L 047 T
FO AN ZE, AU B A b, AU R AR &, AR T
K RIS EI, F AN FABON R (Pt S AR AT = IR Al 1T
ZERGBIHAE i) RS T AN R A AR SR 38 EION U HY 2 IS0

7 5: 2018 AR XS AN RIS R E

- P A P A IR LR MRS
< 0.05 0.25 0.50 0.75 0.95

AARI N 0.3942%%%  (0.2054%%F  (.1861%F**  0.2684%F*  (.7026%**
AARIRN * &K 0.4720%F%  (.56ATHFF  (0.4274%FFF  0.4135%FF  (.0370%F*
AARIN * FEAAL 0.0015%%*  0.0127%%F  0.0234%**  0.0045%F*  (.0031%**

AW * AN iEFE 0.0017%%* 0.0000 0.0003*** 0.0000 0.0000
AARMN * B ACBRIR Bl 0.0015%%%  0.0272%%F  0.0550%**  0.1860%**  (.0086***
AU * 21w F 0.0901%%*  (.0323%%*  (.0075%** 0.0000 0.0003%**

SARUEN * AL 0.0053%**%  0.0005%** 0.0000 0.0000 0.0000
ACARMN * W& R AR 0.0328%**  0.0671%FF  0.3002%¥**  (.1275%F*%  (.2483%**

TE: % R R IIZ AR RUE 014 0.05 A1 0.01 & EK-P il B AR K

FOHEEREoN, HIG, VENSCHIER R, (EATA 2 AR 2o ViR 3 fO 3 A 4235t
B (EMIA )~ ol it MR ER) s #0A Rbsinsh (ORI =) FIW & SR (00
AZR), ANHERAE 0.05 LB A A NTRY, AL ARFAERR 0.75 A MR A
FRMARN , AL 228 0.05 H1 0.50 7B . 55, @RI EEZIAPRRE. X
TATHRAEAPSN T Z) EASTHOAY, — i, Tl ATtk g = 52 i
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R RS (Blau F11 Duncan, 1967*1), Owen F[1 Weil (1998)[61 fA hy £ ik i Sk 4>
FESUNSRTE, ImEEm T HRIENAF >, HEACFH BT RBrmshtE, 5—J7
[, PRI AR R 2, o A St doE s NI TAE R
WA SMC . Eriksson Al Goldthorpe (1993)M7 Xttt T % ik H % AU BRI SIS AE, L INAT:
REACFEHER (Bl B EE. SONNE), HACRRR I 2 E T & A
BAREZ (2. BES BN EmE. KE/). XERAEGIE T AT B KRB A S gk
RBrm_Emsh. 8=, RESFIERETE T g ap i, Pl it s mmolt sk
P TN BB B o

X ARREAL BB L iR AR OC REI T EE , FRATATLAE R, 28—, FREMCFRIR R
PEAE 0.1861 £ 0.7026 X [A], 1£ 0.05 AL siF] 0.95 F3Ar KT Hofth o fr f . I BN
NS AT sh 2, RS AN PR sh e R iR — 28, REASAHS A
TN FE M B B AFAE W SK 58, FRRISS IRAIE . H= I B R o e it 2= 2,
SR, EZE—EREWE. 7 h MR R BRI BN . KPR,
LI A R AR T BCR SEERT TARINARR, R s AR sh EThdiE, S H
IR OIS AR R B, ZEH KA RN AR IR s UV AR 0.25
ML RS, A 0.5647, HIRAE 0.05 ALa, SR IR E] 0.4729, (HEEE A SEEE,
HE MR B ST, 2T 0.95 75, FEER 0.03700 TR ELAE A [E MO UG — B T
I AG TG KA T FIET A BRI T BRI ASFERE, HE2EF KSR
R AR BRI ER RS, AR AR T, F—RA A< BT, THZRIL
ANNHE, ASRI A _ B E N2 e T ERE N BBRER., £, WE AT R
FACNTE 5 DL A AR AR SE RAE 5120 0.0328. 0.0671. 0.3002+ 0.1275 Fi1 0.2483,
B, T IRRANRE, A2 RINT STV E G ARG, RIS 22 w2 K
FREFEOICIE B HAN, X THERAFIEBRANRE, WE T AR 7 AT LUK gt b
TREE . OA AR AT AE 8 (Becker i1 Tomes, 19791°; Solon, 20041°% ; Becker
25, 2018B%) . —HEA AT AN R 3R BRI ARR . A S A
W& R AR . A S CAHFHEISE 8. B, ZERRRNREER N
AR RER . H 20 20 90 FALLK, RENAF AR EAKTRS, #E
AR — T ES R & AR . 7 — T st e AT BE A, TR g
TREVAFACHRETHHIAIE 0. AT AR B, HERPRisif g A NAE 5 4
ST R AR 6 2B 451024 0.0015. 0.0272. 0.0550. 0.1860 F1 0.0086, 0.05 £ 0.75 4>
ORGSR, 0.95 A UE T TR, ABAET 0.05 LRl IR IR o 1 B HEERN A
FERT LA BRI BT Y 52 MRS 2 B AT Y, KB a3 F) /NSO 5t &R H A SR U N R
e, XPTARINNRE, B8 il RES A AP E R S R BRI (2018)24
IR B/ N2 BE LB B8k, (IS A2 BE R BRI T g TN 2248, 11
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FEAEN BRI, W2 A HRERERET T L% amE 2. AR
SEHR R S RIS ER 7 22 a2, M8 A AR s = (S e
WANZER T L3zt B2 o ALRIFFEE 7B A RPRR S R T 5E . fla. 4
CARMEAR L UMY B35 (R LN B T WAL 2R i B FR R N
WS, TR RN AR 5/ N o ARPETIBTVE R SR EIR . AL IR R TR K
JEASKRTENRASAENE, UL, DR EEBT i EAREGH 2R, ghmfedt AR AT
POASE . JiOh, MW TRNAMRIARENS . iz A BORRER (Rt E v R A Bl
TR TRINBE FF 22 R AR A 128

4.2.4 FREAFIRZXRENmHEKXRE

AR A A AR SR 2R P SR 4k 8275 AT IR i (2R 1 AN R 2
B AL SN AN, A il o ACHMON . I HlloN o AKIEI2 0] LA

— w005 e —— —
— _] = — 025 r
| ... ‘l —05 ]
----- —075 !
——=' —0.95 1
PR ——
a
— o — — . .
22 -
-
s SO -

SZfRsea.

B 2: 2018 U AFAACARIN R AH 1

s AN AN N BA W SR Y AR R 55—, S SAURONGE I I iy
W (AN 0—=3 J1ot) FAMARE B, i (AU 3 J5ot—15 Jiot) 7%
NI, TR (SR 15 Tt AE) BiiaT-Pis. 58—, AR ML, K
NI TN A o AR R AL SCARMAT FARBN B 2 It s A4
ILRIAL, AARIIAXTFRBN IR B=, BmEEXRE, A, R
NSRBI P32 3 JTICHT 15 J1oe (FHON) . a2 il . HICAAE 2500 JT
#] 12500 JTZ A N AN AR B ARZR R AR 5, X A5 e[ v e
A NGRS &
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61 2013 A AU RIS R H

ZAN AR5 K= SIS KVS S SIS N0 S S N4

e 0.05 0.25 0.50 0.75 0.95

SN 0.2570%**%  (0.1369%**  (.1892%** (.2274%** (). 3857+**
AW * G 0.0850%**  (.3815%** (.2809%** (0.1556%** (.0183%**
AN * Pl AL 0.0460%**  0.0041*** 0.0004*** 0.0005%** .0007***
RRWN * AT 0.0000 0.0000 0.0000 0.0000 0.0000
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