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With the development of social, economic, health care
and the change of childbearing idea, population mortality and
fertility worldwide decreasing continuingly, ageing becomes more
severe. Combined with the slowdown of growth rate of economy,
pension expenditure is increasing rapidly in the vast majority
countries. Therefore, establishing a set of scientific and reasonable
evaluation system to value the financial position and assess the
effect of pension reform is quite vital. As one of the most important
evaluation to measure financial pressure of the system, pension
deficit is of great importance in financial risk management and
long—term financial sustainability for pension system.

The study on pension deficit and financial sustainability
is rare in China. There are lots of misunderstandings on the
concept of pension deficit, its scales and relative risk factors. It
is of considerable importance to answer these questions. This
dissertation studies the evaluation model of pension deficit and
its application. The study is of great theoretical and practical
significance for the long—term financial sustainability of pension
system.

Beginning with the relationship between population ageing
and financial sustainability of pension system, based on current
research, according to actuarial and accounting principles, this
dissertation examines the concept, scope and evaluation method of

public pension deficit systematically, discusses the application of
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deficit model in China, and provides some policy recommendations on long-
term actuarial balance management. The dissertation firstly sets out the research
background and significance, then summarizes the research progress home and
abroad. Chapter 2 reviews and sorts the concept, scope, actuarial assumption and
evaluation model of pension deficit for different financing and paying patterns
of pension scheme. Chapter 3 and chapter 4 analyze the application of pension
deficit model in both deterministic and stochastic environment respectively.
Chapter 5 discusses the application of pension deficit model in actuarial balance
management of pension fund. While the final chapter draws conclusions and
proposes future research prospect.

The main contributions and innovations of this dissertation are as follows:

Firstly, this dissertation makes comparisons between Discounted Cash Flow
Model and Asset-Liability Model, demonstrates the construction principle of the
latter model again, and derives equivalent conditions under steady assumption or
annually balanced account assumption for the two models.

Secondly, given the shortcomings of existing models, this dissertation
makes some improvements on them. The correlation between different factors is
considered for Discounted Cash Flow Model. The essence of contribution asset
is explored on the basic analysis of construction principle for Asset-Liability
Model. And then Asset-Liability Model is extended to unsteady demographic
environment.

Thirdly, in order to quantify uncertainty about pension deficit, models
are applied in stochastic environment, which can provide technical support for
financial risk management of pension fund.

Finally, the evaluation model of pension deficit is applied to actuarial
balance management of pension fund. Without changing the structure of
current scheme, there are three measures to maintain actuarial balance:
setting up pension reserve fund, enforcing unscheduled parametric reform, and
implementing complicate automatic adjustment mechanism. This dissertation

studies the effect of various measures on financial balance. The results show that
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due to the huge pension liability, it is not reliable to maintain actuarial balance
depending completely on one way. Moreover, all measures should be adopted at

the same time.

Key words: Social Pension; Pension Deficit; Actuarial Valuation;

Discounted Cash Flow Model; Asset-Liability Model



RIS / KR 1

Preface/s

BB
1.1

1.2

1.3

1.4

Bes
2.1

2.2
2.3

2%

AEEFRAEL/3

1.1.1 #HRHE/3

1.1.2 #HREX/7
L#kszik /8

121 Iffero#AHzE/8
122 Zffsho#A K/ 11
1.23 ZffsroBRNAE/ 12
MasE# /15

131 #HRAZE/ 15

132 ##%#/ 16
AFLH /17

7E EMNRONDFE SRR
AR /21

2.1.1 #ZBmAEEALEK/2]
2.1.2 %RBEFHFRApE/ 22
EEH T dAsko /23
BLACHAT ] T 69 X At8 2 / 25
231 FEXAeu /25

232 HFEHIfHo/25

2.4 AKFN)E /40

H




3.1
3.2
3.3

3.4
3.5

3.6

4.1

43
4.4

HENBERILEARAFZRIETEXNROBEE
HE—RERE

BB AT AR REREH A / 45
AR A A6 F S AR / 46
REFREFE XATHD /47

3.3.1 WEMi%/ 47

332 MELR/S3

WHEETHT MBI ¥h /57

G BT AT O RIB ST/ 60
35.1 #HIEFFEE/ 61

35.2 HEXKITEE/ 64

AFENE /T

KEBRRIAhAREREREEXNROER

P BEWLIALES
HHABZ /75

41.1 Av%E/75

4.1.2 ZBHEE/ 76

413 HtZE/ 82
GEREHE I8 /82

42.1 HNEKREFANEAR /82

422 RFERMER /88

AR FE I AT B O kSRR AT / 89
AF /01



BB
5.1
5.2

53

5.4

BEE
6.1
6.2

FEZRRASER T HSE
FEHREE2HAFHERGETZAE /95
B RERE AR T HredF AL /96
5.2.1 HEHEEE/ 97

5.2.2 B FEEHNE /101

5.2.3 B EENE /104

o 4% B 1 oAk T ae e ml o4 /111
53.1 HFEEE£EL/ 112

5.3.2 B AEAMNF /116

5.3.3 HEFAEMNF /123

AF AN /135

TREIP RARE
F8E#R /139

HRARBRZ /140
6.2.1 FELE/ 140
6.2.2 HIREE/ 141

By 7145
ZEXER/ 151



BIFEH

#1-1 OECD &E#fEL L HEGDPHEH /4

& 2-1  Fri& H AN =4 /33

£ 22 AR AT THEHR G RE 0 BFilE
BA /39

31 BFALFEREREEEARNL /46

£32 20011 FAALAFHRARE TR FEHMOGEFLL
At /54

£33 2011 FRaFEEXLRTF AHE /56

£ 3-4 FEMHFBILTRERSG 80 /59

£ 35 WEAMBA T Ao REBESIHT—F EHR
A% /62

£ 36 TE R T 8 AT B o R IR 5 AT —F) BRIt
HE /65

£ 37 FIAERORRILE /70

A 41 ZHRHEFEEFOREMET /79

k42 ZHZFEEHMALAL /80

& 4-3 ADF #AiARME LR / 80

44 BBEANIAL, FB L BAMEAR LA 05 H
W/ 87

45 BERFE. Riifife iAo 5 HEoL /88

£ 46 ALRTHAMRAE T ZI8AF0 K SRR ST /89

A 47 T AR T B454700 K SR B 5HT / 90

£5-1 RRABRRFEEIHAFTK /107

F 52 2002 F—2012 FEAFEZ R ELEBMBEANES
WEBLE R b/ 112




Pl H %

%53
% 54
% 55
%56

A 2-1
B 3-1
A 3-2
A 3-3
A 34
A 3-5
A 3-6
A 3-7
A 3-8

B 3-9
A 3-10

A 3-11

B 3-12

A 41

2001 F—2012 42 BARELSFETHIL / 114

2011 i EiEERLFTAAREFFTHR /116
T = RARMER T S EH— R R SIOAEF £ /120
7 RARAER T 4847 E 3——F A3hiAEHuH /126

HERPRFELAREZTER /29
WAL ETRM 4 R / 50

1978 H—2012 F3 A 2 kb & / 51

2002 HF—2012 H-F g TH & 73 T Feg sl /52
1990 F—2012F FH LXK KEL FH R L&
HKE /53
WEREHARR Ty AR RRSIT—AE TR /2
NAEFRFINER T 6 I RIRSAT—FRTE /63
AARFHIAER T8 A8 0 R B SH—H A
BER /64
MARFTITAAER T 6y AT 0 LR 5 HT—BIK
F# /65

BRI AH ARG R AR/ 67

AR FHAAER T 6 A8 0 kR 54
A ¥ /67
RERTWIAER FTH A8 R BRHSH—FKE
2RI H /68
N2AERAEE Ty A2 LR SIT—AA
K P T4k R / 69

1953 SF—2012 £ L FR-FI T RHH K F /77

A



A 4-2
A 4-3
A 44
A 4-5
A 4-6
A 4-7
A 4-8
A 4-9
A 4-10
A 4-11
A 5-1
A 5-2
A 5-3
A 5-4
A 5-5
A 56
A 5-7
A 5-8
A 5-9
A 5-10
A 5-11
A 5-12
A 5-13
A 5-14
A 5-15

ERFH LA REG GRLE B OIELE /78

AR (1) A ZeipraxX BB ataLtE /78

1978 F—2012 FA WK E . EFRAFELS % LE /80

PGB EARA T R ARG BANTUA A A #18 3 B IAE IR / 83
G EARA D BRI o A/ GmESH /83

ARG BFA T BREF BN /518 5 h AE IR A / 84
ARG HIBEA T BRI OAMAABES A /85

FE R R BN 58 £ R ESH / 86
HERRIAT R oA ES A /87

H A Rk IR S R R R aIa 5AR / 87

1950 F—2050 4 OECD B K -F39BRF# / 117

AR TR T oy Mo o—R GBAREH / 118

AR E—RGHERFE (F )/ 119
BRE—RFHERSFE (LK) /119

AN PR E— AR A /121

AR FHARE T o) LMo ——RE 2L F RIS /122
GEKPBERE—RFRELAEIH (FH) /123
GEM P HRE— R LA (LK) /123

kAL /124

NERFHARE T I8 LR E R /125
BRE—S MR EL (BH)/125
BRE—AHREL (LH) /126

T AR R G RAKEEE /127
RERFWARAY T 48
B E

Fe HACBIKSF# / 128
ERACBARSEE (M) /128




P H o

B 5-16
B 5-17
A 5-18

B 5-19
A 5-20
A 5-21
B 5-22
A 5-23

AR FHACBAREE (k) /129
AR A e & /130

AEAZTHABE T I Ao —8 2P
AU / 131

SEM P HRE 8 3 -F g / 131
PFEEF /132
MERTHALL T Ao — KR F /132

HEM P BHERE
I P BRE

AEET (BIKREF) /133
FAEE-F (B4R 105F) /133




LA 4 or
15

%
@ P



