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Abstract

This dissertation consists of three essays on empirical economics research.

The first chapter, “Education Investment, Human Capital and Earnings:
Evidence from Street Vendors in Taiwan,” utilizes Street Vendors Survey
from National Statistics, Taiwan to investigate the effect of human capital on
vendor’s earnings. The 1968 compulsory education reform and the expansion
of higher education are used as instrument variables and the two-stage least
squares estimation indicates that human capital accumulated via educational

investment significantly enhances to vendors’ profitability.

The second chapter, “Multi-channel Admission and Academic Achieve-
ment,” examines academic performance of students from different recruiting
channels. At the turn of this century, National Taiwan University (NTU)
started to admit undergraduate students via different channels. Top rankded
students at high school are considered by the Star Program. Students inter-
ested in the Application Program are first screened by their GSAT (General
Scholastic Ability Test) scores, and those who pass this screening will be
further evaluated by the departments. Students not admitted by these two
programs take a national joint entrance examination (Exam) and will be
matched with departments of various universities based on their scores. This
study compares college performance of students who enter NTU via differ-
ent channels. We find that students admitted by the Application Program
perform better than those admitted by the Exam Program. However, this
performance difference could be explained away by the difference of their
GSAT scores. Star students, on average, perform better than other students.
Once we focus on high schools that have no graduates entering NTU via
Application or Exam Program, we find their Star students have lower col-
lege scores than other students. These Star students, usually from backward

places, though lagging behind their classmates in GSAT scores, exhibit good

iv
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upward mobility in their class ranks.

The third chapter, “Distributional National Income Account of Taiwan,”
constructs new data to provide a comprehensive view of income inequality
issues in Taiwan. Following the method in Piketty, Saez, and Zucman (2018),
we distribute National Income into every individualistic adult in Taiwan and
use this new individual income data to (1) estimate the income distribution
of the whole population and provide updated inequality measures, (2) es-
timate the distribution of economic growth, and (3) evaluate the effects of
government’s redistribution policy in alleviating inequality. We find that Tai-
wan has an extremely high level of income inequality, an extremely unequal
distribution of economic growth, and government redistribution policy has
modest effects in improving inequality. Furthermore, from 2001 to 2015, top
income shares increased rapidly, while the social safety net became thinner.

All official statistics seriously underreport these issues.

Keywords: vendor, human capital, multi-channel admission, high school

alma mater, college score, national income, income distribution
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1 BERENTTEA BB
£ 1 JEE oy 5% R W Py R ] Lo v 7

EAHBREHELKANRRG, TweEReEmTm, f—ERAMEE.
2R ENE, ERRMMEASERRANER, HMERRBREERE
REVLEETS Y ASGER 2013 FHEIGEEBII AT R, 6 AEREE 18 B
REASHARFRIEE EE 18 B E T2 ABRIE S 18 A DBHRILLES,
Dk REXZE 1968 FRBHEH 6 FLRE 9 FHRESERTRRY,
HEHERNENEE, BMER, BREEEREEREANER, EMEHR
fe st HAS e A, BRI SRR 1R 52 2 & 2E R,

1.1 f&im

FERE, BT 5 B AR b RO TRk B E R R R E B A RS B
B LR T BN ARER, R BBV A B B BRI ERE, BBOETA.
B R EELE BT ERA LT HFHMERHE B S—AHKE,
BRI SR MERE T #RAMESC R R AT S S R PR AT, WARREEPRRK

o iCER IR E EE. MREEATAERRIREIRE, P&, WERBUY
FIRRMS GBS 6@, BURERHEERN E.

R, A E s5E B R — E R rh R R 3t T BUR B R R TBGRAE, R
B ESE IR FTE S HEXNE I B IRESSE, BT R
RVEEBOR, R, FREBCRAVHREIEST, (hFEULEURERNEIRER, DK
FRERRE S TR RER. A, BREBROSE KB, LSRR TEES 8
(ERFEALR .

UMERAEREE T R S R A E W RS B AR 2 4B http://ppt.cc/303A o
SHRBORE IR RS, 5538, EREF (2010).
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# 1 ERERNEE RERENHE. DL 2013 FRFRESH, 2013 F5E
HEH 32 BRER, BIRKEETH 40 BA; BREIMIEZSERBNELE
FEMILERS 82.34%, MIRNEE T NEIEFERENRE 41.14%. REZRA
KE, 2013 FEERHIEEIRAEE 5,510 (BT, AERES 2,444 (8703 #ERE
FERBEICEHIILER 15.16%, TAEERERR 16.84%. * BATHER, TR
RRERH. BT A EERA, SREERERE, BREEENRESTE
R Wi, BIGEENMERE LEBUFBORM LHIFE, R EBSREARTERIR
TEER S AT R

TERETR R BRSO A RS R B R A BGR T4, TAEBCRTTH,
%75 i U IR ARG S AT IR T R0 AL, BFHBZE TR
BHEERAIRZFTE. & 2 5% 2013 F— NEIRER 2 B2 HER LR, €
KPR DR REL, REBFERE, Rk TE AFEIRRZEREH
HIFE A, B re R IR Z R w2 TR E R ATEL° BRIbZ ot #HRSE
ENHBEEERS, FEME, LAMEKS. ERRREEZEES, MREE
BIRABIRY, KR T AFEEER SR 22 EREEN T AR,

ARE, B 2 R R A = ? BGE (signaling) BB R E AR H
F—EEECERS. EFBERLR, FRMBEREEHEEINER Z2EER
IFEBERSHEZSHBE UG EAEEIHENGE, FE IR B CRFE, RER
TBRZHZE B ERE (self-employment), NEAEBGRRIRE, K 6 F# RS R
AUERMREASZEREZZBANER, B RIMK 4 58 TBGRAIFHE L.

SRR A ERER: (THUEBHBERUA-THEREGRA/FTHRMAEEHER—
R)x T8 R EFED B HEEERA Y. B3 EAEIR F8RRANBREEGRE, RERR
A& Mt e (E.

BELILE , SR SR,

SR AFNER T E T RB R ABE R, B Rl A BT g HEERARUTHEA
BEHY, AXHAIR: BEAATEAFERBEH(BREERA/REEEHEE-R+-BHER
BREMAX) xBRAEFEHBH(BEASMERE+EARR EHE) +(BEEER+EEEMR
BHEEEHRHEERM)/ BREEA .
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& 2: 2013 F— NEHEN 2 B EFHE

R ZIERES

N g AFIE N i A
HEREER (FA) (7T) (FAN) (7T)
INERLUT 47 30,409 393 25,214
Bl (%) 40 37,172 931 28,766
= () 64 38,594 2,773 30,370
RERE 18 42,499 4,485 41,069
fRE ) Fi5 169 36,410 8,582 35,551

(a) ~AEREEZERS T RENKE, XE—-ABE 2R,
(b) ZIEFEEELHARTEE EEHRENEHREER, ERRHR 2013
F 5 B, B ARASREE IR AATEE #ERESA, MaElE Rl A,

S5, BERETOKRETS RZRED: —BEREIEEH LIEFERN
BRI (BIANEEET. S ETEIEVEMS LIF), B2 EE R RBBERE IR EH L
VB BRAIAFHRE SR REERE T, (HREFHIR A TIUS [EH ], MH—-RZER
SR AR EERWBEMII. M5 ANEAENESEREFEMER, BHe
H BT BE S BRI R,

FMABEREELRARG, TReEHENRERAH, B—ERAMWR
H, REREERYENE ERBMMEEHERBANER, ERRBSEE
RERENLBEES? AUGERER 2013 FHFSESHRAEER, EEE
EMERIRE, DIT 1.2 SRR A SE, 1.3 fi R RS FE LR,
1.4 FIETERE ST, 1.5 fRHm.

1.2 SskIal

BAREE B TR S B G B E AR vl 5

l

T, BERERE R

E{m
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EANBRGIET A EANEES; BHOFELE S BA FIREEZ
BB, MRS T R N R T R, S
FRHRLRAEEEBE (cross section) &H}, M A— & /NF /% (ordinary
least squares, OLS) fliFt2 P92 E il ¢ (EE BRI STREE 28 T A4 1 (en-
dogeneity) M, K BCA TR SUBARE HRRIE, DUE RS (B NS,

BT ERRERRNAMRNE, FEMRAESHAGEN TRBEEETAE, &
wEE A ZE AR, (HEE A RE R B MR TR 28, AKEmaEANGEFIA
NERIFE, BIA0 Angrist and Krueger (1991) FIREAREH4EHZHT
[, SE R A SR [ A58 BORE 2B B A SR R R B P = 52, B (A A R 2B R
HHREAERA, (EELEARE S HERR, WFE LI B BE H TIEHR IR 2. Moretti
(2004) HZERLURMHA A ORHBEESEBUFRE LR REFER T REBE, 4
BRI (spillover) RUR R EE IIREIZS,

PR B BB ERM, FEMAEERUNERBHEEHNEREEERT
B8, HHRREEEEARCNMANERERIEMRN, MIZERERES TIERM=
FERBEARNINMANNERRERZE N, T L ESHEAMEHEAER A LI
HATDEARRR, R M E RS N — k& N k. ATTEARD
Hr7E Ll B BBkt e FRE WM A m R — MR/ NF 5 R R R 7

1.3 #RATER

EFHREEE 1988 i, & 5 FE R EBIRE. HEHREGEER
TE B S BRRY FRED T R P E R, DU S BRI E R B —fik
s B HARIEEATIRE AR B E #E R, (IR E RS 4%, a0iE . B, st T miy
SEHIER, A REER, MEEEE®, BHEAEEE A,

SHIANREHE (2003) . Smith and Metzger (1998) %,
THIANFEZE s AR RS (2007) (BRIEE (2010) %, AT, h— BB R TERIART 2 R AR T
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BRI IR WP B R, BRI B, Dl /@ bl Ht
FREH 849 AN E, 2EWRAEHR, WET—RBIIHEZE, 58 _EREAR
BT, BT — RS B AN B A A B, D R SE M DU A R
(r%y, M ELBIRCE &8 SR AR, PErkhhB Mk, Wik B350, E1TEERTH
&,

R FEESTGCS N AEER, 25808 IRTEE 00% REEERENR
%, BRI IR S MR B ER B AN, U R EER e B T
ANBUE 2 AU, THOBEREETERE 1.5 A5 #REXETH, EE R
MRBLIEE S 95% £h, BRBENBTREERD, il BERFEHEE
FREEREEIR, K8 AR LEIITE 85% Lk, TTE 2008, 2013 FHIFH
i I EEEE 90%.

B 1 EREFHREEET éﬁéibﬁﬂﬁiﬁ%ﬁfﬁ IEP—JL/{%HjEEE&
fﬁé%ﬁlﬁ’]il&f%ﬁ‘ﬁ%ﬁﬁéﬁi‘*ﬁ ‘FAEWJE’J&WETI_J Ryl NS iyl
SR REE 30-34 BRI, ﬁﬁ%ﬁﬁ&%%ﬁlﬂ’ﬂiﬁ%%%’ﬁﬁﬁ%ﬂé 50-54 B
Ho ARG, #REE R THFHILGBBRESHIAES. FhoME
B ERET X 2 T NEIREZERIZFNEESMEE WFRREEE
. BEHENBERFECR, TRHEAERNAZEENIRGUAR, REERY
HAZERHEFIREGRA, BRI ZEREE RS B AR
REUE, —ANBREARLBERTAERT LT, MEARFBAERTLT,

AXEESNEREFRE 2013 FEREEMIHAETER, BREAHR
8,402 %, THEEEIH, BFEREHNEAN 18 FAZAOLE(RE 2) &%
H BT B E SR EE R A AT Bl £ R iRy T R B g 1515, EE
IHTATE BRI SR B RE 3 .

81 2008, 2013 FEHFAEEF], 2008 FEIRIEZE B T A 2 ALUT (BB B 96%, 2013
FERIE 95%; MEENTYEEREBTABEE 1.5 £,
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16
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Nl

15-19 20-24

25-29 30-34

35-39 40-44

45-49

OB w5 E) )
1. EFERICE B THAESE ISR (%)
(a) B EN R E M B B EHRREFN AN ERFHERE.

*& 3 HLHET BREE

50-54

55-59

1

60-64 65D |

B B THE TR i/IME RAE
BHE(ET) 8,402 419.59 417.99 0.75 9,185.50
INE R DUT 2,029 314.63 299.86 2.38 4,331.50
Bl (#]) 2,054 423.22 458.34 2.17 9,185.50
T (k) 3,344 452.92 435.22 0.75 6,789.83
REME 975 516.09 436.74 2.25 5,428.00
M0 B M) 8,402 0.53 0.50 0.00 1.00
FAEFE 8,402 9.94 10.22 1.00 70.00
7
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| 19667
i

8RB ANME KRB

2: R REBSRIZRE 18 BRI AN HER (%)

(a) 1994 FHRKEHEEEGMAETAL; 1998 FEHEHFALEE, 2002 EHEBHE
ERUBEEREER,

(b) 2002 FZ2BREFBEGBIRERH EHABMABER B BB AR.

(c) 18 EALBAOHESETEAZABRUFZE 18 BAOHK.
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1.4 HEM

4 B— /NP EREEHER. R (1) WEER, TS, #EELEHEE
Bk, AFEKS, mHE—Z2RE Ao 5 (2).(3). (4) HKXgm
EHEIE LML FRERREET BT EATRAEIERCR, UK E SR, da
R, A MRHRER SRR EEE2ENAFERNIERB RMEZEKET DR
E, FREEHERAENEEENRE, B FENE, LR ERER BT
EEMERE, B LT8R, BT LS, ARG amEEeT, #
R+ HE TR R B AR IE MR A

R, W—EAERATRERRGREERHBERE TENP B ENANTER,
A RE RN R R AR NEEH N LB A AT REIUS B2, K THEZHEPRER R,
AR 3CH T B B EUE T RIS B i/ INF 773 (two-stage least squares, 2SLS) &t
Hem b, MEEIMADERER AR IEERFENTE, RMTEN T RS
VAR ARNZERERR, BEERAEREARE MR, hitER, LR
HpEibeE e B 2 B 18 A B AR A F .,

FOGEAN THEEE: #REE 18 BIFREARZRNEKIE, #F 18 5%
FrE P2 ABIEE 18 MADBR A, DIREERE 1968 FEBHEH
6 FIERE 9 FWPE, M HHREICEF BT REHENRS, BE R g
FREFHEFSERH. TREXENEESRERZREHF, X I EBHE
RERZE, BRI EHBRE, (HEES R EHRAE
TEE G, FE LT EEEREE R EER,

—iKER, HBERESEANR, EEAMEENTIERRE, SRITEMRER
AR, R TIERIEEE . ANTEABEENNZE, REPARETIER
AIRIFTRRAL, FRT, ABEHREE & M MRRAT B (EAY 223, T AR FPRrA SIS ES
ERERE. ARHBREEBANEARZ EHIEANEO IR /NS — R R
INF TR R R
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# 4 AFE(EIT) - RANFG SR

(1) (2) (3) (4)
Bl (¥]) 108.91*** 121.62%* 137.06*** 133.67***
(21.24) (22.46) (22.47) (22.17)
() 132.51%*  155.99***  171.25"**  162.07***
(21.49) (19.75) (21.63) (20.88)
KREME 198.55%**  234.01™*  255.42***  25].81***
(26.98) (28.70) (29.25) (28.20)
EEmut —30.51 —21.57 —30.76
(19.55) (19.33) (18.45)
FEEH 7.49%* 6.83*** 5.87%*
(1.88) (1.88) (1.86)
FAEEHTS —0.12* —0.14** —0.13%*
(0.05) (0.04) (0.04)
=1 1 370.52%** 323.56™*  504.16™*  422.01***
(10.75) (23.98) (60.55) (64.48)
) X X
TR X X
B ZE B, X
B X
EZN 8402
R? 0.0215 0.0295 0.0956 0.1202

() FH R AR L2 BB,
(b) FEHEANBEEHRE L AZHE RS, o~ H * HRIRE 0.1%. 1% B 5% B
EIKHE,
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MRS B i/ NP S BRI E TS R 2T R 5 RE—FEREETH F st EE K,
ESETREESEN FEEERP 10, EEAEEH LEEE (weak instrument)
IR, EHERER, TRen WA TESY, AWM ETRESH, EF8E
B BFEN E R EIRRTAE, BT R8EE. A, X (6). (7). (9) HEREEZ
HREHBE RIS A/ NP 7 SRl E T, BT B vl pE R R R4 sE11E
FRANNFEHERGERSERBBHENECR, BRAEREIES2E; K’
g THB MG RE, FEHEINERANERERE R NIREFENZE,
BRI, B ZRHBERBANER, EMAIPEAHKEEHE, B
AR SRBA R 2 B E B RAIS, BAEERRE (robust)s

1.5 f5a

R E—FIEEOATHIER, BMTUEE—EHE -2k TRes A
THBHEREAN—RTAEY, HEHEREETR, ERERMRETEZT,
R THERERSE, HAE&E. R, SRH RSB, AFEES
HREIABCR RS e/ N TR0l e T, BB R T RT. AT AR TR &
BusANAEN TRBHERE, Bl TEEERERE ISR ER
R(RERNBEN—FEA) R, KILERNIEFRA AFHEEOAE, BiER
oA v] TR SEE A

554, BHHERMTHRRIATRENE, A EFEI Al e A HAth A 4 AR
FlETR o AR T S B R BN FE A AR SN A (A7 St BE A R M), SR FIREEIR T
HENBEEHES, MRRMEEE - IUGR P E R E B4R EH, Rithee
# F Tsai, Chou, Liu, and Thornton (2009) FJ /A, EMBHIEEEBEHE LT
R ) THEEH, nIaEr] DASE (5T R

EmAA, MR ERMERBANER, AR RALEENE, 8
(EREZEIEER R SH ANEAHLERARNZE, £RBEENRE TIFK
AR 7 IR T e S o SR, 25 MR S = 0 SR (U R (B0 221, T LR PR

11
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# 5. AAFE(ET) - TESHMGE

(5) (6) (7) (8) 9)
OLS 2SLS 2SLS OLS 2SLS
B (#]) HEL 156.98***  253.60***
(16.84) (36.57)
RELLE 128.84***  404.73***  512.12%**
(26.60)  (110.83)  (108.11)
EENoyoy —43.53*  —33.18 —28.90 —33.77 —24.03
(18.58) (20.25) (20.27) (18.11) (17.83)
FAEEH 2.85 7.15* 8.33** 4.06* 5.89**
(2.02) (2.84) (2.85) (1.88) (1.90)
FEEHTSH —0.11* —0.18*  —0.20** —0.10* —0.11*
(0.04) (0.06) (0.06) (0.04) (0.04)
HH 585.26™**  558.14***  534.50***  458.99***  370.92***
(71.11) (71.26) (72.97) (74.23) (80.48)
T HEBEH
REBGRANES X
18 A A HER X
ZHEBRHTE X
EZN ) 8402 8245 8366 8402 8402
First-stage F' 129.87 113.92 690.25
R? 0.1047 0.0721 0.0377 0.1172 0.1095

(a) R AR LI BIBOIE; &R EHIR T AT3E0]. B3t RN
KRR E R
(b) FESRAR MR RBUZARE R, o B~ R 0.1%. 1% $2 5% B KE,
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IR EFTE BN, BT, FEERETRA, URHBERERETHY
A, g B IR FERR R, RN FEZRUBIMEERXER, ERBEUT
W B TR MRS R A R R R E BT BRE 11 AR, MRS £ M E A AR
HNER, BEd M ERERE A IR ERIRE IR B EERE T 2RHIMF

13
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2 ABEEHLEE R

BB 2007-14 FRARZ BREBERBFEE R ARFHBMANELH, 5
AN FREEEEARRNERERBZR, WHELFES T ABBORE A K E Y
B BMRR, AR EEASEEN SRR EERBE B ERIEE AL
R4 (HEHIRGHER Z R AR R AR BRERBN AR R, =HI2H
ik, FERENTE S AN BRI A RE R, MEERIERERHEA, B
i BEA SRR ERFRR 2N BRG], EHBERES 4. %
EFtE ) BEMETE, RELATONERZHERRFENEF L ETARE
KEWERTHERELANER, FHUESPRELNEZRA PN S HEERD
BE L, RMINRRAERE 2011-15 FAEALIREEEIEEEA G RH R T HIFE
BA HEZFENEZENBIES £, —Z2R R DN H BOE R 2= Rk,

BB EGERS, EEERE AN A BB RS AR,
2.1 &

2002 £ TREBLITT AR E] FIA2EEST, fR T 1954 FRE 48 FHIRE
PRIAmIE ., REEHE F EIRE-BE BRI RERIURER Y ZEH (2004) 3B, B
ZHIEREZEEERE, ZHA0BEEMH THENBE, K2 HAEWERIKERK
BEREZ D BRE, EE RIRBETEFRCR ARSI B R SRR,
R R PEE Y @ 2L, ERABEERNEERE. RER4ZES
BEgMERET ST AZBORNWEE " REEREENRNEEEENE
WEEGENEZAME, RFHaEtTroR R 24 JIKRS A BETERZEEE K
%, dUKkE R EEBREEAE ), BEEE S H O R

IR, HUBHE B—E BB AESIE RFFEZ 1993 &, 1994 EHETFARM [HETE],

1998 Fidadi [HEEALZ ) B2k TRBLZTTARHE| & ABEENHT.
0 RREBRAZEGHAEHE http://ppt.cc/UQSHN

14
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R — I RIFBOR, AERBITES —EFHETE, SR EERHH
BERFIFEBITRIVESE, AREESTTUBHAERERE, &4 RaENER
BERARE, Dk ERFEEREAN, ERt AP EERE, 2015
F 3 R 20 HEMASEREAURAELRERRT (TEETEFEA, KEH
MG —3, BRI A I T 2 R 8 EF VRS URE B AR, (S S
5B Rl M R R DR, AR B T — i, MU I TROSEEEHE A /4 3 H 29
H I+ ZFBEAFRERE ] BIHETHGE, BREARFEHEE LN, LT
ANEBH S [$8] A8 12

[ 88| 2 T REZK B A Bl £ Ba i B s aRn 217 18 5. BRBARE (2002)
FIEREHEE (2004) BEHEH, EMEFIET, F LREBHAE XHHEEENERE
BATHREMIBTEEN, RETKERREDEE L XENRERE, %L
BAREE BB EREE XER, BB [AF] AR —HEENRE,
HH 75 #EELMHTHIE (2009) FIF 2003 FEHEEEH L T A BN BHETEEH,
B EBRBES R HEABNEMEEERR, B [B8%4 ] 1
REFAIERF AHERSFHE S, KR (2016) HEBEAFREEARGRNEL
HEEMPYRENRSMORI, B 2011-13 FHFENEZLEMEER
FH AR EFSN S I E BT, MG, ZoCE, EEEH (2016a) 247
19942012 FBUAERZE4E ARER, HBH LT AR REBARE L EMEHAE
AR HIAT RSB E S, M52, LT ASHERBEBBEE NEF, #55
PENNE RS, DPFEESIEEERINE 1R,

HEEAE 2007 FELUMIAE LT AEGHR [HEFE] ASZEE, BE 2011 £
AR, #5 [ ) M TREEETE | R EA I [HERE | HBURBE
RAEBHEAEERNEZ, EHERENOEESE AF."° BEHE (2016)
e, FEFENEEHBERRRE T EET#HNE RN, EEEREER

HZE5RE (2015.3.20), “NEFHTEEEA, SEIFHAE!” http://ppt.cc/I6KPu .
VBRI H$R(2015.3.30), “ME A& 48%, #Hk% 88 A" http://ppt.cc/iWald o
LR BB AREL T AZAEM http://ppt.cc/Tk6rK .
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T ERER BERTNE ST IR FRERENERE TR, EGRELRE
KR ERGRBONIEE . BAREEAN, THE | ERESFENIR, 1
AT JEIA 2 R rh 8 S A BRI A KR AT BE T,

(R TR AREERGRILE—BZ AL, ERETRE R RS, X5
hEmEAZEE ST AT RS, BFRELSITARBOR, B0 BAREE
ASBRBEERASRBERFCER, REMEWAREERSREASRHTEHEX
ERCRIHBAFIECE . MBI, BUR RS EERE 5l RE B SR R
RAE M ASEHEHAENANFAERIRBEER, fwmS ASEERENE
BRAZR, L EBROHRERR: PHOMNS, BEAASRNERREKE,
HRGBHFLE, FASBENRIRE. RPHAELH2IAREEREETTH
BTt T80 ), BERAERE AFHEES B/RRATNEME T & EEH
T BEI R, RIS Lehf JE AT BAAE B R A rh ISR I BAE, LB R a5
L EERBATEFE L.

EHIZHIRAER, BUARBIZEh, 22504, EEER (2016b) BFEERT
WHEF KR B 2R HENE B EERRFELE, RFEXEREE L. RREARENM
R, R HEEG (2017) BHEIZHZOEEFEBIGREMM, HRELEE
FEIEF AR, T RS £ RIEH AR E KRN/ E #8285,
(2015) WAEBEPIIFER, HaEEMEEENEERFNEZEENRIEE £, A1, B
BiEt, BRI, BEEARBA(C (2016). MRATiZ (2012) 28238 (2017) 4 RIBEAGILK
2 LR AR D R SR AL REBNE R, BEREHI2HRGERE
BERARBRE, HRFENEFENEERNBBERAEEEER,

MEH SRR MMM LR, =5, S0, BEE (2016b) #HAEEA
2 4 15 2 Bt B TS BN (Tt B i SRR R IR L B CHE TS . BEE NIT5 5 42 AR AR,
#ZEEL (2015) RERHFAMEELANSEMEERS, BRSI®WL A, MH

UREBEREENHBRREFEERET, REARG. SRIEENYEETE/ RERETELES
EER, FREERE—. & _REAX,
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FEREEEENAIT T A LRI R D BRIEEL, BR(G, BLAREA{C (2016) SE3RES
EARBEPIB ARG 165 A1, MEFAERNBERERREE. AL, £LHE
(2017) HIB IR AREE ARSI E B £ 85 4K, BEABCREAMEAER A
an AR5 A

A KRS, BAMIFA 2007-14 ERAZZ G RBERNZFEERL BHIBGE
FMFER B, FR T RAEEREASRNBERIER, DIWFHES A BBORE
BREFERTER. BfM%H, MAARFEEEAS R LN BEPAREE R ERTE
FABHEE HERREN RN S ASRBERANAT T ER,; 2
TR, R AENTEE AN EEMRREEEEE,

EREE/RERETE, REATONERRAERRFLENESE, K
WR R B E D B ILFH & EIRALE & PR ERGEN 2R AT 2L, T
JBREEH REREEEARZZATEE R HELMA. ETREREWUER
TREANER, FEHERTREANEZRIPIGN S WEE R EE L. RN
MRREHKE 2011-15 FAEALRFEIEFEAGROETREESE, HEE
g AR (B TE 5 A It —72 Bthn] DU B2 o 22 SR e 422 22 I i
%, BEREANEEANEREPHEL R EREER,

ABRT R 1 fiftame s, 56 2 S BN LT AR REEE, WRVT
ERAERTEELEREEASEE ARG, 5 3 fFHASE HIH
FHER, i 2R MHRBBERCLE 2. FEREE 4 8EREER AT 2HEH
BRABENSAREZT, SEREEASSENBRERIZR, KEE 5 #
BEARLEFGR, /FHfER.

2.2 ZIRABTIE

[REZITTAZ/E] B 2002 FIEABFARER, 2002 F 2003 FHY [HEEEE]
I THER AR | IS BUIRE B SAE BTHE. 2004 FHE TR [HEETE] 8

17
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[P |, THRFFAS ] SR [MEAREE ], WRE [BEAZRMT.O | RS
[EAEE ] A0 MEANREL B, REFBEAZEESR=ME: [HFHo% 12
RCHERS ] A0 TMEFREE | 2004 FE 2 N [HEREEEE | 20 TR R4
MR, BPERAERL, AR i m BT & RERCR R EIRER B 4 2 N EE,
FEMRBEEE—RT I AF-RENFEER M) #E 2 2 3 K24, ME
— B4 QBB E AR ().

2007 FHEHLIMINAEE R [HEFE] AREE, [BEFSE M 18K
HERE | AR BT EET S AR 2ESINERE, MERARNEZREREE A
BHIRERRE. 72 THEFE | b, SREAHRERH) TEHRELS D 3
2R, FRTOEFEBENEHERINELES 1 4, TF—24 HeEHRHER
E—FrRBH—EER, HAREHNE—RFr28EEL 1 £RR

2011 FEAETE TR A [BERE ] NBEAHK THEHRE ], EA
HITH [FH0 %L MEARGE L TEEHEE | BERAEL T AZNERE=({EE.
[SEEHERE | WIRANABEGT [HEFTS ], E [ERHE ] ZREKR [HEHE]
th, —FrEahEo B (EREA D2 HENAERNEEESE 2 4, TR—
24 H R — TR — (B 22, 1

EhiE S et-S ISR VN R EVNGIEINE S T ARINE I=h by 3%
B SEE, LAERBERZMER. SRREERETEASER THFHAR/EA
FEE ] M TERHERS ) SRS R (B HEE. DA BLRBHRTER) KME—KR,
(R o PRE SR UL A RO USSR 0 L. TR/ B EHEE | b, K&
B HE I 2 R B PR R R IR AL — R R P R R 2R E 2

153 SR AWEEERY 3 AR XA BENRSE 1 25, 2 IHA8E 2 2
B, ECEBRRRE 3 B (BHAESRRRERNE 2 MR, SNIRERELE.

TSRS ] WBHAERT IR [HEE] 0 3 MER, BORT S, £ B HE
4 BH T B, TE-RABEERE VERERLN 3 @B, 2014 F [YEMEE] HE
BRAHIERTE 8 SR, BAMBETRORE 8 SRR TH WA, MAMEHAE
BB, BT,
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to EE P ERBRET A E 2 IR, 2B REFHEERSICRER], RS
HR IR EHR T BARHR R T FE L E B RN, 24 a7
EBRBHE2IARRAZIEER BHFH(CUT @8 1155 1). 18556 X8 B5 B H]
PR, KBRS A RRE AR S B T 0 B 5 A BB AREBOR, SRNHEF AR EH
B, TRz RERSHERREEE— B LENRERS, MEFEEERT
EENE=ZRRE,

* 6 EHAEISEST BREES AN, RS ASEBRA. SR HEE
BIERHIAE, SULRENTYME, B4 18 MALDER 32 BA, HFKK
14 BAREBEE, ¥ 11 EARETEE, Sh SRMBEENILENE 45
55, LL 102 2FRA, 114,248 HAEhEELEF, 7 83.8% 4 ARG, H
) 45.1% S EFN(EETETER 37.8%); 19.3% WEHBEELFRLT 1%
EHERE ], HAH 44.4% SE (G2 S LR 8.6% ). EEBARER [MEAHEE .
(SRR MEMEESRIER, EAEREREESINES, HP-RELE
FEfFE G E T EEERHAIE 45.1%, H 95.3% BHIER (24N
43.0%). HEMEEEAREBHNFBISEREE S EmHEEAER LGB 4.8%
1 1.1%. #ITH 6.7% R RS, ATEEREBEEFHES, S MEEAE. I
ERR, R/ B E P EEERL T EASR, T B EARGESRRA S ER=
EFBEE BRI 40%. BAERRAREE, BALEIEE LG EHHEH
i S ELHEEEE R, B EIRIE A R 2 R DU 5 R 3R,

2.3 ROdfE

AXEBAEANTEER B REENSFREER. SHRENA RS, 25
EREH T 2ENWARES AREE AZER RN (R #E KRB RE
%) ER(EES) 2R AL EXah. PR ESETESEN, SHEE

IR (103 BE) $8%, FEEE—RER 6,011 4, EEBFEHHERERERT 102 265
HEEREEEOAY, & 102 SEETEEEABY 5.3%,
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EEMEHHE N BELEZ BN M GRS Y BENE2 hE ST WENER S hEEy (1)
HBYV ch Y BN EERE Y Bgbe e g ch BOE Y MBS M R Y el B E (v)

|¥¢  €G8°CT  CILWE  1gh'c  LLLOF  TL0°06 701
2056 0S0°L¥ 0CL'ST 0T¢  L90°TT 0S0°€c 9S1'c  9¢F'¥FF €88°L8 €01
88C'T 0S¥'S TT1'6¥ 02S°1G oF¢ 9086  ¥S0°C¢ LS6'T ORT‘CF TTlL'G6 SFCFIT  1¢6°0FT  ¢0T
L90°1 LE8°G orees 0LE'8G 0T€ GEE'8  ¥80°0¢ 09.°T L8S6E ¥90'76 SCI‘CIT S8¥PIIFVI 101
868 L9%°G 806G GET'T9 T6L'TIT  6.8°TFT 00T
EYEVWER MEESNE IEEE EEEE EX Y ZuE  EX BLE i W S
b AL HYEE B Y ) T

WM BECRE Y SR FksEfh BRI 9 ¥
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EREEEMNEE T2 EEEEEN 8, URKES BN TG LI
18 ABEBEEREEEMEENERSRIEE, Uk 2012-14 FEARF
ERE_REREEEE DR REERAELHEEE. BT, R TRTEHR
ERPFEEALEE: 5] (2001 DRI RZEHE 2002 DIERAE RS %),
[EEEE | (2003 LARTHIHEEE AERR] 2004 DURAOMEEHEE ) [ACHE ) (BBAHERE) A0
(2 ] (2010 LARTRIEFTER 2011 BN EEHE). B HEPERIVEERE
B, BfAWESEE. KRE RER B DEREHFE. FEsms
BHER Bz ot

® 7T BEGKEFREEETENAZAY, KTHFERREALZEEN
HERL: KESTARLRERN, G RSERTFE2EGEH [RERTA] 9%
A2, BUE HELFZRERAMEER [HEETE] M THFALZ] EEnE
AR 2002 FLTTALZHERGE, RYIMFESKNEIEFHAD BN LEZHE
R THEEAZ ], WARMM [HEEHRE] EEHE, 2007 FERMHMBE [EE
FHE ] A4, 2011 G 2R M 2007 AR TFEFE] AR [HE
Bl OREFA=ZTIAEBEREEAR, FRDRZFRD, FHFADE
ABLAIZERNN, SLELBIZRER, FEA0 #ARLLAIRE 2000 FLNBFRZEET
[, 2 2015 FERELRLLAT; HEH, R ILAIZRE Bt FolRESEEL
BIEIIRE, e RABESLBRFEAD B, KB EARGE, BEEHEENS 10%.'°

2.3.1  EAHIELE A HEE A R Bl

RTHELIEES B ABNELEMIMBINTIEEH Z AR EH], KA SE U H
B HIBGER T R AN R B 2 4 A BRI 23R8 1T (BB AR /T) MR, [E
3 £ 2015 FEAREEEBALRLZHFERSHI BB, B EA RN E2EEK
BO B GEREEER S BNEEHEN T /A, FEARFERNSEER (first-order
stochastic dominate) BAFIEEE; BEEMEBENEAS B ENEHBERNEE

ISIRTI, BB RHTERE S EER LG REA, &80 £ B E AR LRI R %,
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® 7 aRKEFEEREEAZAH

N ER SE T HE B2 AaEt
2000 3,138 147 190 0 3,475
2001 3,069 288 111 0 3,468
2002 2,965 499 0 0 3,464
2003 2,940 487 0 0 3,427
2004 2,732 562 132 0 3,426
2005 2,700 580 148 0 3,428
2006 2,718 588 174 0 3,480
2007 2,572 791 260 27 3,650
2008 2,530 815 246 85 3,676
2009 2,454 830 252 96 3,632
2010 2,099 951 258 144 3,452
2011 2,043 1,115 0 220 3,378
2012 1,816 1,251 0 324 3,391
2013 1,764 1,247 0 330 3,341
2014 1,697 1,348 0 322 3,367
2015 1,639 1,386 0 320 3,345

(
(

a

)
b)

= AR [REHE] EE.

(
(

d) M%E | B85 2010 FLANTHY MEEFTE | F1 2011 FELURMN TEEHEE

[F3 ] B 2001 FLANTH TRERHE ] 1 2002 FLARK [FHH5% 1.
[EREE | 35 2003 FLANTHY THEEAZ] F1 2004 FLAR ARG
(c) MHeHfE] 48 TEBRCHERE |; 2011 “Ef2 [E2A5HER | A0 2007 ERAAH [HEF

e) NMUBEEE A, KIE A RER AES LERHF. FRAARERE,
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5152 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
~ZH *HE ~¥%E
3: 2015 FARFEEEASZ4 LR K RZEL

BRI SECRA fRe IRIULAT DA RR, ESRTET HBERBES NS, FEAFERN
%@U)ﬂi%%iﬁ%ﬁé?ﬁ%&%ﬂ%%ﬁ&g

E PR E A ERYIE. i 2 B R R B AR AT e, BB &2
AR R R E R ARE, HhEHERNE RS ESRANVEERPRELT
PRIE . BHSEAE R SR P B R RGIAR RT BB AN R 8o SRR B IE. fAUES
BE{EORSRIN 5 42, W& AR USRS BRI SR — RS BBy P 8L ARE 2. 10%-90%
RIS FE B #L. HAMVEHENEARFRESRR. SRS EH. M, R
IE. {2 B A AR B R B R 28 — P B BAER P49 55 10,90 B 7L BUARHA B
K5 B IE. iR BRY 5 A

VEESHKES T ERREAEEMARER, B8 EARTFEG DI — PR T
BRI, ATTRBRERE, RMREHR 2015 FHE2ARES . L2 BFENTHEARK
EE B LA RE, Z8bEA T EEE AL LSRR R R 2 R %,
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& 8 BUEMPUREEE R RS

ERIARE AR g EHEE E 10 BOE 8 90 B
Y5y 5493  85.1 7.2 75.5 92.6
FEIE. IR BEERESE 5869  84.9 7.4 74.6 92.7
RIEIE. BB 5139 749 129 55.5 87.6
EREER RIS AR g EHEE B 10 BOME 8 90 BEAMH
Y5y 5493  78.3  12.0 60.0 90.3
HEF ERGEERESE 589 77.0 13.0 57.5 89.7
RIEIE. BB 5139  64.5  21.2 35.0 82.9

(a) AFE 2012-14 FHEREANRFHS R EFH R BERRCLRE

(b) BEMBERIE S REARGE. FRGERKE, B8 2WEERE ZREEHRK
o HH2HERIE _EREEFANEEERSRETRE,

(c) E_ERERABLEETELE. DRNEREITWER; E_REEERESELRBE
FeLIFTEF A L BB BOEEE RN, BR DU SB35 TS B I

2.3.2  ABMRAVERZEMA

BARELEF—FHNRERR L BR AR ILE (B EXE) MRELMERIERER
H (s LEyE SHERESE), 8 - FRENEER SR ERHEHRE,
SR = LR AT AT 0 20 R EFRE ML, BMLErEs £ K2
WA AR B ZE NI, RILA S E B A G REER — ZFKSRIH 2580
BRI B2 A ABRINBE . Ao, TN EXT RN AG
i, MEEBENRIEER. B 4 .5 .6 FHBARSEEEEARES
THMEERN T RAE B EER, EERH. REENTOEENR
WEPEEEEPY, FEFENEREREENTE, MHRT 2013 F£AZH
REAR-FEPGRBERMERRFLEZI, Tmef—F B FEBREENK

2099 BERE 2 B, S REYREGUEEHETR, FrERERFIEHIOTERE, BK
fR TBIS. 5 REEFERS T (GPA) BAEHEAH 2 RS RE ] SR E S H0 8.
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86

84 N\
82 P'?‘(L?L‘ \‘\77-4
e et gl

e a—

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
+=HE wHH —RE ~%E Y

4 HEEREBABER —FPIIRIR
A RS EABES,

18, EEREENPIREREE R RREE B, F— ZFENEEFIE
AR H EARNEE, EUTFREZG KBS B (grade inflation) FIHRR,

2.3.3 I RBLRE

bR T ASRREVEREEL O, RBP4 ERCE S B IR R H b, flang:
ERERHIBANTEIREESS. HREZMEDSMIREFANARES, 947
PREEASENERNGRERIE A REIEZ —, 2006-14 G5 K—fik 4 KIBH

PEAGREHIRER [Z—=—| §l. —~S2HEEE0REE_ S —T R, Z
BRES—BMEEZIRBR =0 —TRIEE, EMEE, 2015 FEARIT
B BEE——=— . —2HEESEREE— 2T EREREIEE 25

MECR =02 — T RI&E, TEmRE. B THERR S, WER4 i B R
ZLRT, RAE AR EEWE REREA AR AER, F RN
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86

74

72

86

34

80

78

76

74

T T T
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
+EE W ~RE ~%E T

5 FEREBBABRLER " FFIRAE

T
2010 2011 2012 2013

N .

—

A " )/:

R R ==

s

T T T T T T T

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
+FHR i AR ~%E =Ty
[ 6: &% EEEEAZEREPIIHE

A HEEREE ARES,
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& 9: ERELGREHAI(%)

2007-10 AZ2 2011-2013 AZ
EHR wO®E a BH O HmE O O®ME A%t
R 8.8 6.4 5.7 8.1 8.6 7.4 5.9 7.9
BEE 9.9 4.1 4.0 83  10.9 3.9 3.5 7.8
HER R 2.3 1.8 0.9 2.1 0.9 0.5 0.8 0.8
FHHEE 7.2 2.1 2.6 5.8 9.3 3.1 2.7 6.5

3+ FEEE2 159 8.5 82 138 17.7  10.5 87 144

[£BRE | G B8 EF BTG ORIIREM. KEEHIRES,
AREAFE BB ENREER, HARN &SR L,
BRLAESTE 2005 FURAZRRFHENERR, ZRABEELR,
BRI R R E B TR RE

a

(
(b
(
(

~— NG

¢
d

~—

2, BANERERTAEEESERT TR RIIERNTR, WEREAEREN
MHBCREMER, ACER [FERE ] NERUEES 5% EBT 5. &
R RERIARIEE 2 £ 9 BHE 2007 FAKRSHEEFTHRK, X 2011
FHREFSENEWHE S HREEREHRO R, MEHHD, £ EAREEE
R ELR 2 L. >

WAL BRSNS TR AR S SR, R
BERBETHRNEE £ 9 R, B CEAFH LR lRFRET
EEERA Y], EHEER A, T0ELE 200710 7 201113 FEME 20

PHME SR REF MR FECENATHNIRR, S0 ERARBEESHUSTHRR, &
BRI SRR

BERBAFERRHEEETHER, iR 9 F 20072010 FHIRRYHERHEE 4B,
5S4k, BRI AR E LB EFERIOMREL

MERER T BEER, WEHERARESRNERAE, TERERE D A\ FEE R EHE
THiZ. R, BEERHERRONEROER, RERERAFNCER IR FERBINE 1R
HFR A BRI LGB IR, BI20 2016 6 644 N, 331 ABINER, RIER 51.4%.
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o EGERAEBRERE MG, 165 A RIER AN £ BR 2280 ELBUREL 55 /F e
BRI .

BANBEF G &E B2 A ER RN LA Z RS S 4 HEREYER A
EREE A B E L, RMRANEEEMEE, B5%5 L8R ZEREN LA
=, WARE RN RH AR E RIS B, ERFNEETERES FN %
BINEBAOBCRE, S2ARE RGNS, BEREFOBEERTEHE RT
FE—FRERHES 2O, SURRECERBCRE A MR T FEENEE AT
T 2R H ORI UERZIBGR, HIEFEE TR0 #EF AN MERIRR,
18 TR TR S A E AN E BLR 2N LAl R ) R — TR,

2.4 EEFHT

FRES 2.3 BRI, A RERPIIRR, SEREEAZNH SR RETT R
HEREREE, MEENERES, HASREERENHEFAZEE S B,
R R TES . BREAZHAMRGTFE, BHRNEZEGRAG R, 554,
ERHIPER 5 BB T HIRERN TS

1. AR RREERES L, B RAFEEASRNEERIVERTS
Fh4, ARNRRFEEAZRCHE B NILRMAE T, MRE
W T ERIGHE, R AR R TR REF A7

2. HEHIEHEGE, BEEABRNIHRGIRERRES 47

3. AARBEASRAESBTEMRBATEAN 1%. 2% 2L, HERPRIZH
AR Y 5 B A BN BEF OIFEATE R IE, TREH. TREH
FRAEH 5 B A R A RERIL R ATIR?

BT RBATEF FEER 4, B AR5 R,
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# 10 BAREHIEE &R ERERR R, KR Wies s — ZFNESE
AR B K R B2 R A BB AR SETT AR ¥ (b (standardization);?® B H R T ALE
B EREE (dummy variable) Z7t, BEFE TR BRABEFFEEELH,
B, £ 10 HIBTE 2.3 MiPSOLEIVEE: S2EREAT, REANBFELE
FEERIEE L, MEELRPFEERNEERENBEFERBRIEE L. B
ARE— ZEMZEMEETRFEAZRRWEFEREN 0.3 FAEEE, ¥E4
FEBRELEEAON 2007-10 F, HE— ZFEMEXFETENE SLREAZ
FREIEZ LR 0.5 FEEE; 2011 FLUREEREER, LEANE— ZF
BERBRARBPIES S, BEEHNBRAZFEZRY 0.3 EEEELR. 728
RAMFEHREHE, 2007-10 F ALK RFLERMEEREBAOMEHES £
5.5%, BEABIEH £ 8.6%; 201114 A4 rh BF4AERNEHES
HOREZS IR AR IR 7.0%, BEERIIEE R 10.0% FRittz 4, BB B4R
B SERGEMNR, Tame S —~FBE_ERE, BENBEREERERR L4,

& 11 BEFSUSEBGRERGR, X2 BEhE—F 82
VRN, KIRBRANAZERE(, BRSPS — ZFENERR
REAEENERRE, #HEK 10 M, BHSRRER, BENSRBGRTRE
FERLE, BEENERFRRAFZEVIES &, MARFHENEEEERNE
BRI RN IKE R ERES 4. BHRENERMNEB RS
HIIEFHRA, SE R RER N RERER T E2EAH A2 RFENEE, LLATGES
FLRHERRAVER BT 0 1T £ I BRI 20 O B2 A O R RO B AR T BRI i
BRAREARBENFHAGES, PV EIRELEEEHES UREHEER

DEELIRR: SRR SRR IR — AR — B R, TR B3 R e
i,

BEXETERREEHRE, REMEREFFER, PSR BXRAEA-BEER
BEREBBBARA—-LERERE, AU LBEHRDABTERERA A HMEYE
W AT LA R A REEER. SO ER. R ER R RR tE R R
BN E S ERE RN £ TR T 5B R RSB R ER B B EAE. B
TEBEHEAART 15% DA, BB EICEMTERL, LR N RO,
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& 10: RIEHIERHIBARHE R R

(1) (2) (3) (4) (5) (6) (7) (8)
ABE  07-10 11-14 07-10 11-13 07-10 11 07-10 11-14
B BR—4 -t -tz e g HRE BRE
B FAE BB FAE FAE FAE FAE FEER FERRE

B3 0.313%F  0.305%F  0.288%F  0.313%*  (.333%*  0.346%*  -0.055%* -0.070**
(0.020)  (0.019)  (0.020)  (0.022)  (0.021)  (0.049)  (0.006)  (0.006)
WHE  0.477%* 0.478** 0.557**
(0.028) (0.029) (0.031)
R 0.521%%  0.284%F  0.475%F  0.314%F  0.561%%  0.465%*  -0.086**  -0.100%**
(0.047)  (0.031)  (0.047)  (0.037)  (0.052)  (0.096)  (0.015)  (0.009)
B -0.355%F  -0.243%%  _0.365%*  -0.200%*  -0.445%*  -0.292*%*  (.020%** 0.008
(0.018)  (0.018)  (0.018)  (0.022)  (0.019)  (0.050)  (0.007)  (0.006)
HH 0.009 -0.039 0.026 -0.005 0.013 -0.165 0.090%*  0.143%*
(0.068)  (0.072)  (0.070)  (0.080)  (0.072)  (0.197)  (0.020)  (0.023)

BAH 13,818 12,566 13,640 9,367 12,753 1,989 13,394 13,477
R? 0.062 0.038 0.061 0.046 0.084 0.053 0.119 0.113

(a) BIRH: 1EHE(BFRASBRAR),

(b) BE—ERHE. 5 AN ER AR R RTARERE L,

(c) EABEERE | R_ITBY, TEANESRSNEALER 1; HERAVER 0.
(d) HfumbIEE: 25 A2E,

(e) TR R FREBUZARHERE, = B~ RHIAR 1% H 5% BEKE,
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IR R,

Rim, & 11 PR ABRIMER, EREHSHRECE, [HE] R
BrEE, £ 2 TEEFEERA. URER, REAESEIAEERIEEL, £
RN SRR R LES & . RS H R IR, AR FHEE
B A B R A SRR E R MR ), REER M. [HFH] 8
RETFLTREERS 2R EF _BERERENFERD, NI ES R
HUEHEA. OREE R BRTEAMRA 25, EHIEREAS RIS 2
HIpiiE 1%, RasENES A EERE BRI ER. WA RERH —BREGE
BABRA KR AR, BUR AR, FIEE T —/ i —F o gk
AJREMES

BHIRN %, BEENEENERESPRFEEEES £, BEENEHK
e EE E R, ABBRNEERFANZFEEETRERFN. BELIE
EEEMER? BEFATLIER 12 hE8HE 2R, & 12 B8& 9 f/NRE,
— /NFAE B — RS AE [ (transition matrix), /INRISETT. BFI 1.2.3.4 2 HIR
RIEFEEE — ABEE—BRATHRE 1/4RE 14 KB 1/4. 55 1/4 UE
FEA . AR A BRI HE RIS BRI TR AR 5 43 L, Ik - /g
R FARETE 36.4, RRIEFEBUEBEER —AZER —2RPRIE 1/4 %,
B 36.4% E—FRBEMEER - AZER —-BRFHHRE 1/4

12 B, BUTER BN 1/4 WBEE, B— ZHERERER B/ 1/4 1L
B11(65.6%. 61.2%) = EREEE(36.1%. 36.1%) FIFa%H 4 (34.0%. 33.0%); EHI7E
RERIE 1A NEEE, HE— ZEREREEIER R EG(57.8%.60.2%),
s B F AR A4 (49.3%. 51.4%) FIHEH4(50.8%.49.6%); 2R EXRE 1/4
HEEL, HE— ZFHESEHER L& 1/4 BHH1(46.3%.45.6%), HiER
FAEEE A (29.2%. 30.7%) FIHEH 4 (28.8%. 26.8%); BN 227 R FRRIE 1/4
WEELE MME— ZERE [ ERE WEEI(67.4%. 72.2%) hEBES
4(63.6%.65.1%). FIRERIERER: HPEEHBENLFE-IBISETELEK
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& 11 IR AR A RS R

(1) (2) (3) (4) (5) (6) (7) (8)
ABE 07-10 11-14 07-10 11-13 07-10 11 07-10 11-14
BE—IE B B BTAE HIE #/IE HRE R

B AR FAE 5% AR FAR AR FEREE  FEEEZ

T -0.035  -0.053*  0.037  -0.005 0.016 20.017  -0.098**  -0.131%*
(0.023)  (0.023)  (0.024)  (0.027)  (0.024)  (0.059)  (0.008)  (0.008)
B 0.180%* 0.259%* 0.282%*
(0.028) (0.030) (0.032)

BOE O 0.382FF 0.220%F  0.375%F  0.266%%  0.441%%  0.456%%  -0.100%*  -0.107**
(0.043)  (0.029)  (0.044)  (0.035)  (0.048)  (0.087)  (0.015)  (0.009)

BHEE 0.072%F  0.073%F  0.045%%  0.064%*  0.063%*  0.066%*  0.014*%*  0.014%*
(0.009)  (0.009)  (0.009)  (0.011)  (0.009)  (0.024)  (0.003)  (0.003)
BEEEY 0.144%F  0.102%F  0.113%F  0.086%*  0.145%%  0.100%*  0.019%*  0.025%*
(0.008)  (0.009)  (0.009)  (0.011)  (0.009)  (0.022)  (0.003)  (0.003)
EHEEE  0.071%%  0.085%F  0.051%%  0.078%F  0.059%%  0.133%%  0.016%*  0.017**
(0.009)  (0.009)  (0.009)  (0.010)  (0.009)  (0.022)  (0.003)  (0.003)
BHEEA  0.102%F  0.115%F  0.062%*  0.086%*  0.088%*  0.093**  0.009%*  0.019%**
(0.009)  (0.009)  (0.009)  (0.011)  (0.009)  (0.022)  (0.003)  (0.003)
EHFE  0.111%%  0.114%F  0.089%%  0.120%%  0.116%*  0.127%%  0.005  0.009%*
(0.008)  (0.009)  (0.009)  (0.011)  (0.009)  (0.024)  (0.003)  (0.003)

B -0.332%F  -0.275%F  -0.341%F  -0.303%*  -0.425%F  -0.354%*  0.023**  0.005
(0.018)  (0.019)  (0.019)  (0.022)  (0.020)  (0.052)  (0.007)  (0.007)

BEH 0.098 0.080 0.110 0.104 0.066 20.062  0.101%%  0.158%*
(0.062)  (0.072)  (0.062)  (0.079)  (0.071)  (0.185)  (0.020)  (0.023)

BB 13,604 12,393 13,432 9,234 12,587 1,969 13,148 13,280
R? 0.121 0.095 0.092 0.090 0.136 0.109 0.125 0.127

i

B %L

—EBE. BB R B, WA PR B RE R T AR ERAE(,
LRI R AR,

BB R B AR, B SRIRE 1% 8 5% FEKE,

a

(
(b
(
(

vv
e

\

it

c
d

N
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8, MINARNEELERTFHRESRTAIINCPEL, BLB AR i
24 FREF RENEEEE, MERNEEEEEMRERNARERESE,
BRUEREDONATBHERAEMHER, BKEL2 Wt B LA L EER
HEE. 85 1K, B R EIRFE MR FRE AR S At B 2275 Y FL i th S = R R B
ERTEE A&,

2.4.1 A AHIGES RS BER]?

BfTER 11 | [HEHE] NRBTEESEEZS AR EARMBRE R
AR E: BRUNE _RBERSENARS, R PEEE EMEEAHELE, H_FEER
A BT ERUR B ARAERR. BFIIIREREE & R 5 R B E I SO Bk 2 — $4 8%
BN AR, R ERIFIBREAZE B AR, FRSINENER. 2011
F 2014 R RPHSFIEEMZE 13 AR, SREERAES 90.4%, FH1E 58.6%,
HRALE 59.5%. HTEE NP RIRISIEEEE &, EHA SRR SRR,
5T Bk DRI, B R AR IR R & RISk I S S i AT R R A0 4, #5
RN 14, TAMBE, NawafF 48, [ ] RREIESINZE 70-80% SR
BE, HRSHEENEE, RN 0. BiBEHEAN [HiE] REAEERS
EPCFEATER, ATEESEEAHER, RMANEESEEE S IENERERE,
ARE DI ESNERNEERS, THE ] RETEZE EE H TR,

BME—F B2 A ROEERS K —. Z ZHHERRREER, fRNE 15 .

A (1) E (6) F, WEE—ATH [H&EFE] REEERIE. WHESR, TwmEw—

AR, ZHEREAR, FEANE—F B o FRREES A A EEEDTE

F4, REAREE Z, RMMEREHEAD B2, EEMD %2R 50H5E
i, BH T 2WERR D, KRR TR EERE THEE ] REEERIE

TEUWRBHIZEREES, LRAEBAR THF] REEERE, A& R0 REE T HESE

HIIEA,
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% 13: 2011-14 R HH

A o — i B A F SRR

B3R BRIZR (%) 2R BRI (%)
BIER 90.4 VIERRER 59.0
TREEERMEEEH 83.1 SR 58.6
NEER 77.8 SRR 57.7
A2 R 77.6 BUAZ R BUAHE iR 57.6
2RISR 76.0 LER 56.8
TrREHERRRE M 75.5 BEREXR 56.1
it & TIEEXR 74.5 BUGE R NAFATERR 56.1
SYIEEBRETREER 72.5 BEREER 55.0
B I EER 72.2 BUAZ R BPER (R 55.0
MERIEETEER 72.0 LG HER 54.1
ERHER 71.3 HERER 53.9
EVEBERMTEER 70.9 LETEEXR 53.6
B SRER 70.2 HBIFESCE R 51.8
YRR 69.6 EHER 51.1
BIpEBSEER R 68.1 BB REREAME 50.7
BMBREEERER 67.5 DR 50.6
IR IREERE R 67.4 HEREREEH 50.0
TR RFELIEEZR 66.0 BERTEEXR 48.3
EVEXEREERER 65.4 HEXR 47.0
[iR=f==FA 64.6 FECER 45.6
EATREEXR 64.4 BYREEIITE R 45.6
TARTEEXR 64.3 YRR B A YR R 42.7
TmEXR 62.9 NEEEER 42.3
RETEREHLER 62.5 B&#EXR 40.2
RRABIEZR 61.7 B EEMNER 39.9
HRREIR R R 61.2 BE¥EER 38.9
B2 EYEMER 60.5 BER 25.5
BER 60.2 BEIE R 24.7
HAEEZR 59.6 FEER 224
BIRER 59.5
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& 15: KER AR E R R

2011-14 AB4EERiE 2011-13 AEB4ZE —FE A
(1) (2) (3) (4) (5) (6)
—¥EH TEM =4EM —JEfH —JEM =JEM
g 0.030 -0.077 -0.138%* -0.037 0.019 0.012
(0.038) (0.043) (0.040) (0.045) (0.047) (0.047)
%R 0.338%* 0.138%* 0.085 0.349%* 0.196** 0.199%*

(0.046)  (0.062)  (0.049)  (0.051)  (0.071)  (0.062)
B 0.324%F 0.247FF  -0.260%F  -0.274%F  -0.314%F  -0.348%*
(0.029)  (0.035)  (0.033)  (0.035)  (0.040)  (0.039)
HH 0.062 0.290%%  0.184%* 0.103 0.251%%  0.219%*
(0.075)  (0.077)  (0.056)  (0.081)  (0.094)  (0.063)

[EZN ) 4,828 4,171 3,394 3,603 3,108 2,523
R? 0.126 0.082 0.083 0.105 0.071 0.103

(a) B 185 4; FrE RS BEIRABEMERITE(,
(b) EHIEH ARG, KRR ASREZ EHE .
(c) FESEAR AT RBUZATHER; ~ B~ HIRE 1% 2 5% B KE,

37

d0i:10.6342/NTU201801975



# 16: 2012-14 F ABREE—~FPT I HHE (5 B HEHE)

(1) (2) (3) (4)

el —JEAH TJER =¥
FEE -0.025 0.067 -0.018 -0.145%*
(0.027) (0.043) (0.051) (0.047)

B < 0.157%* 0.164%* 0.181%* 0.092%*
(0.015) (0.028) (0.021) (0.029)

5] 0.221%* 0.284%* 0.179%* 0.089
(0.033) (0.052) (0.069) (0.055)

B -0.277** -0.311%* -0.304** -0.249%*
(0.021) (0.034) (0.041) (0.037)

B 0.085 0.059 0.335%* 0.191%*
(0.084) (0.089) (0.080) (0.062)

EZN i 9,236 3,618 3,007 2,521
R? 0.107 0.134 0.113 0.082

A, TG RBTEERERRETERERNRE
HIESERARIR B IERERE IVE? & TiwBRit—rl e, BAVREE BB ARk A &2
ERIEARE, MAERERAREE, fRE 16,>° AFEARHIZH AR
x R IRBUER 16 FAPERRBERIE, B REIDH
HABRKBEPREE RN BRI ARSI, ERE BB HNE
R MRIR R R A AR REEFENRES, MMGHE R EHEE R —&
TR £ 5 5 B RE R H R B SR

AEZ T, [HE

(a) BHRAEL: F6% 2 BT BRI e A SO A e,
(b) FHIR IS BIME, DR R ABEZ BB,

(c) EHMARMEERELZ AR REE, ~ B~ HRHIE 1% H 5% FEKE,

PR R ER S REBEE, T [ | A5 RSB 2T, 3R
iR IR
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2.4.2  B—FHH A E R T

bt AT R AT R R SRR R IRAR | 18 L0 IR R 58 — 8 B B e T sk R R
and, BRI AREEREE? Wit RMOREA—Er el REeEEmg
KA T 2R PAEZ S UETEREE T, R, 1685 EREER T (ARRERETE
IR HIREST) FTREASRBEL A G A4 INIMAES= B R FIRGEZ T, RIS
FAMIL, MEZELMERR, THFH] ORBM L AEERER 0, HITHET,
“RYIFEH, CAEFES, EARENAREERE. 5F2 AR TR
HUFRERAETY AR I RET RS, R EREE TR, EPASRGHREEEE,
2015 £ 9 ARt ESREEH, BfEah—F. Gt 2R T2 KEEH
F&MmPRR, MERREER, M5 SR PR R 2 B e >

ZRTBRFD TR R —2FEN PP, B8 7248 HEERNEHRE R,
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TP KR, 3 MR ER 2 NI T, A ERNEEZEHE R EEAER
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F 17: 2011-15 FH R EANEBREETE ) HIER BAE

BRI SR
3 7 9 10 11 12 13 14 15 &Er

5% 107.0 550 69.3 56.2 60.8 71.7 8.0 90.6 101.2 92.5

<=
w5 N 1 3 9 19 53 238 1,049 3,005 2945 7,322
. E 57.1 64.3 759 89.4 101.0 96.2
e N 3 9 44 239 1,563 3,662 5,517
5 Pan 29.0 41.7 439 50.7 60.6 69.3 84.2 989 86.1
E N i 1 3 8 20 95 197 432 636 1,401
szt S8 107.0 485 624 525 57.2 680 786  89.7 100.9 93.3

IN 1 4 12 27 91 377 1485 5,000 7,243 14,240
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EHBERS EE, EREMED VE LR EYER, NEE-F ETESF
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A1, FE3C (6)—(10), =61 T E2HERIEGE, [FHEs | B2 s B (LR
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HIZER, 2RI, JERiER 10, % 11 R, Emedahl2RlniE, BEER
—F B E PP E RSB RFENES A, h—EREE R RELEEM
REHER . 155 AR B ER,

41

d0i:10.6342/NTU201801975



FOLEE %S B BT EWIEY « B o EIE AL E MY ()
WEME 2 Y W TEE R ()

“HEAFER mHEYNER hEERER G ER B d (P)
Lo E T LB

FYHE T2 T hsUFERYBGEF T2 ThalERYREY) T T2 T heEiER e EY T2 T — SR anamm ©

)
E I R — B LIRS 1 00T Rt SRR Y R (1)
" T 2 ) SO R s B S b (01)-(8) O &8 ‘B (°)

901°0 z80°0 zro°0 1L0°0 1L2°0 6100 800°0 700°0 020°0 050°0 A
6L8°T 990°C 196G RS 0T 9eT 71 668°T 260°C 6T9°G 29901 C6eTI W
=4 =4 12 B =4 H H HE Hf H Bt
BRI E
(860°0) (650°0) (120°0) (120°0) (090°0) (190°0) (920°0) (120°0)
790°0- 250°0- 220°0- +x902°0- 920°0- 860°0- 080°0- 4662 0" FHEEY
(9%0°0) (00°0) (1€0°0) (120°0) (€62°0) (9r0'0)  (6%700)  (0£0°0) (120°0) (z0g0)
€90°0- 2T0°0- 0€0°0 4600 4x01F7'C-  G80°0- z€0°0- 9%0°0 #xGST°0 %486 F- T
(L90°0) (080°0) (00°0) (¥£0°0) (667°0) (L20°0) (¥60°0) (220°0) (9€0°0) (0£9°0)
810°0 80T°0- ¥20°0- €90°0 +x977°9- G0T°0 0€0°0- z60°0 #+x0LT°0  4xT€0°L- Ep
(650°0) (£20°0) (¥€0°0) (6z0°0) (ee€0) (250°0) (¢v0'0)  (820°0) (120°0) (e1€°0)
¢01°0- *%6G6G 0" #x161°0" *x90C°0- +x0V1°C- *xG9C 0 #*x9GT°0 +xSCT°0 +x60T°0 #x706°€ %r...fm&m
=+ =) il (T2-1% BT /e =) findr7d \va-12% BT
(01) (6) (8) (L) (9) (g) 2 (€) (2) (1)

B S s e 7 Y 4y P1-T10C ‘ST 2

42

d0i:10.6342/NTU201801975



2.4.3 DEEHTEEL

B E S REEANT 1%. 2% N84 BREEELE, BEUGAEEE
it EwmE e, BEANBESEERFTERREERHESTNEEL BT
B ENER, BREIHERT, BERIRBEEPHE BELES B TEE
BRE S, BMTESR 2011-14 FERBAEHBAET 20 AEFHE [HKX 20] &F, &
S KB RARFLANPRYBA 2 S A3 AR 2011-15 F£AZH 1,516 A5
B4 F 178 &KHE [HK 20], AT 11.7%.

fE5% 19, TMEREAPIIASRBEEH (5K 20 x BE |, BAGXKE
[BR20] WEEER [EKR20 x BE | HR 1, BRIER 0, R (1)-(4) BARE
FIEHRES THMEHER, 6K 20 x RE| FEZEE, [RE] NWRBER
BRI —, ZHEHERR AR R B E R R, E=SHBR AR R 0, 2K
H [GX 20] REANEEXRBNEHEEES, BEERR, [FEEGK 20] EEE
R —ERAEN B IEE R REE L, — ZEERRN TFEEK 20 REEEZ
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#* 20: GRESE [FEAR 150 BE A NBRILLA

el — 4 - =8
ABSE ANB BA ABE Bk AB 'O A HAK
2007 2 7.4 0 0.0 2 50.0 0 0.0
2008 17 20.0 5 16.1 8 28.6 4 15.4
2009 25 26.0 7 19.4 5 19.2 13 38.2
2010 37 25.7 11 20.0 7 14.3 19 47.5
2011 69 31.4 19 22.9 15 25.4 35 44.9
2012 102 31.5 36 28.1 21 23.3 45 42.5
2013 93 29.7 40 29.6 19 20.2 39 38.6
2014 100 31.1 47 36.4 20 22.0 33 32.4
2015 105 32.8 51 39.8 18 19.4 36 36.4

(a) TBR 150] fR¥E 2011-15 FEMESFE 1 ALHFESES HNEAGRKRFENSH,

B4, HHETE 2011-15 FHEZEDVE 1| EEENMRBEEEE, M=LHGHK
BEHRNEAGRRBE NS, EES [HA 150) B3 Mk—2k, FRKH
[BKR 150] WEEE, EXERERERRAREEEEESAREMEACKE. #
BORTMER AR, BMERO [FEE K 150] BE4 R B MR N SEBEERIR
Rif, £ 20 BETREESK [FEEK 150) BEEANBU MM 2% E 4R
tefl, 2011 F2 [FEAR 1501 KG2BEEEENZE, H— ZEHERR [FEE
K 1501 BER AR R R R,

# 21 BEHEER [JEAKR 150] BEM ARG, A (X 150] &
[FEBK 150] BENE~FELERE. THER, 5K 150) BEAF—ERE
BHEEE R [FEAR 150) BEA, FEE 22 EHW [FEAEK 150] BENBES
i, BMATLARERR] [FEER 150 EE AR RN BEREER S, [JE

AR, F 150 FrERMEHAEREET 2011-15 FEARK; [EK 150) L—RE &
R AR HRERHER THRERRT 2. 70, EaAl [FEEKR 150 BEAKEIL 148
FrE .
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% 21: 2011 LR AZR [FEE K 150] BEAE

JEAKR 150 BE B
2h N =R FEHBK 150 AR 150
X 94 48.7 83.59 86.20
H 47 37.0 75.64 82.03
jit 73 37.2 80.44 85.74
= 38 28.8 80.46 84.87
T 30 19.7 77.81 81.21
B 115 43.7 76.73 83.02
& 15 9.3 80.11 88.08
N 14 58.3 74.98 78.95
BE 16 12.8 73.99 84.82
oA 11 14.5 84.76 84.91
&R 21 31.3 74.87 81.21
=L 474 31.3 78.80 84.44

(a) [BR 150 £R#E 2011-15 FEHEDE 1 ALIHFHESIES HE
ABRBENI R

BA 1501 BEEER 70.9% BHPEEER—AZERRNRE 1/4, BES
36.2% H—EHBEER LRIE 1/4, EEBEEER LRIE 1/4 BIHLBIELE,
RE 29.1%. :EFxR [FFER 150) BEATERHREATERERHEME EAL
WL HEAGRZE, APRERLUEE LR, MfFEKRE 13.1% r92H
FEBIE ERIR AT, (BER TR, B 39.9% B [FEE K 150 824 S iEEART
R:DLeekive &

e 23, WAEREAFIMAFRBEEE 5K 150 x EE|, BKERK
H [BK 150) MEELER, 5K 150 x EE] F 1, TSR 0. X (1)-(4)
BARBEHEHBESZ TRHHFER, [BKR 150 x £2 | EHEESIE, FE] 1
REBIE 2T AN Z AR REAHERPEE R A, E— ZEHERRAITEE R
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 22: 2011 FLBRALZ [FEEKR 150] B E LR BHES B (%)

TSR
1 (K) 2 (KIK) 3 (KH) 4 (F&&)
B HER S 70.9 16.0 9.1 4.0
BE—IERE 36.2 26.2 24.3 13.3
BAERUE 20.1 31.0 24.4 15.5

(a) TBR 150 #R4F 2011-15 FHZEDE 1 ALIHRFESIES T XEA
BRBRENE T

1 0. tplEd, MR MERBELNEXRAERIES L EEEHEIR 15
K 150] BEABRNGEERE, ERME-TRDBEENEXERTZRE, ATH
BE [FEEK 150) BENE -FEERERERDES L, TEEE2HE =
PERERAERNRE, — ZHERRIN [FEE K 150) BB 4, HEEREL TR
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3 Distributional National Income Account of
Taiwan

This paper constructs new data to provide a comprehensive view on income
inequality issues in Taiwan. Following the method in Piketty, Saez, and Zuc-
man (2018), we distribute National Income into every individualistic adult
in Taiwan and use this new individual income data to (1) estimate the in-
come distribution of the whole population and provide updated inequality
measures, (2) estimate the distribution of economic growth, and (3) evalu-
ate the effects of government’s redistribution policy in alleviating inequality.
We found that Taiwan has an extremely high level of income inequality, an
extremely unequal distribution of economic growth, and government redistri-
bution policy has modest effects in improving inequality. Furthermore, from
2001 to 2015, top income shares increase rapidly, while the social safety net is

becoming thinner. All official statistics seriously underestimate these issues.

3.1 Introduction

Income inequality has increased in many developed countries in the past
decades and has become the focus of attention in both academia and politics.
Since the seminal work of Piketty (2003), many countries have used income
tax tabulations to estimate top income shares. Now, a total of 58 countries
have reported their top income shares into the World Inequality Database

(WID).

However, there are some important limitations by using income tax data.
First, despite its accurate approximation on top incomes, the income distri-

bution of the bottom 90% is unknown. Second and most important, most
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studies rely on micro data—income surveys or individual income tax - that
is not consistent with macro total. There is a large gap between total fiscal
income reported in individual income tax data and aggregate income in the
National Income Account. For example, fiscal income is only 60% of the
National Income of the U.S. and only 40% of the National Income of Taiwan.
This inconsistency makes it hard to answer the questions on the distribution
of economic growth like that who grab the fruits of economic growth? What
is the income growth rate of the top 10%, the middle 40%, and the bot-
tom 50%? What is the dynamics of inequality in labor and capital income?
Third, a large proportion of national income is redistributed through tax,
public expenditures, and social security transfers. However, we do not have
a comprehensive view to evaluate the effectiveness of government’s redistri-

bution policy on alleviating income inequality.

To overcome all above challenges, we follow the methodology proposed
by Alvaredo, Atkinson, Chancel, Piketty, Saez, and Zucman (2016) to re-
distribute national income into every individualistic adult in Taiwan.?® We
combine individual income tax data, family income surveys, and all aggregate
data to create new series of the distribution of national income of Taiwan.
This approximation captures 100% of the national income recorded in the
national income account. This enables us to decompose income growth by

different subgroups consistent with macroeconomic growth.

Even though WID provides general guidance, the details differ from one
country to another. Currently, only three countries have constructed dis-
tributional national accounts with detailed micro-files: the U.S. (Piketty,

Saez, and Zucman (2018)), France (Garbinti, Goupille-Lebret, and Piketty

38This methodology, distributional national accounts, is the future focus on the WID’s

agenda.
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(2018)), and China (Piketty, Yang, and Zucman (2017)). And only the U.S.
and France have completed pre-tax and post-tax personal national income
series, while China only has pre-tax data. A big difference between Taiwan
and the U.S. is that Social Security (old-age, survivor, and disability insur-
ance) benefits in the U.S. are taxable, but they are non-taxable in Taiwan.
So we put these non-taxable social security benefits into post-tax national

income, not pre-tax national income as in Piketty, Saez, and Zucman (2018).

We have several striking results from the analysis of the distributional
national account of Taiwan. First, income inequality is surprisingly high,
much higher than previous studies and official statistics. For example, in
2015, the Gini coefficient of our pre-tax income is 0.67, and that of our post-
tax income is 0.61, while the official Gini coefficient of individual disposable
income 0.28, and that of household disposable income is 0.34. The official
Gini coefficient is computed from the Family Income Survey, and that the
survey data underestimates top income earners is well known. But it is still
surprising to see that our estimated Gini coefficient from individual income
series is about double the official number. In addition to the Gini coefficient,
in 2015, the top 10% income share of our pre-tax series is 51%, and that
of our post-tax series is 47%. The top 1% shares of pre-tax and post-tax
incomes are 21% and 18% respectively. According to WID, these numbers
are among the highest in countries that also use the DINA procedure. These
numbers of top income shares are higher than that of the U.S., at about the
same level as India and Brazil, countries with extremely high inequality. This
result totally changes the previous understanding that income inequality in
Taiwan is low. Indeed, we found that income inequality in Taiwan is a serious

but hidden issue.

Second, top income shares in Taiwan has increased rapidly over the past
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15 years. Top 10% pre-tax income share increases from 47% to 51%; top 1%
pre-tax income share increases from 17% to 21%. In addition, the aggregate
labor share has declined from 60% to 55% of the national income. This in-
creasing income inequality is mainly due to the rapid growth of corporate
income. From 2001 to 2015, the annualized real growth rate of corporate
income is 7.19%, while the real growth rate of national income is only 2.46%.
This rapid growth of corporate income drives up the corporate income to
national income ratio and top income shares since we distribute back re-
tained earnings proportionally to dividend earners. Without the inclusion
of individual retained earnings, top income shares would decline, instead of

increasing.

Third, the distribution of economic growth is extremely unequal in Tai-
wan. We rank people by their pre-tax income and calculate the growth rate
at every income percentile during this period. We found that the bottom
99% of the population has an income growth rate that is lower than the
aggregate income growth rate. That means the fruit of economic growth in
Taiwan is captured only by 1% of the population. This result also holds if
we rank people by post-tax income. This result corresponds to the high top
income shares since aggregate growth rate is the sum of individual income

growth rate weighted by individual income shares.

Fourth, we found that government redistribution policy improves the dis-
tribution of economic growth slightly: people at the bottom 50% have a
higher post-tax income growth rate (about 1.5%) than that of the pre-tax
income (about 0.8%). However, this improvement in post-tax income growth
rate is due to increased collective expenditure (public goods consumption),
not due to improved social security transfers. Still, if we rank people by

post-tax income, only top 1% of the population of post-tax income growth
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rate higher than the aggregate growth rate.

Fifth, the social security system has little effect in improving the income
distribution, and the social safety net becomes thinner over the past 15 years.
That is, social security transfers targeted at the people at the bottom be-

comes less in 2015 than in 2001.

All the above results are consistent with each other. The distribution of
economic growth is highly unequal: only the top 1% population have income
growth rate higher than the aggregate rate. The rich are getting richer, while
the poor are becoming poorer. As the result, income inequality is increasing.
The redistribution policy has little effect in reducing income inequality. The
social safety net is becoming thinner. Last but not least, all the above results

are hidden from official statistics.

This paper is organized as follows. Section 2 explains the methodology
and data resources we use. Section 3 fills the gap between fiscal income and
national income. Section 4 describes the distribution of national income and
provides some inequality measures. Section 5 presents the distribution of
economic growth. Section 6 analyzes the effect of government redistribution.

Section 7 concludes.

3.2 Concepts, Data sources, and Methodology

This section describes the income concepts, data sources, and the method-
ology in the paper. The income here refers to national income, which is
defined as GDP minus capital depreciation plus net foreign income (follows
SNA 2008). This paper relies on six types of data sources: national ac-

counts, government agency’s aggregate data on pensions and social security,
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individual income tax data, non-filers’ income data, individual wealth data,
and Family Income Survey. We follow the concepts and general method-
ology described in the Distributional National Accounts guidelines used for
the World Inequality Database (Alvaredo, Atkinson, Chancel, Piketty, Saez,
and Zucman (2016)). However, due to the differences in tax and accounting
rules, some imputation details differ from the DINA guidelines and the case
in the United States (Piketty, Saez, and Zucman (2018)). This section will

highlight the differences and empirical issues.

3.2.1 Income Concepts

Our income distribution series use four income concepts: pre-tax factor in-
come, pre-tax national income, post-tax disposable income, post-tax national
income. Among them, only disposable income is smaller than national in-
come, and all other three add up to national income. Our benchmark data

series are pre-tax and post-tax national income.
Pre-tax factor income

Pre-tax factor income is equal to the sum of all income flows going to la-
bor and capital, before taking into account the pensions, taxes, and all other
transfers. It is income before any government intervention. One problem
with this income concept is that retirees typically have little factor income.
But factor income can offer insights on income inequality between labor and
capital, and it focuses mainly on income generated by working-age popula-

tion.
Pre-tax national income

Pre-tax national income is our benchmark concept to study the income
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distribution. Pre-tax national income is factor income minus private and pub-
lic pension contributions and plus all pension benefits, but before taking into
account any tax, insurance, and transfer. Unlike the United States, social se-
curity benefits—Ilabor insurance, health insurance, and disability insurance—
are not taxable in Taiwan, while contributions are all tax deductible. Al-
though pension benefit is taxable, the tax threshold is set so high such that
about 90% of pension income does not appear in tax data. Since social secu-
rity benefits are tax exempt, we treat these benefits as a type of government
welfare programs and exclude them from pre-tax national income. This pro-
cedure is different from the case of United States, where Piketty, Saez, and
Zucman (2018) include taxable social security benefits into pre-tax national

income.
Post-tax disposable income

Post-tax disposable income is pre-tax income minus all forms of taxes
and social security contributions, and plus all forms of social security bene-
fits and government transfers (cash transfers and in-kind transfers). Post-tax
disposable income tells how government interventions through tax and trans-
fer systems affect income distribution. Since government transfers are only
part of government spending, post-tax disposable income is less than national

income.
Post-tax national income

Post-tax national income is post-tax disposable income plus back collec-
tive consumption expenditures and government deficits. It is the income after
all forms of government interventions, also taking into account consumption
on public goods; it adds up to national income. Post-tax national income is

our benchmark series to compare with pre-tax national income.
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3.2.2 Data Resources and Methodology

We now describe our data sources and methodology to distribution national
income. The main micro-files are income tax data collected by the Ministry
of Finance for the 2001-2015 period. The tax tabulation statistics data starts
from 1973, which is the main data source used to compute top income shares
of Taiwan in the WID. However, the detailed and credible micro-files start
from 2001. These files include 10 income categories and about 6 million tax
units and 11 million individual tax-filers.? We exclude lottery income and
capital gain in our income series.*® In addition to various income categories,
these micro-files also include household information, such as ages of tax-filers

and the number of dependents.

However, one disadvantage of Taiwan’s income tax data is that it does not
have exact marriage information. Although the married couples are required
to file income tax together, most couples will also file their adult dependents’
income together for tax deduction purpose. In data, the number of members
within a tax unit ranges from 1 to 13. If a tax unit includes more than two
filers, we are not sure who are married couples and who are their dependents.
As the result, the unit in this paper is an individualist adult. This means
that we may have higher inequality measures compare to the equal-split-adult

income series in other countries.

39The 10 income categories are wages, dividends, interests, rents, professional practice,
pension, agricultural income, capital gain, lottery, and others.

40National income does not include capital gain from pure asset price changes, and
taxable capital gain in Taiwan refers to gain from real estate trades. Capital gain from

stock market trades is tax-exempt.
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3.2.3 From Fiscal Income to Pre-Tax National Income

Total fiscal income reported in tax data is only about 50% of the national
income of Taiwan. The majority of this missing fraction consists of tax-
exempt income, production tax, and flows of retained earnings. Here we
describe the methods and other data resources we use to supplement income

tax data to match national income.

We use publicly available pension data from the Bureau of Labor Funds
of the Ministry of Labor to calculate individual pension contribution, labor
insurance data from the Bureau of Labor Insurance of the Ministry of Labor
to calculate individual labor insurance contribution, and health insurance
data from the Ministry of Health and Welfare to calculate individual health
insurance contribution. For non-filers’ income, we use the administrative
micro-files of non-filers from the Ministry of Finance. Finally, we use the
administrative data of individual real estate from the Ministry of Finance to

distribute imputed housing rent.
Non-filers

In Taiwan, about 40% of adults are non-filers. The Ministry of Finance
keeps track of all individual’s legal income. For example, employees are re-
quired to report paid employers’ salary; banks are required to report interests
paid to each saving account; renters and tenants are encouraged to report
rents (tenants’ rent is tax deductible). The tax agency identifies non-filers
based on all sources of reported income. This paper uses administrative data
on non-filers from the Ministry of Finance. The advantage of this database is
that we have exact income information of non-filers on 10 income categories.

The disadvantage is that there is no household information. The unit in non-
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filers’ income database is an individualistic adult. Total income of non-filers

is about 9% of the national income of Taiwan.
Tax-exempt labor income

Tax-exempt labor income includes contributions of pension, labor insur-
ance, and health insurance. It occupies about 6.5% of the national income
of Taiwan in 2015. There are two pension systems in Taiwan: public pen-
sion system and labor pension system.*' A particular feature of pensions in
Taiwan is that the majority of retirees receive the one-time payout. We iden-
tify retirees from income tax data, match the number of pension receivers
in the aggregate data from government pension funds (both public and la-
bor pension), and impute the amount of one-time payout to every retiree.
For the labor insurance, we impute contributions from both employees and
employers by the specified insurance transfer rate according to their wage
and professional practice income levels. We then match the total number
of workers and aggregate premiums to the data from the Bureau of Labor
Insurance, Ministry of Labor. Taiwan’s National Health Insurance system
covers all citizens since 1995. Similar to our labor insurance imputations, we
impute contributions using the transfer rate according to wage and profes-
sional practice income levels. We then match the aggregate premiums to the

data from the Ministry of Health and Welfare.
Tax-exempt capital income

The Ministry of Finance of Taiwan has records on individual dividends,

deposit interests, and rents, which are all subject to income tax. Tax-exempt

4IThe public pension system serves government employees, public school teachers, and
military, and it covers about 600 thousand public workers. The labor pension system was

reformed in 2005, and now it serves 6 million workers.
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capital income includes individual pension fund and imputed housing rent.
We impute individual pension fund by specified transfer rates since the 2005
labor pension reform. The main component of tax-exempt capital income is
imputed housing rent. To distribute imputed housing rent from the National
Account to individual real estate owner, we use the administrative data on the
individual real estates from the Ministry of Finance and distribute imputed
rent proportionally to the market value of individual real estates. Imputed

housing rent is about 10% of the national income.
Retained earnings

Another major component of income that does not appear in income tax
data is undistributed corporate profits, i.e., the flows of corporate retained
earnings. Undistributed corporate profit is subject to 10% tax rate in Tai-
wan.??  And undistributed corporate profits (pre-tax) occupy about 17.5%
of the national income. Following Piketty, Saez, and Zucman (2018), we
distribute retained earning proportional to individual dividend income each

year.
Tax incidence assumptions

Regarding the distribution of government production tax and corporate
income tax, we make the following tax incidence assumptions that are similar
to Piketty, Saez, and Zucman (2018). First, we assume that taxes do not
affect income distribution and the distribution across labor and capital. Sec-
ond, we allow the corporate tax to be shifted to all forms of capital other than
corporate equity. For the property tax, we distribute it back proportional to

the market value of the individual real estate.

42The 10% tax rate on retained earnings started from 1990 until 2017 tax reform. From
2018, this tax rate decreases to 5%.
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3.2.4 From Pre-Tax Income to Post-Tax Income

Post-tax income is pre-tax income minus all forms of taxes and adds back
all forms of government transfers and spending, including public goods con-
sumption. We decompose all government spending into three categories:
monetary social transfers, in-kind social transfers, and collective expenditure
(public goods consumption). We then calculate government deficit and dis-
tribute it back to all individuals such that post-tax national income is equal

to pre-tax national income.

The social security transfer data is taken from the National Statistics
database constructed by the Directorate-General of Budget, Accounting, and
Statistics (DGBAS). We then combine both data from DGBAS and the na-
tional account to calculate government collective expenditure. We impute
the distribution pattern of monetary social transfers and in-kind transfers by
using the Family Income Survey, which is conducted by DGBAS every year.

It is the most widely used survey data in Taiwan
Monetary social transfers

The main monetary social transfers are social insurance benefits: labor in-
surance, unemployment insurance, farmers’ insurance and subsidy, and gov-
ernment employees’ insurance. Other monetary transfers include low-income
family subsidy and elderly subsidy. Together, they make up about 3% of

national income.
In-kind social transfers

In-kind social transfers are transfers that are not monetary but are in-
dividualized. In-kind transfers correspond to the National Health Insurance

benefits in Taiwan. Beneficiaries are imputed by rules and the distribution
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pattern of benefits are imputed from the Family Income Survey. Health

insurance transfers make up about 7% of national income.
Collective expenditure

We calculate the aggregate amount of collective expenditure by the dif-
ference between government consumption and transfers in the national ac-
count and the overall social transfers in the National Statistics database from
DGBAS. We then allocate collective expenditure proportionally to post-tax
disposable income. In this way, we are assuming that the distribution of
collective expenditure does not affect the post-tax income distribution. This
distributionally neutral assumption serves as a benchmark starting point,
as we know little about who benefits from public good spending in defense,

infrastructure, education system, and the like.
Government deficit

To match national income, we also distribute imputed government deficit,
the difference between government revenues and spendings, to individuals.
We allocate 50% of the deficit proportionally to taxes paid, and 50% pro-
portionally to government spending received. This assumes that any govern-

ment deficit will translate into higher taxes and reduced government spending
50/50.

3.3 Unified Aggregate Data On Factor Income

This section describes the macroeconomic data on the flows of national in-
come to labor and capital factors. We use the data resources and methods
described above to fully decompose factor incomes into fiscal income and

other tax-exempt income components during the period 2001 to 2015. Note
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that results here are all after the adjustment of the production tax as de-
scribed in the DINA guideline of Alvaredo, Atkinson, Chancel, Piketty, Saez,
and Zucman (2016).

Figure 8 describes the labor share (the top panel) and labor income com-
ponents as percentages of national income. The major component is taxable
labor income, labor income that appears in tax data (wages and labor share
—T70%—of professional practice income). Other components are non-filer
labor income, tax-exempt labor income (contributions of pension, labor in-

surance, and health insurance), and tax evasions and others.

Over the past 15 years, labor share has declined from about 60% to 55%
of national income. Among its four components, taxable labor income has
declined about 3%, while non-taxable labor income has increased by about
2%. This steady increase of non-taxable labor income reflects an improving
social security system in Taiwan. For example, the new labor pension system
started in 2005, and the number of workers it serves has increased from 4 mil-
lion workers in 2005 to 6 million in 2015. At the same time, the enforcement
and implement of labor insurance become more strict. More and more work-
ers are now covered under labor insurance, from 7 million workers in 2001 to
10 million in 2015. The premiums for health insurance also increased during

this period.

For capital income, there is a striking fact. Capital income has increased
from 40% to about 45% as showed in the top panel of Figure 9. However,
a quick glance over Figure 9 shows that almost all capital income compo-
nents are relatively stable or even declined but only retained earnings (after
tax) has increased from about 6% in 2001 to 15% in 2015. Indeed, taxable

capital income has decreased from 13% to 10%; non-filer capital income has
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decreased by 1%; imputed rent and property tax has also decreased by 0.7%,
while corporate tax has slightly increased by 0.9%. These all point out that

the main component that drives up capital income share is retained earnings.

When we distribute retained earnings to individuals proportionally to
dividend income, the fact that retained earnings alone increased by about
9% implies that income inequality should also increase since dividend income
is typically unequally distributed, and the distribution of retained earnings
would further blow up dividend income. In fact, we do find that the increase
in retained earnings is the main driving force of increasing top income shares

in Taiwan.

3.4 The Distribution of National Income

We start from summary statistics of our DINA income series, and then go
through the income distributions with some inequality measures. Table 32
presents the distribution of pre-tax and post-tax national income of Taiwan in
2015. Pre-tax and post-tax average national income for full population are by
definition the same and equal to NT$788,031. The bottom 50% individuals’
average pre-tax income is NT$126,937. That is, they earn about 16% of the
average income of the full population before taxes and transfers. Table 32
further divide the bottom 50% into two groups, the bottom 20% and the
next 30%. The bottom 20% gets only NT$16,656 pre-tax income in 2015,
and the next 30% earns NT$200,457 on average pre-tax.

The middle 40%( between the median and the 90th percentile) gets
roughly the same average pre-tax income as the overall average, and there-
fore has a pre-tax income share close to 40%. The top 10% earns about 5

times the average pre-tax income, and more than 30 times of the bottom
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50% average. The top 10% therefore acquires about a half of total pre-tax
income. Moving up the distribution, the top 1% gets roughly 20% of the
total pre-tax income, and the top 0.1% close to 10%, i.e., half of the income

share of the top 1% group.

Table 32 also shows that post-tax national income is more equally dis-
tributed than pre-tax income overall. For the bottom 50%, average post-tax
income is 55.6% higher than pre-tax income. The post-tax income of the
bottom 20% is 5.6 times the pre-tax income on average. The median also in-
crease by 13.5% after taxes and transfers. Nevertheless, significant inequality
still persists in post-tax incomes. The bottom 50% earns about one-fourth of
the average post-tax income, but the top 10% earns more than 4 times the

average.

3.4.1 Gini Coefficients

Now we look into more details of the income distribution. Our data series
allows us to calculate the Gini coefficient of income distribution of the entire
population. The top panel of Figure 10 depicts the Gini coefficient of pre-tax
and post-tax national income over the period 2001 to 2015. The number is
surprisingly high, especially comparing to Taiwan’s official Gini coefficient
in the bottom panel. While the Taiwan government claims that the income
inequality is low, stable, and gradually decreasing, our DINA income series
exhibit a totally opposite condition: income inequality in Taiwan is extremely

high and it is increasing over the past 15 years.

Taiwan’s official Gini is calculated from the Family Income Survey, where
the unit is disposable income of a household. We understand that survey data

typically under-reports high-income earners, but this large difference—almost
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10: The Gini Coeflicients of Various Income in Taiwan
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doubles—between the DINA and survey income is unexpectedly surprising
to us. To understand how the choice of the unit affects the Gini coefficients,
we also draw the Gini coefficient of filers’ fiscal income by two units: an
individualistic adult and a tax unit at the bottom panel in Figure 10. Still,
even only focusing on a subsample of the population, the calculated Gini from
income tax data, no matter which unit we use, is much higher than the official
Gini. Even though the DINA income series and the survey data are not
directly comparable, we can still see how the official statistics underestimate

income inequality.

The blue dashed line in Figure 10 is the Gini coefficient calculated by
using the individual income raw data (both filers and non-filers) recorded by
the Ministry of Finance, before the redistribution procedure of DINA. We
can see that the redistribution procedure of DINA-—the distribution of pro-
duction tax, tax-exempt income, and retained earnings—does not affect the
Gini coefficients much. This is because the Gini is not sensitive to the income
change of tails, while the redistribution of DINA (especially the distribution
retained earnings) mainly boost the income on the top tail. The point is that
the raw income data already exhibits a high level of inequality. Hence we
can conclude that the large difference of the Gini coefficients between DINA
income and survey income is not due to the DINA distribution procedure,
but it is because the survey data already under-estimates the inequality level

of population income and the unit difference.

3.4.2 Top Income Shares and Cross-Country Comparison

Here we report top income shares of Taiwan and compare them to the homo-

geneous income series of other countries that follow the same DINA proce-
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dure. Countries we compare with are the U.S. (from Piketty, Saez, and Zuc-
man (2018)), France (from Garbinti, Goupille-Lebret, and Piketty (2018)),
and China (from Piketty, Yang, and Zucman (2017)). To be consistent with
the DINA of Taiwan, the unit of income series of the U.S. and France is the

individualistic adult, not equal-split adult reported in WID.*3

Figure 11 depicts top 10% and 1% share of pre-tax and post-tax income in
Taiwan. There are several striking facts. First, top income shares of Taiwan
are increasing rapidly over the past 15 years. Top 10% pre-tax income share
increases from 47% to 51%; top 1% pre-tax income share increases from 17%
to 21%. To understand the meaning of these numbers, we draw top income
shares of the U.S., France, and China in Figure 12 (note that the period is
from 2001 to 2014 since other countries have not provided data after 2014.)
From Figure 12, we can see that the scale of the increased top income shares
(10% and 1%) in Taiwan is even higher than that of the U.S. In the U.S.,
Top 10% income share increased by 4% and top 1% income share increased
by about 3%. While these numbers in Taiwan are about 6% (increased top
10% share) and 7% (increased top 1% share).

The second striking fact is that the top 10% and 1% income shares in
Taiwan are the highest among these four countries. In 2014, top 10% in-
come earners own about 53% of pre-tax national income, and top 1% income
earners own about 24% of national income in Taiwan. These numbers are

extremely high.

Furthermore, this high level of income inequality becomes even more sig-

nificant when we look into higher centiles. The top panel of Figure 13 depicts

43Income series of individualistic adults are provided in the appendix files of Piketty,
Saez, and Zucman (2018) and Piketty, Yang, and Zucman (2017).
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Top 10% Income Share of Taiwan: pre-tax vs. post-tax
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11: Top Income Shares of Taiwan
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the top 0.1% and 0.01% pre-tax income shares of Taiwan and the U.S.; the
bottom panel depicts the top post-tax income shares. Figure 13 shows that
the top 0.1% and 0.01% income shares are at the similar levels between two
countries during this period. In fact, in 2014, Taiwan even has a higher top
0.1% and 0.01% income shares than that of the U.S. In the next section, we
argue that the high top income shares in Taiwan are due to the rapid growth

of corporate income.

3.4.3 Retained Earnings Drives Up Top Income Shares

National income of Taiwan can be divided into three sectors: income of house-
holds, government, and corporations. National account of Taiwan started to
record the sectoral income since 1996. From 1996 to 2015, the annual real
growth rate of national income is 2.73%. In this period, the annual real
growth rate of household sectoral income is 2.36%, that of the government
sector is 0.96%, and that of the corporate sector is 6.36%. The rapid growth
of corporate income drives up the corporate income to national income ra-
tio. Figure 14 depicts the evolution of this ratio. The corporate income to
national income ratio reaches a trough in 2008, and then it increases rapidly
from 10.5% to 17.6%. During the period of 2008 to 2015, the annual growth
rate of national income is 3.2%, while that of the corporate income is 11.1%.
Puzzlingly, domestic investment to national income ratio does not increase.
It actually decreases from about 29% in 2008 to 24% in 2015. We do not
understand yet why the corporate sector saves so much recently. But when
we distribute back undistributed corporate income—it includes corporate

income tax and retained earnings—proportionately to dividend income, it
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14: Corporate Income to National Income Ratio, 1996-2015.

drives up top income shares.*

Figure 15 depicts the top 10% and 1% shares of pre-tax income with and
without the inclusion of individual retained earnings. There are two remarks.
First, without counting individual retained earnings, top 10% income share
declines by about 2%, instead of increasing by 4%, while top 1% income
share remains stable, instead of increasing. The similar pattern also appears

in top 0.1% and 0.01% shares in Figure 16.

3.5 The Distribution of Economic Growth

Our income series on pre-tax and post-tax income are all consistent with

national income, and this allows us to answer the question that who benefits

44Corporate income in the national account does not include dividends, which is already
counted into the household income. Corporate income tax is distributed back proportion-

ally to all forms of capital income.
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Annual Income Growth by percentile, 2001-2015
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17: The Distribution of Economic Growth in Taiwan

from economic growth? The way we use to present the distribution of eco-
nomic growth is the growth rate by income percentile chart. Figure 17 draws
the annualized real growth rate of pre-tax and post-tax for each percentile
of the distribution from 2001 to 2015, with a zoom within the top 1%. Dur-
ing this period, the annualized real growth rate of national income is 2.43%,

which is drawn as the dashed line “Average Adult”.

There are three striking results. First, the distribution of economic
growth in Taiwan is extremely unequal. The bottom 99% of the population
has an income growth rate that is lower than the aggregate income growth
rate. That means the fruit of economic growth in Taiwan is captured only
by 1% of the population. This result holds with both pre-tax and post-tax
income. To give a sense on how unequal this is, this number—the income
percentile that has growth rate lower than the aggregate growth rate—in the

U.S. is the 87" percentile. The pre-tax income growth rates of the top 1%,
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0.1%, and 0.01% are 2.53%, 3.5%, and 4.16% respectively.

Second, the distribution of pre-tax income growth exhibits a worsening
degree of income inequality over the entire population. That is, the lower
the income percentile, the lower the growth rate, while the higher the income
percentile, the higher the growth rate. More specifically, income inequality
is increasing at every percentile for the bottom 35% and the top 5%, while
the middle 60% (P35-P95) has relatively stable growth distribution, with the
growth rate of merely 0.5% to 0.7%. The bottom 15% even experiences a

negative pre-tax income growth rate.

Third, the distribution of post-tax income growth shows that redistri-
bution improves the distribution of the bottom 70%. That is, within the
bottom 70%, lower income percentile experiences a higher post-tax income
growth rate. This implies that the income inequality is decreasing within the
bottom 70% of the population. However, redistribution has little effect on
the top 5%, especially the top 1%. The post-tax income growth rates of the
top 1%, 0.1%, and 0.01% are 2.37%, 3.35%, and 4.1% respectively, still close

to their pre-tax income growth rate.

3.6 Government Redistribution

In DINA, we can simply compare the difference between the pre-tax and post-
tax income to evaluate the effect of government redistribution in improving
income inequality. However, the choice of post-tax disposable income or post-
tax national income is crucial. Post-tax disposable income is pre-tax national
income minus all forms of tax and adding all forms of government trans-
fers, without considering collective expenditure. Post-tax national income is

disposable income plus collective expenditure. Since collective expenditure
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(public goods consumption) is not targeted at any specific population group,
but at all citizens, we take the following approach. When we evaluate the
effect of all forms of social security programs in assisting people at the bot-
tom of the income distribution, we use the disposable income. We call this
transfer assistance from social security as the social safety net here. When
we evaluate the total effect of the government redistribution policy, we use
the post-tax national income. Note that for people at the bottom, the ma-
jority of them are non-filers, and the difference between pre-tax income and
post-tax disposable income is from individualized transfers (monetary and
in-kind transfers). Figure 18 depicts three types of income distribution for
the bottom 30%: pre-tax national income (blue), post-tax disposable income
(green), post-tax national income (red). For example, on average, the bot-
tom 1% receives the annual individualized transfer of about NT$37,000 and
imputed collective expenditure of about NT$35,000. Overall, imputed collec-
tive expenditure becomes larger as we move upward the income distribution,

while the individualized transfer becomes smaller.

Our first finding is that, from 2001 to 2015, the social safety net becomes
thinner. That is, social security transfers targeted at the people at the bottom
are less in 2015 than in 2001. Figure 19 depicts the pre-tax income and
post-tax disposable income of 2001 (lighter color) and 2015 (deeper color)
for the bottom 55%. There are two remarks. First, post-tax disposable
income for the bottom 30% is larger in 2001 than that in 2015, while pre-tax
income is similar. Since the majority of the bottom 30% are non-filers, this
means individualized transfers received by the bottom 30% at every income
percentile are decreasing from 2001 to 2015. Second, the crossing point of
pre-tax income and post-tax disposable income is decreasing, in terms of

both income percentiles and real income. In 2001, pre-tax income and post-
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18: Income Distribution of the Bottom 30% in 2015: Pre-Tax National
Income, Post-Tax Disposable Income, and Post-Tax National Income

tax disposable income cross at the 52"¢ percentile of about NT$350,000; in
2015, they cross at the 41%¢ percentile of about NT$240,000. So not only
the amount of individualized transfers become less, the number of people
who have higher disposable income than pre-tax income is also decreasing.

Overall, we call this phenomenon a thinner social safety net.

Our second finding is that, despite decreasing social transfers, collective
expenditure is increasing from 2001 to 2015, and this makes the post-tax
national income in 2015 larger than it in 2001 at every percentile over the
income distribution. Figure 20 depicts the pre-tax and post-tax national
income of 2001 (lighter color) and 2015 (deeper color) for the bottom 55%.
This finding is important, as it points out that the positive and strong post-
tax income growth rate for the bottom 50% shown in Figure 17 is due to the
increased collective expenditure, not due to improved social security trans-

fers. In fact, if we calculate the growth rate of post-tax disposable income at
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19: Pre-Tax National Income and Post-Tax Disposable Income, 2001 &
2015

each income percentiles, the bottom 20% of people have a negative growth

rate.

Our third finding is that the social security system has little effect in im-
proving the income distribution in Taiwan. We divide social security transfers
into two categories: social insurance transfer (monetary) and health insur-
ance transfer (in-kind). The top panel of Figure 21 draws the average social
insurance transfer rate—received social insurance transfers divided by the
average national income—of various post-tax national income groups at the
period 2001-2015. In 2015, the social insurance transfer is about 3% of na-
tional income. We can see that social insurance transfers do differ between
the top 10% and the bottom 90% income earners. This is because social
insurance has more subsidy programs that are targeted at the low-income
households. On the other hand, health insurance transfer drew in the bot-

tom panel of Figure 21 does not show much difference across income groups.
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Taiwan’s National Health Insurance system covers all citizens—in this sense,
health insurance is like public goods—and its transfer criterion depends on
the frequency of treatments and the degree of illness, not income. Over-
all, the social security transfer occupies about 10% of the national income.
Among it, 7% is health insurance transfer, not targeted at income, and only

3% aims at assisting the bottom 90% income earners.

Finally, we calculate the average tax rate across different income groups.
The tax rates we compute take into account all forms of taxes. The average
tax rate is computed as all taxes paid divided by total pre-tax national income
of a specific income group. Figure 22 shows how effective tax rate varies
across income groups. Overall, the average tax rate of the entire population
is about 13%. The middle 40% (P50-P90) paid 10% of their pre-tax income,
close to the average income tax rate of this group. The top 1% paid about

23% of their pre-tax income, while their average income tax rate is 35%.
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21: Average Social Security Transfer and Health Insurance Transfer Rate
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3.7 Concluding Remarks

Distributional national account of Taiwan provides several new facts on issues
of income inequality, the distribution of economic growth, and the effect of
government redistribution policy in Taiwan. We provide a comprehensive
view of inequality and poverty and found that income inequality is a serious
issue but hidden under official statistics. This paper serves as a first step in
dealing with inequality issues in Taiwan. We point out several problems and
hope them become well-known facts. The next step would be to understand
why income inequality is so high, and only after that, we could possibly find

ways to improve it.
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