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ABSTRACT

In recently years, with the deepening transformation of our country’s eco-
nomic system and the continuous rapid growth of our economy, residential in-
come disparity has been increasing all the time. The increasing income disparity
has become one of the most important factors that affect our country’s social sta-
bility and economic development. The problem of income distribution has become
the focus of both economic research and all aspects of our society. According to
theory of public economics, government can effectively adjust residential income
disparity by designing and implementing corresponding income distribution ( in-
cluding initial distribution and redistribution) polices. In pursuing the strategic
development ambition of building a harmonious society, our government has im-
plemented a series of related public policies aiming to adjust income distribution
and advance social justice. However, the design as well as the evaluation of e-
conomic policies needs the support of macroeconomic models. Traditional macro-
economic models ( macroeconomic econometric model and computable general e-
quilibrium model ) have all used typical individual or aggregate analysis pat-
tern. Those models cannot be used in the analysis of the policies’ income distri-
butional effect on different micro individuals as well as policies’ accumulative fi-
nancial effect of changes of micro individual’s status and behavior.

In 1957, microsimulation method proposed by Professor Guy Orcutt pro-
vides an effective way to solve this problem. Microsimulation is the process of ap-
plying computer technology in simulating real economics and its main object of
description and treatment is individual, family and firm. Half a century has pas-
sed and with the rapid development of computer technology and the increasingly
rich sources of micro data, microsimulation models have achieved consistent de-

velopment and perfection in many main western developed countries. More and
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more microsimulation models have been applied in the design and evaluation of
public policies like tax and transfer, social welfare and social security, educa-
tion and health care etc. Many of the microsimulation models have become the
inevitable tools when designing public policies in western countries. At the same
time, the microsimulation method research itself has gained great progress. The
original arithmetic microsimulation model evolves into behavioral microsimulation
model in combination of microeconometric methods. And it evolves into micro -
macro connecting model in combination of computable general equilibrium mod-
el. And it evolves into accidental microsimulation model in combination of intel-
ligence technology. All the new type of microsimulation models has empowered
the traditional microsimulation model in the ability of problem analysis. In 1993,
1997, 1998 and 2003, four international conferences on microsimulation were
held, which indicates that applying microsimulation methods in the analysis of
economic policies has become a hot topic.

The design and application of microsimulation models have only recently
caught people’s attention in China, largely due to the lack of micro data. In re-
cent years, some economists in our country have tried to design some experi-
mental microsimulation models but there has not been a microsimulation model
that can be used to widely and effectively evaluate public policies.

We present a series of microsimulation models here in this paper ( China
Simulation Model, CNSM) . CNSM is used in the systematic and comprehen-
sive analysis and prediction of the income distribution policies in our country. In
terms of model building, CNSM has four independent sub models. They are
based on different economic conditions and different economic behavior assump-
tions. So they can make quantitative evaluation of the impact of public policy re-
forms in different time dimensions. The model design and empirical research in
this paper is as follows.

First, we design a static arithmetic microsimulation model (CNSM -1) to
evaluate the first round effect of the changes in income distribution poli-
cies. CNSM -1 includes four modules: (1) micro data processing module which
is used to sample and calibrate micro data; (2) static aging module which used

to transform the data in base period to destination period; (3) policy implemen-
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tation module which is used to implement the detailed income distribution policy
rules to micro individual; (4) policy effect analysis module which is used to
make statistical estimation and evaluation of public policies. CNSM - I executes
the four modules sequentially and it implements the whole process from sampling
micro data, calibrating and projecting to simulating income distribution policies
to estimating and evaluating of the effect of income distribution policies.

By using CNSM -1 as the tool of policy evaluation and using regional eco-
nomic data and micro data of Jilin Provence, we make simulation research of
the income tax reform, the minimum salary reform and the minimum living
standard reform. Our simulation begins with the comparative analysis of the prop-
erty and impact of previous income tax reforms. Then we make analysis of finan-
cial and distributional effect of income tax reform. At the same time, we clearly
indicate the effect of income tax reform on the reduction of government tax in-
come and the positive aspect on fair tax burden and adjustment of income distri-
bution. But the reform effect quickly fails with rapid economic growth and it’s in-
evitable that income tax reform will undergo a consistent adjusting
process. Besides, our model evaluates the impact of minimum wage policy and
minimum living standard policy in terms of its direct effect. We believe that both
policies have positive impact on income increasing, income inequality decrea-
sing and poverty remission. We also propose some quantitative standard for fur-
ther reform.

Second, by combining microeconometric method and microsimulation
method, we design a behavior microsimulation model, CNSM - II to make a-
nalysis of the short term (second round) effect of the changes in income distri-
bution policies in our country. In this model, micro data processing, static ag-
ing, policy implementation and effect analysis modules share the corresponding
module in CNSM — 1. The core of our model is the simulation of micro individual
’s labor supply behavior. This module has three main models; (1) salary func-
tion model which carries out estimation of unemployed individual’s wage rate
and provides basis for the calculation of budget constraint; (2) budget con-
straint model which is used to calculate individual’s ( household’s) disposable

income under different behavior rule conditions; (3) discrete labor supply mod-
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el which provides simulation approach to the labor supply of individual and
household under different budget constraints. By applying microsimulation meth-
ods and microeconometric methods ( Probit model, Truncted model and MaFad-
den conditional logic model etc. ), we can simulate the economic behavior of
micro individual and provides analysis tool for the evaluation of the short term
effect of public policy reform.

Based on the same micro data and policy simulation object as CNSM -1,
we make simulation research of the short term effect of the changes in income
distribution policy. Our experiment result indicates that: taking the income tax
reform in 2006 as an example, raising the income tax threshold cannot signifi-
cantly change individual’s marginal tax rate; so it has little effect on personal la-
bor supply; raising the minimum wage has positive effect on individual’s labor
supply and thus strengthens the minimum wage policy’s ability of adjusting in-
come; raising minimum living standard has negative effect on individual’s labor
supply and it induces the low — income group to a low — efficiency path and it
has the effect of “poverty trap” . Thus it will to some extent weaken the income
adjusting and poverty saving ability of minimum living standard policy. In combi-
nation of the sensitivity simulation experiment of policy reform, we present the
corresponding advice. We believe that the income tax threshold can not be too
high for it will destroy the equality of tax burden and redistribution ability. The
design of minimum wage standard should incorporate the micro reality in order to
make sure the efficiency of the policy. As for the poverty trap effect of minimum
living standard policy, we recommend its use in combination of other economic
policies and we must improve the employment environment.

Third, by combining the computable general equilibrium model and the
microsimulation method, we design a micro — macro connecting model ( CNSM
—IIT) to make analysis of the middle term ( third round) effect of the changes
in income distribution policies. CNSM - III is based on micro — macro equilibri-
um feedback assumption and product supply (labor supply) in the market under
the price ( wage rate) mechanism is the feedback factor between micro and mac-
ro models. We successfully connect the micro behavior model with the macro -

consistent model. The microeconomic simulation module is composed of a behav-
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ioral micro model (CNSM —1III) and the macroeconomic simulation module is a
realization of a computable general equilibrium ( CGE) model. This CGE model
is based on an input — output six sectors model in a close economy. In combina-
tion of setting the representative household ( RH) and the government and
through production module, consumption demand module, income distribution
module and market equilibrium ( close) model, we simulate the regional eco-
nomic reality under general equilibrium conditions.

Compared with CNSM - II, we use CNSM - III to make analysis of the
middle term effect of the changes in income distribution policies. Simulations re-
sults indicate that the effect of the income tax policy reform, the minimum wage
policy reform and the minimum living standard policy reform is consistent with
short term effect in terms of trend. The efficiency and accuracy of policy analysis
and prediction can be significantly improved by using the building pattern of
macroeconomic feedback effect and economic equilibrium assumption.

At last, according to economic evolving theory and by combination of agent —
based computational economic method and microsimulation method, we build an
agent — based microsimulation model (CNSM -1V) to make analysis of the long
term effect of public policies. In CNSM -1V | the economy consists of four kinds
of heterogeneous agents (household, firm, bank and government) and the eco-
nomic agents interact in labor market, financial market and product market. The
behavior of the economic agents is of limited rationality and economic agents
learn from past experience. The dynamics of macroeconomics is the interaction
between micro individuals.

By applying CNSM — IV, we make analysis of long term effect of public
policies by conducting public policy simulation experiment. Simulation results in-
dicate that in the period of economic transformation, both in the perspective of
income scale and income inequality, macroeconomic policies are necessary in
order to prevent economic overheating and inflation; in forms of income transfer,
macro financial policies can effectively enhance employment, raise residents”in-
come and decrease income difference. At the same time, monetary policy can
impact financial market so as to affect economic growth and inflation. In the spe-

cific period of economic transformation, it surely exists the cancellation of dif-
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ferent polices. But we believe that the combination of fiscal policy and monetary
policy can exert the maximum economic effect.

The research process in this paper extends the research and application of
microsimulation model and the research method in this paper has model signifi-
cance in the design of models on public policy evaluation and the research result
in this paper has reference value in the design and evaluation of public policies

in our country.

Keywords: microsimulation; income distribution; public policy



Al B

ERMNESEHZRBYT K, CERARBEFPALLEFTH—AE
HEE, AR EAEFHE, LREAE, REKLZLE, REBPREAL
BEAEEZAMKA EAERRKASEREL, & PIREANER I
ARE, (RERREFFAELAR T —ZAXNRZ) AHRE, “BH
FeRERREREEA MR EEFTARFT XNARAR B L EFE RS,
Bl B 3% f “mIR S B RBEANE K, o ARG R, fTLi
HLSRRZMBANEZET KAAR”, EE “+=82" LRy x4Entd, F
HEZEHF T ANREBREKRSGBA BT AMRNSBKLES LN TF
BREGHERZRAAT HE, TOHOTAKRREE “CARBALRAT
Bl Mk PRE: “RARRRELSENFRAAKAR,” BT
NBEPALRE “HMEREAL” BAREAK, ENEERERLANT
ENBHTEMEHGEE, SEE, BRAEPKELERTSFELHT
NS B F SR S R 2T W ANF O RETIRIT B E, £F 2013 F
FMEE, FEAEZNEMGKEHE HL, AR BN EKRE R
R BB, AATARENEN T RPAFUARETSES R ERE,
Fx b, REETEH “BREFH HAKRASBRLEMBAE, wRHALF
FAAHTEGE —RER, RZ2BTKMNELDEE —k#ER, PEE
MMEHFRKEHEAZFRE, LABRDEFEAREFT XEEARMLL LN
BE, K APETFT—AN30FHERIFEFAGSH A, mAZX —TRP,
W) IR F Ko & — AP e B 1E B A AR B 25 T AR MR R K e RN o B4
#, Bitil, BREASBEAERE “T=2" HEBERARAAS KL
By, RAZLFTREAR. AEZF - A4HMFEASETENRZ—,
REAMNRGEBFAE, BBRAREHAEFER, TRATHIPHLABET,
FRF R R F IR, NS EAERFECER AL L BBk F
S E R —



©2 - RREREERSEN S EBRITN

B HR, FRURMALSERGIERF A, & EMN B E MR
B ERTR, ZTEREBRTRENE —F, BETROGE 4
T8, e foT 45 40 AR M S BLARAL . S F AL ALAL, Mo $4L H TTOA3 T
FAe R RN B TR, XAMEMRT LT F LR BIALLR AT
ME KGR, BRAEZFFANE, BB R T A AR B AN
(F) 2BHR, BAZOLAEERMKANEFE (Myles, 1995), 1245
HERAE A FFNESZENLZFEABAER L, ARBTEH SR
B, NEKAREA, LRBERAFEIRTENEBAS L AR HAE
FEE, BRIAARYT KB R H BN A ERMARE S, &
ZRENZFET, TREMEOMBEEFRAYE, 22K EAL T e
HEKRR, —AEHESTRALZFZLAMEBAR BT ESZN S
K BHUBUAANMRGIT AR EESRESH . B BN RGEFIH 54
AR, FRBRE MG ENEEHR LR, RAMEFLFE
FEBEE R, BASEZEEASREZFAALFTE, FThALTERE FSH
Be., RAMAE RO AR KA EFTZTF— R FIMBITTRNGFHR
Folkit, R, MBERYEHRALLSRAEXRGZFEF, LFHNFER
T ARAE M SRR EU A RRE BRI, LA I ARARIRE, AE
Erb BB By A b, AR “EHGLERT. B RAF
WA R HMA—ER—AR, IR RE, BHAEHHEF— A
ING—FZAA, BAREREZHFREE (RAEF+ERAFTIHE
— R ERR) B HFLER BB FRER K,

FEL, BGHANBRRRTLRZEME iEF %% (Complex A-
daptive System, CAS) &4 H (FEF. Rk AFEE, 2004), 2
FRGA—ANEA CAS, HA M, B “ BB RS TFHRIAA K 2
H¥on” VEABRA R, BN (F) SEREREEARLT, XE—4H4E
RABFEF, BARBHR R FHGZFL LM, IEFHRILAKEG BT
273, REHARNLFR, FAXHUASFTREHTREZALRE. B
s, A S BB AR A LA TR, mAERZFTREA Y R A iR
MESHRXREZSWHRX, BATEFRE, REERBHRGHH
M, EERHM, RRETARRFHGZF LM, AXGRDITAR
REFZGHBREE, LEAHAE S, HABARAL A, AHITH
ROFEM, ZFFRFEFH LB I 2k, R, L4y “)am”



« B

m

;1]

SR EREZEF LR AT, ERIRG2RIA, HEE “RHET
LIRHNBER %, BREAXLLMAFHROZFE N, BFRFALEEF
BAABEM G, ARGERNRR, MILEEHF P AL TFHEIY
) B, MR EE R EAREIMEPEFNA THREH, £
M—BEARSLE TEANARLPHEIRRALEZRINELE, REAHITER
FHGZF LN, ARTEELFERTTHRGZF “HE" R,
HERERGHRBARLEEZR FRE G, 2FAREZERATHAFR
o, HAHARALMEFEFIRFREABAFGSEFELM4, EmET HER
Myl B, FRAEAXLE LR EIFENEFA AR, &
GbEM B R ERR E&E ., RENM L6 GA% R, 2SN RER
Bt 94
£(BRHFRFEF - L4 (Guy Orcutt) 42T 1957 42 1 69 3
BT ik A MR — P AR T — AN A 2k 2, MULAESL (Microsimula-
tion) ZI/ANMA, RERLLFMUNMEABE LGS E, A
MBI R B A At 2, FARLA R, AT AN ARG ik
R BAKBETRGOBEFE, MUBEMBANERLS T ZHHFAAERF
A TAEEZE, ARM S G A THMKE #85 I4F, £2AA ALK
B, XESZAFHZROALBRGZITAEN, FEHUERERN 2
BABFERFE ALK LG LE T A, /1993 £ 1997 4. 1998 4 |
2003 42 2008 F, FARRAAT LR KA MAAE DL E A BCR 54 B IR
RE, AR RAEMABIT £ 2 FERORAZFEFHFTH—ATT
B E
EXREGAEBRATAKR, REREFR I SLTRINE, =2
FHEMLEZZEXFIMNBARIANEGFHFEREES R B AR LT, L+
HARFMARR LA6: FBE (1986) F B MMM ST F E5I A&
BFEARAR; FEE (1990) sHAMSHEMBER G ER | F ER R
BATH TR ; R E (1996) *THMUAEI oA 7 ke 37 L 45 -F & 347
NGB, HEMK (1998) A THEEHUBMHER, ATomseit
R EREFZENRFAE; Kb T4E (2006) 32E T —A %K
EMNAFTFHAE G HUARDAER | 2 A EZHRIINORAN S BR R
i MFeikit S b, KA FTAAL (2009) ¥ FHELITHERIIAN
BURPERY, TE22NETPEHRIK T THRERE R EHRAN LGB,



<4 - AR SN S BLBUR T

5 RERDADRBICGFN AR P RAMARLLBEEETLHHER, 2K
MBAEEAES, AAEFXN T EE ALK BRIEMH ARG B A AR
B, BTSRRI ZEBAEBRE T R A TR, BT TS
BE. RRE—BE., RREEFEEGRE, BZARLEINETL, BRK
AN(F) o8 (EERZTLE@ANERR) EGERME, BT
AMARBAAERFAREKF, REAFAE, SAREOHFTZIH,

EHER, BEFRTROGEL E0A XLMAARMBE RS & A 6 F 4 m
%, IRABRAAFRAS THXEZLEF XN EAREAHRES. BREH
HFRAGE BN T i A, 2ARBIL A THF ZHATNEH AT
BRARER, AABRITEAZENLE, BLEZBEAPHEEZREAZ—. &
W& A P BAL e A F a4 AR B T RAE T EALHFRHFR
A AT ARE” T, BRABPHELEHHCLE,

RABPAEZLEMANSGBE B HEEAFRHEWEMNF F AL S A 64 5
L, A TFHEMAEZ KRN F 5 BB R 6 7E R R BATIEN . X 2 A4
T 4 MEIAESAEA (China Simulation Models, CNSM), Bp 5 A % WAL 5
A (CNSM - 1), 4T AHMIMAEMMEAR (CNSM - 11 ), #MIN—FWiE i
A (CNSM-1I) Al FEARGHWEPER (CNSM-IV), 538 F
TS ERB RGP E (%) o, 24 (k) e, P4 (¥
#r) s pfek (FAE) 2w, RIEX IR LT MU EIEF N E,
AFX B A CNSM % 5 A2 A% B IR st 4% B MO\ & B 8 R AE A 2k R it
ITEEZ AN,

KB VABRN S BB FFN AN E, FHR 5 AHRA B 5 Fo L iEH5H
BRI, ERBEREBADBEHEZE > T LR, T3l gglen
SEERAERZRBTEN, AR I LR Ef LREHZHLT .

¥ —FE AR T KNS BL P A& A8 £ 2 b Ao iR M T ok 0 KR Bk Ao
AR, REANFI A TFRONA, #EBASSETFAEHE (defk
FodtAb FATE) HRBRLm AGHRILIK,

FoF R TRBHR T R —— MRS &, £ A% %
AL T im AR AR TR A b A5 a5 Xt T 38 & o)
BN Fo K T T RGHMUEMER ) ZARE L FiEfeF EtiTRE,

FZFNGRAEBL, SR THIERR ALK RSB T
HERRER, ApEBLENHF X, MET REEF MR 2R T




