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Abstract

It has become an inevitable trend of social development to use big data to promote economic
transformation and upgrading, improve social governance and improve government service and
management ability. How to analyze, excavate and interpret data so as to tell the truth is always an
important issue in academia, politics and industry. In many economic problems, the distribution
of per capita income has always been one of the important indicators to measure the development
of a region. This article through the study of residents’ per capita income distribution in Zhejiang
province as an example, through the use of MATLAB, refer to a variety of distribution model fitting
of income distribution, studied the applicability of different distribution models. The applicability
and goodness of fit of different distributions in different cases are obtained. According to Zhejiang
province to study the distribution of the per capita income, for further on the more complex eco-
nomic value per capita income distribution problem research foundation, and also puts forward
suggestions on related to study the distribution of the income.
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1. 51§
1.1 AREREEN

TERBHE RG24, YR 22 IR W2 5% 10 0 e 22 5 B 0 (R 700 s [ R i 2 AN i 5 38 5 itk . R 3
TGRS A AL b, 2 R AR B R AL, AR R T P A . B — A i
SR UM A T — A GF LRI AT R, B8 N 1) LR T AN [F) 77 34T S8 T BRORS 0 E R T AR
XU A SR T 0T AU A B S 0 5 ik i 7t . NIk — P13 A R R &5 K
JEE KT (A 1 X B S A LRI AR R AU 0 A BB 258 . A KB R R, ARG H S5kt 51648
THRI 72 AR O A IR B TR EBE R4S K. X T1EH MATLAB, R ES S50 5 ol
JE& RSN I BAE AT IS FEX LA A A REAT B Tk A3 0y 2

AR IEITE 2 BT Z B MATLAB 8 44 LA & MATLAB H I 4u it T A FERIEAT S 544
AN, — 7 T SE G AR B I R AT AT, O T SR S MR R R RIS s S U . X T
L8 TR RSN A IR TS, AN AT DLEE IS 2E IR B 7 2 5r S5 M AR 254, TERL & S 7 i
R, TR ERE . BRI G AR ERAE /A ok Bk £ 55 B0 0 A B AR — e S e .
W, EREFRAERT, W EAEENILEE RN A, AR AR S ZPFILSEH4E & I E
RATHEAL, AT DATE X 285 1] R4 A bk ) 5 A B R

12. IRBEEMREZE

AT B LRI GiitH 4% 2013~2016 FHTLA & R AN AL & RS LS54
i, I8 FH LR AR 0 NSO 20 A R 20 A BR O B AT 0 & o e R BOE S A
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D o3A AR A SM 23 AT AN B2 43T S805, 13RI E LA BRI AR, IE5t 401
MRLE R S A b S EUh TR B AT LU, 456 & 0 A 10— R AV A BHHRFR A A 40 A1 LA A
Ao A PIARRAE BUHAT VRS o AT E U &N AR A 5 5%, RSB RIRRHIIEGER A
WG A 715 S A3 AR, S mT DATE 4 ] R B NI 20 A5 IO e fidt— 25 e

BT WA R RN AT, Bt AR & =280 EIWL4E 2013~2016 4RI EE K
AN WITAE 2013~2016 “EAR KB R AN . Wi 2013~2016 444 J& RN . FET K%L
WS 5, PR 7 A B SRR T A [ G S AT A Gt R4 . @il MATLAB #4744k,
T 1 78 P B 1) oR 25057 A 2 BY B, WA B ST AIE BR UL 20 AT R 5000 73 A 2 R B & 7S, IR US4,
=38, MEZSHHAAHET, A GG REE A-D A K-S K56, ELEAS A 43 A B AL A4l A0
FE, BOERHEER. BB R, RO R AKCT X IO A A RS A . AT
R A JE RSN A LA AR AL

2. WA HIERBIRIEE
2.1 ARBEREMRAX

EIE BRGNS, —BAFEG N, B R iE G & M fmm s, 5=
AT ZHIAG T FEH B BB AR A SR AR . FH IR T AN 2 A RSN R 2 X IR
SRR GO T W73 A BRI IE 8 . WM R Bt e ok A, — A2, MRt
T WA R FG 4> Aii (Pareto Distribution). 75 A $i7 48 H US43 A1 o] AR 47 Hb B 6 35 1E 25 43 4 (Log-normal  Distri-
bution)$ & . AN B 5 (R 7T R B 1Z 0 A0 2 ARAL S IONY Z BISOCIR B[] ZEEAN, A2 L 50
NI AT RBCA Tt . Horpr, #0r2F is N S 0 Al 1 b B fE RIS R, JEid 4 H
M RFEAN . B AR B0 A0 M BUR A AR R AR BEAT Al T[2] [3]. Bl AESHb 1)
TR VA AT RE, VP2 8 AR T 2 AN [F) 28 B 4010 Bt I s, IR AT 7R
YA WTEUER AT LU 2 25 beta 4041 (B2)A T H EI 2 J& IR TN [4]

B CARAT I A AR I, FE LA R A0 B BRI S H Ul T T E A RO 2 5, iR
FRBB AT, HTSEAER, SEHRTRESNRISWE S TIESHOE. FERITRHRIZ,
TESS HTWN G AT X o0 A1 1 28 S By HLAT O, [RDESS 23 A i R e I AR i, A AR S 507 78 i
P 2 SR M2 A KRB TURE B FR TR M, B m s & mmaROr, Wik, EA
BEESIN B, ST EHEM T IES BT ST a0 LA S Ck, RATEE 7 Ao
A5 TR B R AN SR A7 A, B4 MEUESS . T adi. Bifi/R 4. SM Al
B2 73 Afi
2.2. FIEREA
2.2.1. MEIERSH

X HEZS 734 (Logarithmic-normal Distribution)#7 — NN & X X EIRM T IES A0, B4 RFR
X AT X EOES AT . MEOES M NEIRE, SIESamAEEEE. (AKRE, WHIESS 0
] E A A EUE T 2 — 2,

ﬁX%WﬁﬁEﬁ%E§%M§%,%mx~N@Jﬂ,meﬁﬁ%ﬁﬁz

! mm[— ! Unx—yf},x>0
f (X, 1,0)=12nox 20°
0, x<0
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RUBRBEHLAS B X MK LIEAS 54, 129 X ~ N (1,0%)
B X RAHPBE &AM, JEHE BRSO

1 7(In x—y)2

e 25°

2.22. MBS

i 44 (Gamma Distribution) 2 % G v+ 1 —Fh B 0 A IS8, R IH02 MER 18 R 1) 5 A 11
=B “HREI AT N CRIT AR H RN oA R . 10 A TR I 2 o FRONTEAR 2% (Shape
Parameter), S #x A JE % (Scale Parameter).

A BENLAL B X NGB o MR AP TR L SR INR], %5 5E sR O -

_ ﬂa a-1,-px
f(x,ﬂ,a)_—r(a)x e, x>0
2.23. BfRAYT
AT IR 3 A e v FEVE A A A A I O FE S JE A . R E TR 2R S B R S BT AR
B AT RIEAERS 7347 R NS EOEATHERT N BOA TR B, B DAAEVE 2 80800 nT DUE 213% 70 A 1A
F o 9T 3R B A 7R 20 A 0] DA SRILA W . O35 B R 4R -
ko x ) {2)
f(X;ﬂ,k)Z I[zj e(ﬂj , x>0
0, x<0

224. BEEHHIER

RN B = A AR NS E A . TERZ AT SHIERF R 2, 2 S0 A A b
KR 1 N LA 500 . Bhak 51 - AN A 34T 34T, 052 SM A il B2 43 o 51 N2 S Al 5t
WEFCE RN A FFE L BB . WSE T, WA HAIRSERRESH . BT
BrEG W RFEIAN, YN s ATl LRI BFE A T A[5]. BARF R RIL, W RIEH A REIR &
HARL A 4 A BN RN 2 A T S B F- 0L 5 s I N AR 3 A [6] . S BKIRIR, 22 2500 A [FIRE 4
LT PLA B RN A o REEFR I, BEXHIEH X (0 F BN A B SO AT ISR A B, P02
HO A A RO R B T =S58, =S5 B T WS R AR, T RIER T 25
S AON JE R AN AEATIG o (H T2 25088 F S8 THOE A T R & mitm, Al
LR T BN B FIR 2 SHO AR T ILE, PRI SR AT AT R RS T S i R ot 2
B ER, AR SO E AR BRI RTEE N, i MATLAB BeWsSCBLR G I4E 1. R, S30d%
AIAA ME BRI, 2 it 2 TR R, MR & a5,

3. LT
3.1. 8L A EER

LA G AR R DUR R RE R B AT LA 15 2R S A S 2R, (TR 25
I IEAF R A B h A R SO BAF OV W S EE T TR A TS R BUR A
Ik R IE S =Rk — B/ N 2R R THESE . B RS HiT A R A S AW
R, BARIEFEME—Fh SH 5 vE B R SRR S i B 1 K DR X Rl 5 e Al A 1
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3.2. BREITTTERIERE

AT IVE R ZBUS TH PEONE I SRR RN AR O ST, sl TR R, AT
REMAR g mis M X TESBEIVRRT S, H2 & CBOTEM, NAHEBON 2 8P RHIE,
SRS FRLEAR AT R BRSO, AR RS T BASEL WIS AR A
oy RO ORBOE TR, BN B SRIURIAE AR A S AR A IR R T AR R
S AR R A B S e AEBRAE B TR S Eh B, AT U R RIT USRI, AR
AR AR, F SRR I B UK R, X AR R RN S B T R R O R A T
%, RZONMEALTE . OB THZ R TR BT & 00 5 — M3 T ik, fE Sl REal 1, Rl
SRAG TG T — BTSRRI TR OB RAES UG TR RE b, MR ALOR o0 2 5 5 B SR
BRAS B R A S HAGTHE . R, SOCBURMTERA AR AT E S 2240, 5HAR
SHUE T T A S E V2 (7]

%, AW IR UE SR TR TEXT A R I S HGEAT Al . E S, T ORI
HIE TEFR4F P i 25 I 18] P 5 K, A IO VARG TR B Ik 3% 60 S THIIAR S 7T, K
LRk T 5 2 A TR o FLIR, BRI/ RS TE . BT XA i T 55 5V TE S U TR R R AR
TP R, EH P ORI Al T T I T A A . SO S NN A T, BRSO 3 A1 R
DUARSN ;P K Y Tu i o3 A SRR HEAT T 65, W FE T B Bt A PR IS efti v 7 b R Ot A R
BEAT DX TR A THRORS B A T T B DRI, SR OB VR At T D5V E AT S B o

3.3. AR5 ERSEH

AR T 73 1) FAE R « A5 BUREACEL Xy, %y, X, Xy, X, I SEHUBEABLOR B 5 L (0) BB K AL 6
VTENRMSE O WAL THE . AR F B 34T 1005 B TR o A B I S R A, e Ak U5 Y 34
RGP ATREAT R ARG T B T 1

PUSBOEZS A3 A S8l T 9], e A v A5 A 2800 SUEEE 1 FLEAETT 22 o 8T
CSUNEVSR

20°

L(u,oz)=(2n02)% : exD£—§:1A}nXi_;OZJ

InL(sn.0%)==2n(2n0")-In [T, (% —p)

262

oln L(,u,az) Z?ﬂ(ln X — M)

= 2

A ou o
~ n 2
oln L(/J,GZ)_ n o 2(Inx —pu) ~
lew 267 20! -

WO SRR, T LU R PRI g PR A7 22 o2 A SRR R AR A T, 0140 30
,u=%z:1:llnxi\ 0—2=%z::l(|nxi_y)zo 7E MATLAB i1, T LURYR E.2 0 SLI0RAR, 5T LR o

B SRR AIEASE,  THE R CLR R BB A B B K ot N R S 8UE A RO AL R A T T 545
BT E AT RIS HL
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4. ABIEERE
4.1, MEYERKIF

i/ MATLAB #EATHURIL SIS, 5o BB it e O 5 240 & i Bt . AEREAT W T it 2490,
T ] A R T RSSO AR SR SRR o BRI SR 50 SR A% (RN 22 ) 17 4% A 1 ol 5 000 I 1) 5K T3
TR R NN e . ERET RBERINHE R SRR T, EREDCT LA R AL K
DA JUANEAL8]. 58— AN SRBU 2 06 T LA e R AN S8, RT3 1.

Table 1. Per capita income of urban and rural residents in Zhejiang province, 2010~2016
= 1. L& 2010~2016 FIE R RFER AR

F4 2010 2011 2012 2013 2014 2015 2016
WHKN/T 27,359 30,971 34,550 37,080 40,393 43,714 47,237
RARNTT 11,303 13,071 14,552 17,494 19,373 21,125 22,866

X R =AM R, WL 2010~2016 AEIRAE & B AW 2010~2016 &4+ & R
BINPIAN SRR R A T I LA S HE B, WiTL4A 2013~2016 A4 )& R AN Ik T4 A
RN E K Gu vt st o % T 1% — &0 7 (3E , 7] B LR THiy, B0 v h B2 K T
FRAELA 5 Tk 70 i AR AT AR A S I . (HRTE(EFH MATLAB EATYRS LA I B R0 T
WEZA, GBIz e, aRmgREESENE. SAF5REMEREG, BEE T T
ST C/TIOE R

5 REER R SRR . TR RS AREEE TS, BT IR SRS, AR T,
FIF A AT EAR LA B, R K. B RERXA N 5, 7ERA 0 EEErsEa b, F63%5 828 A
BT AR B R, e 2.0 TSI SRR MR BE F AT 0 28, G T A A A A

Table 2. Per capita income of all residents in 11 cities of Zhejiang province, 2013~2016
2. HIA 11 T 2013~2016 &R ER AN K

iy 2016 2015 2014 2013
Bom T 46,116 42,642 39,237 35,763
TR 44,641 41,373 38,074 34,657
FFILTT 41,564 38,254 35,330 32,027
X 41,532 37,139 34,318 31,315
T 41,506 38,389 35,335 32,191
ENTH 39,601 36,459 33,478 30,602
i) 37,159 34,378 31,599 28,673
M 36,915 33,788 30,950 28,215
WM T 33,966 34,251 31,510 28,717
AT 26,757 24,402 22,426 20,418
T 26,745 24,460 22,436 20,342

MRIGHTTAE 11 NIRRT IR AR DL R i RAAR ST N e o EEATILE R R,
Bl i Bb, AR A AT AT BRI A, ARMERL A U A RCR . RIS ARYE P S U 1) 22 2055t
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BAE AT o020, AR AR L R X AE IR 0, AR A R A R XS
IR R4S A B SRR B 45 T AR L, AR MATLAB BEATHLE I, A T-400E 1 K ph 2
SEAGT 1] T 158 W N EONAE RS 0 R3S TS T 46 1 2 SRR B el AL ELRE X -1F 78 e B N IO 73 A1 1Y)

I A AT SR 2 IR R SBT3, X B BRI FE A ol AL A R 38— e A B

9 = RAE R O B B9 XK H AR BAR O BT 4L, (HR OA K B AR ik
ABETAR, ERER, BRI A0 RIAR, EXF SRRt RS AR, MR 8

KA AT TS, Wk 3 xR,

Table 3. Basic information of all households by income in Zhejiang province, 2013~2015

= 3. #iiI#& 2013~2015 FHRWA S 2R ERIREEARFILE

=22

IERPNS RS- ON
NI S BCHN v i £
(LINTLIE T W N 2oT |

AR 20%/
BHUR 20%/
Hh[H] 20%)
B 20%)

i 20% )

B R AR IS N SN 22 BE A 8

2013 4¢
29,775

25,210

8773
17,545
25,271
35,737
68,028

7.75

2014 ¢
32,658

28,580

9910
20,330
28,504
39,567
72,159

7.28

2015 4
35,537

31,499

11,574
22,730
31,443
43,085
75,072

6.49

FEXS B BAR AT LA, 2 HUB DL T A RENE ARG IOAUL & -0 T BTk i 10 TR 0 A 2R A . O fiies
SPATE RO AL, RS LR A Bt e, AT

4.2. PETERIEE

FERFE D BT A RN, BT, BERORGEIL BB AT U R & 85 R 5 H
Bro Be#é, FOEPEHHTIVE MEHE R H WL 2015~2017 Giit 45 HR R, & B EREW R B
FRFR B T X B RSN S, a0 4 R

T2 ==

Table 4. Per capita disposable income of residents in Zhejiang province, 2014~2016 (partial data)
= 4. #I4E 2014~2016 FER A A AN R (BB HHE)

A At K 4R Bl 5 0 A

2016 R R 2016 FARMER 2015 FIREER

2015 R M ER 2014 SEEER 2014 FFRMNER

b MR AR AR TR AR AR
(B) () (m) (m) (B) (m)
BT X 52,185 27,908 48,316 25,719 44,632 23,555
X 55,712 31,849 51,490 29,354 47,195 26,758
RBUX 53,215 31,608 49,273 29,159 45,329 26,581
ERHX 47,339 27,236 43,510 25,010 39,954 22,840
I 22 117 44,858 25,849 41230 23,736 37,860 21,578
fettoni) 41,531 21,896 38,102 20,051 35,117 18,295
A i 42,496 24,619 39,348 22,504 36,366 20,627
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Continued
A= 36,708 16,110 33,432 14,632 30,559 13,278
TUWT X 51,560 28,572 51,201 28,087 47,190 25,815
X 55,151 30,343 50,215 29,110 46,324 26,682
BX 45,371 25,885 45,359 26,500 41,921 24,312
Rk 48,831 28,589 47,182 27,295 43,526 25,041
IR T 50,828 29,547 41,894 23,950 38,755 22,033
Sl & 46,836 26,113 43,565 24,228 40,189 22,146
TR 47,702 26,233 44,324 24,319 40,664 22,209
AT X 47,785 22,985 44,026 21,235 40,510 19,394
NGBS 37,827 19,907 34,674 18,365 43,208 21,682
22 i 50,904 25,570 46,949 23,671 42,610 22,668
SRIE T 50,263 26,943 46,352 24,891 31,730 16,617
KFEE 38,246 18,391 35,161 16,938 32,330 15,404

FERHUU A B, X2 AR R BT A%, T ERRBIEE 3, S REH =K
b, A AP AT LA I LA ROREE,  ANREIE I B AN A RS 54 AIE, RN

Rz —E IR Lo AR PR SRR 5T

W HAR, ERBERAZI I ERT, Bl il ek

L s A S AT PO RIAIE A R, AR U R T RELEE R ORI R e

& R S e B iR AR, T ARG

Tove o A AR A HH R BTk B e U EOR A

IR RENS TS BB & BLAIL BT S R A ATHR[10]. ZLFEHTTA 2014~2016 3K 2 & RN P AT SCRCHON 4L
PETE R PHHMT LA RSO, FORIH 4 R & 1. #6 FEOES A, IZAEE A RUR, ik
3 A5 B O3 0 2 R AT AR AL AR AL T OV B A RCR, R A& T e R
o FIEA, R EBUZHE BV T RAEATIE S0

APEOE A AT I (O 2 s BRI S )

2.0

Density

1.0

o~

/

0.0
|

10.2

I T
10.4 10.6

W2 i B

I
10.8

Figure 1. Using R to fit the experimental effect
1. A RIESHITHIEREHRE

5. BIEU S REXRETE

51 SLREBEMSUE
] MATLAB X8R HEAT LA (1], DO ORS00 MG R a6, Bl vl a5 1 h 2 45 R mT LA

11.0
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VIPHE W, WNEHR R B YIP R & BT B AT A I A B . I8 AT R P 5 75 B I B S 0 BUE & 2y
A anE 2. YRPAEERE R, E RN A B 50 B 25 70 A5 10U A iih 2 BAT — € KRB
PRI -

05 lognormal S L&

0.18 —
0.16 - =
0.14 P ’ I

N
o
o =
[ )

I

=

= 008!
0.06 | /
0.04 | /
002 7

ol [
25 3 35 4 45 5 55 6 65
AT RILATTI0)

Figure 2. Fitting effect of lognormal distribution
B 2. WHIESHHIEIUAHRE

5.2. SHBESTREXKE

5.2.1. K-S #2368 R X RS CH

K-S (Kolmogorov-Smirnov)fa 4 & il id LB 40 A0 £ (x) 5EAR A0 g (X) 2340 18] 22 50 A 56 7
o BRI M FARBE Ho AT ANEHE 4041 — Bl B R A EIR A0 A, D = max|f (x)-g(x)]» 4%
BFALIME D > D(na), WHELL Ho, HHEZIEMBE. RERIEMNZ K-S #0536 2G5/ MM, (&
AR AT ARFNIE DL T, K-S A58 00 B FH A 3505t 12 # Joiit . K-S K 307E MATLAB H ¥ FE P ARRS an 1l 3 fr
No

p=logncdf(x,para.mu,para.sigma);
[H1,p1]=kstest(x,[x,p],0.05)

if HI==0
disp('K-SH Je 2 ORI MR BUE A5 477)
else

disp('K-SHE $e 2 R A MR BLE A3 501

end

Figure 3. K-S inspection procedure chart
[ 3. K-S BT E

5.2.2. A-D ¥6 R FSSCE

A-D (Anderson-Darling) i 56 & &) — Bt 0 &0 BEREA TR 56 (A 50 2%, AUV, LA IO {f /1N 2
TN AT BN BRI A R E NI T, A-D K36 E1E K-S Rl i 5Eal EiE—B R EFTERI, M K-S
RS, A-D KSR T . A K-S RS AN [ 0 A & 18 5 N A R IPIRAS R iTAR 5, AW
19347 FAS SR LI PR S R R BRI 45 S . AHELZ R, A-D KGO 7E TS I S I A T 5 —
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FEE AT, 1X(H75 A-D K50 H A T R H & N A5 B AR s S5 M AR 5 . 5 RE B R AR & &R
FIERRAS G, BT LA ] B e 3 79 oA 36 7 v 9K L AG 36 435 SR A A B L& R B AT ik - A-D KG361E
MATLAB F IR FARRE A 4 Fios.

dist=makedist('lognormal','mu',para.mu,'sigma’,para.sigma);
[H2,p2]=adtest(x, Distribution',dist)

if H2==0

disp('A-DRES iZEHEIUIR ML I 257040

else

disp(' A-DA& 3 ZEHR A A ELIE A0

end

Figure 4. A-D inspection procedure chart
B 4. A-D RIGIEFE

6. KXTUYNSDHRISEIEST
6.1 MIIEBERAEADHIUSER

MRYE TR EE, (6 MATLAB R H ILI) TuRR o A SRR A #EAT H0 5, 49 B TN S0 A
2. X T A FIRE L T AN R THI S B T Tk . R FRE RS ES T T T, L
oAt EE S A AR A R SR X TA AT G RER WA 5.

, N AN
0 TSI 03 , =N ,
[ ] T Jnist [ nist
0.18¢ — lognormal| | lognormal
A 025 = gﬂlnl]lﬂ
0.16} /\ A it weibul
R —sM | —sM
014} B | ol 2\\_ B
<012} 13
S ol l\_ ] giiols —
&0.08 \ .
0.061 | ] 01t
0.04} ] ' N
5 \W\ 005t /|
0.02} ]
Al Y 0 I
25 3 35 4 45 5 55 6 63 | s 5 23 3 35
IR RIE (JTTT)

A R (J370)
Figure 5. Comparison of fitting effects of five distribution

5. AMSHHILI SR E

XTI, AT IR R A, BRI G4 R 7 K-S KRS A-D k. &T
XA i RSN BIWTTE,  BARBLE TR0 (1 K-S #2305 A-D A ah Rk 5.
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