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1. XKHHE R

1.1.2 Norm Portfolio

> Norm Portfolio : 7| &0| MZESI= 7|7t=0t 7| 29| EX 1t {EStEE XA = X&7| 7|22 EEL R

SAAQ| HIX|O3 7| s

2|2 EXMO| AN S O|AHEE FEHIZIURIRE 2 EAE, HMZA™GXIZE SHolxof o8 =)

7| 30| RoHdES 7HHSHH 7|2te| 7 E0| EXSHA| %S

ALM(RHAEE RS otak2|) 20 s A47d

=4 S5EH-10H0MC SHHA M A Sl WA Jhs

REMISH A S Zotgt Lo = QIS QIYA QML S HRERE 257

SAAO|| M|& Rtit1t 7|7HS 9| E

2= EH™ XpAHAQ| HlX|Or3 7| 5(Reference Portfolio2t 1 & HZ, CPPIB Atd|) : ex) SOC EX}A| AFEXEHS FTA 30%, K&
T0%2 At AL 3.7 ZTEZZ| Q7 SOCO| HiX|OFF £=2A&0| T AX 2 SOC EXXIZES FTA! 30%, K& 70%=2 FA5H0] Of

YV VV V VY VY

> 0 42 S XAT-E Norm beatdt= Lpoj oJs) B2t
1.1.3 HEH Xj4tl 2 (SAA)

> Norm PortfolioE #1510 EX 7|50 7| 47|8H=
=2l [ o|AtZE™ 7O AE
So 3d-5He FHI|IIE 410 US
£ 4t Asset Only Approach®| Mean-Variance 2 S T2 At
Norm PortfolioQ| 2E4+AES A7|8H S0 M2} CtA ZEE S £+
SEYS== NormE Ol Fx O|EE = A=X[0f 2fsh &
ZE 0| Hgftot & Atitxt 27 7ts ST AL SHQIFAL LA 2 sH_ X A, ChA &
> AHN £=2AEE Binding ot= ZEZZ2|2(Norm2 FEHO| 1 MM TEED Q)
» Comment :
> LCHEEO| ZLl Asset Owner= SAA7} X|AQ| ZTEZEZ|Q, T 2CHA XIAHHIE T2 A
> =LE2 20133 AL 7| 228 E2E k

o
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1. XKHHE R

1.1.4 HaX XHiHHl2(TAA)

> SAAS HIEHO 2 T7|(37)E-1E)0] A4S Basiol @B8URTION Rt ZE
> SAA B{SHSI0IA 0|20
> x4l YA
> 3¢ UHANM 2AZ2E
> 8| &&l Tracking ErrorQtofl A O| 20| F

Sof £ XHAHRO) H2E XS S AT WADIR9} 127 SRS 7Y

| Y2 =l Tracking ErrorQtof A O| 20 %!
ZH & 28E0M oAHEH




1. XKHHE R

1.2 X}2o| Hj&

> 7|1g2 SEist
> HEsl = HEs1 *1+28+A4E]) + At darYltl - AHY daFE

> CH2|X2 vs 7| A2

o

> IR AU 2ER9 2 ABUIATROM SHRHRDE YA £4)

> B Ao SHSA HBE0| LM F2 Y| ABS A 25N 9
> R4 98 9549 01RE YA JXEIbECH e J4Z0| ojZkeyof

> EIREYl HE wHE

> Miller-Orr 2H

> Cashflow at Risk : CjE&£9| 7|28 0] 28 & 0|25l Al
> Cashflow at Risk : F&d0] Ciot 225 71’E5t= 492 AlE20|88 S8l 2|23 E

ks
> SE470 RS 1Yt 1
> ABOIMS AESHE F2 e ARES

0
i)
o
10
Ul
B
D
a
D
>
=,
>
N

> BN RS SAA T4
> 387 Mg g9
> 7139 25 242 9ol B7| £t thyo| e X3
> o) T -> ANHOE YHAET} 4Bt [ $Y7| £902 0|8 HESHE o
> GEHQ): MY A BE > 02 ALY AE S2 5| ZFBEES L] 9
7|3)
> GEE) AR A -> 0|3 AYHIRES YT 290 BT FRrEe

oo o
=otes 8%

o

o2 7}X| &R E0|

R




2. SAA |2

2.1 SAA OJAFZE & A
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2. SAA |2

2.3 X}AF2(Asset Classes)

> 871 A= (SAA) S| B =L o
> Xpieb ol &|7] flet =dS

el=2 0|4 o X|, &M

o Al .
'rrxlr =2= -

ergd

27129

| 712, * 2

> Risk-Return ProfileO| H=taslof ShH(EIX| O3 2
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2. SAA |2

> 2 UAFO At = /e #IX|0F3(2011H AR)

N 2012~ 164 Hl 11
LY FEA] KOSPI
LY XA NPS Customized Index '06.12. 7§ M
ofj 2] F A MSCI All Countries World Index (ex-Korea) '09.12 7§ M
Barclays Capital Global Aggregate Index
+ 2 . X
sl x (ex-Korea, Hedged to KRW) 07.12. 744
CH &l & Xt M5 X4kt Proxy Ci|O|E] AME 2008 7H 4
CHA| & X} Sub asset class & 25 S #HIX|Ot3 (2011 example)
=l H X| O3 Proxy
SUYALR ZUYZAMIK| 0L + 2.5% KOSPI 28 FX| 4
5 5 AREES-ESIE
= AlHI%|O 0 all
ofl 2| At off 2l =4 -IX|0F 3 + 3.0% (Russell 2000)
TS HZE GDPYHEE + CPI
=Lf SOC AlEl GDPMEZEE + CPI NPI(NCREIF Property
slele st (NPIx45%)+(IPD Europe x30%)+[(OFA|OFA! EIGDP AR} Index)
o —
Te £ +CPI)x15%) +(FTSE/NAREIT Global x10%))

> Issue(l) : CHA|E X} Sub asset class@| 22| S22 22X ex) ESAtS HLO| XfAIZR O 2 22|38 740l
> Issue(2) : CHA| EXte| MIX[Ot R = T4 =2H0| oLt EFHS Ofet2 gl= &)

» 2 CPPIBE Reference portfolioZ} HIX|OF3 Q




2. SAA |2

24 AHHL

> AR 7o =80 ge|H MUS 28l - oAtAEe diatd BE
> dIIHsel EFE 0|8 T38| 32 HESHOF & Kbkt AT
> 7| 2tE TAX[(2011H Ate))
T=2 2011 2012 2013 2014 2015 2016 59 o
: GDP 430 4.28 4.26 4.25 4.20 - 4.30
KDI(H| 3 4]) : CPI (0] =)
GDP+CPI - - - - - - -
GDP 4.46 4.18 4.17 4.05 4.04 4.05 4.1
IMF CPI 4.5 3.0 3.0 3.0 3.0 3.0 3.0
: GDP+CPI 8.96 7.18 7.17 7.05 7.04 7.05 7.1
GDP 3.7 5.0 4.1 3.6 3.8 3.7 3.9
Global Insight CPI 4.6 4.7 34 21 23 2.5 3.0
GDP+CPI 8.3 9.7 7.5 5.7 6.1 6.2 6.9
GDP 3.9 4.2 4.4 3.8 3.0 - 3.9
23| o APHAEK CPI 3.5 3.0 3.2 29 4.2 - 3.3
: GDP+CPI 7.4 7.2 7.6 6.7 7.2 - 7.2

-11 -




2. SAA |2

> AEE Y At=(2011E Ar)

Mot 2007 2008 2009 2010 2011
Mak7| 7t '08~'124 '09~'134 '"10~'144 '11~'154 '12~'164
GDPAMEE 4.5% 47% 4.5% 45% 4.2%
CPI M&5& 2.6% 2.8% 2.5% 2.5% 3.0%
GDP+CPI 7.1% 7.5% 7.0% 7.0% 7.2%
> Issues
> AT MEio| BN MUEX|7LCHE B2 O A2 A8 AQI7}?
> SO AHAHHER oo MEH, HA MUX|IE ALESs 42 2= 2 s 2 = AS
> U/l MY AtRol B 22X S4 L2 S E EH 0F Yo o5t FEkl= A, oF 7|20 Matst 4
£ AFESH= AO0| ofL 2l = Li/SHQE HEE MAst ANE FESIH ARSI UZ

~ 1

> RY UGS A7 O ofHS(HE 7|2 o|Lt By Mg Sol ARz 2l
HEAEH 2H
> MBEY Apzet 2 €A (AL XH)

> S\ ED A M2 BEo| ZXO|H S7| 0522 CHE. ALt ME& Atze eid 2XM= EME = US. Y
ATE S7MEHY Al Ao E MUY At=7t ez Ak

Y

-12-



o o
HX0HE K| 480 I B ARG : 7120 ofet WSo| A
> Model : AHMZHE O|2X BHO| 273 B4 2F Y4 ex) T4 T ADE, Y : 29/
> Forecasting(01%) : AIZI Y 2| (G2 05, AN LHE +4 0| FBH MY vrste
H0l, 7|Ef B OIZAAHES 0|85t R 5

oE+Amy C

lack Litterman 2, ME7} A

o

o

> ZDIAZO| 7| E At™HEAL : Building Block BHA!
> FH BN EEE+EMESEHETUE (<= BT ARHM RE)
> ME: FREseE + 22 E
> CHMIEXHOIAD : 27HESE + x%
# 0|2{ct Y42 Modellll O SHHES HES| 2T XY FNHEY AH=E 0|0 Uheh F=2Hd HiAl.

> LEtq o= HIX|O0R K| &9 I &2 EEHAL, &2t =+ 018
> GARCH, EWMA, DCC § A[A @ ¥ = 0|80tz 42k UAS(EF7I0ME E AHESHA| &3)

-13-



2. SAA Z=2M|A

= XR=E JU+=YE L&(201143 Akl

ZLYZAl GDP+CPI+H|EHE (%) 420% 300%  1.85% 9.00%
8Q|Z=Al  GDP+CPI+H| &HE (%) 288% 194%  230% 7.00%
TUxHA Ry +ME2ZEPE 4.70% 0.34% 5.00%
BlQIMA Ry +AEAIYE 447% 0.39% 475%
CHMH &R Sub asset BMO| 715 M (%) 8.35%

<HAISXL MR X2 E J |2l &>

Rtk AS 2;1:_"5 i§a1|5 7|ZE:|)1¢1:'|§ 7IZE:|)2‘:|§
ZUHALR ZUZFA] ER)+2.5% 9.00% 2.50% 11.5% 11.5% 20.0%
ZLjEEA ZL{GDP+CPI 7.20% 7.2%(+0.2) 7.0% 22.5%
=11Nele ZL§GDP+CPI 7.20% 7.2%(+0.2) 7.0% 15.0%

I EeIpN=] 82| Z=A! E(R)+3.0% 7.00% 3.00% 10.0% 10.0% 15.0%
sjo2 s At IMF 2A| Global GDP+CPI 6.80% 6.80%(+0.3) 6.50% 27.5%

> Issues
> CHM|EXIC| M& RHAHE2 AMO|| B Z2H|S0| 2™ = M

> ZAinNoz M EX= H|S0| 25 MM™Moz AM™E| D AFREl Risk/Return Profile2 %*|& I E Z2| 29| Shortfall Riskoj|

T = o
> FREsdE U/AHK D2 2 UMz 2= HY7| 20| 52l= 4%0[4 lde Aoz E AX|T o A
+ZQ A S g AL Shortfall Risk S0f Hri dHS 5.

SES
oF=
IS

= 2.8%




2. SAA M| A

> ™, MHAa=(2011E At)
> KpAba ®IX|OF3 X|=(CH A FEXH= proxy SHEX[4)2] 200132 H X[27HA| & =Y E X2 E O|E5t0f HEEHA}, A2tA
otz CHEHEo=E M3t
30% -
m 2008
25.1%
25% - 2009
® 2010
N @m2011
e 14.1%
.1%
10% -
5% -
g lj__l_- »
IUYFA HFA BUME setE GHSR
2011~15'd XpAbZH AREEHA| 2012~16'd XpAHZE AREEHA|
=T F sl L&Y Sl 2 &Y = F el =L &Y off 2|
41 41 | A 41 4] A |
L= L=
%*IIIT 1.00 0.56 -0.11 -0.14 ﬂ'ﬂ-r 1.00 0.58 -0.10 -0.18
| |
il ~ ~ N
o2l 1.00 -0.44 | -0.15 o2l 1.00 042 | -020
| |
L L
%_.leﬂ 1.00 0.34 %iﬂxﬂ 1.00 0.31
°“§J|*“ 1.00 °“§j*“ 1.00

-15-



2. SAA |2

26 WHE XS
> AritHlE YR E
» MV(Mean Variance) 23 : A3} 7|H
» Scenario &8 (Resampled Efficiency, Monte Carlo Simulation 2% &)

» S48 Asset Only Approach2| MV 28 AtE
> ZEZ2Q J|j4E 3oyl
> HYZADS SRS E() : Sy Shortfall (51 =& 2IHASE0 0|2 =E)
> MYz AU2) 3PS =(E L) : 1y Shortfall (E4 2H8)
> MA=AEG) sEfdet=(FD) AN E T HlE MY
> M= @) : M EXEIE K <f
> ) o FEXHH|S K <
> ) : Home Bias X|2F(Information Acquisition Costs S22 =L XtAZO| & £X})

> Mefz=gol MY o7t 38

> =RAF7|F ZEEZZ|R9| Identity : "= RIHFZ7 |2 ZEELE El

SRR RS

|2= S5HSS 7|52 dEVIKE E&E5tn ojE &40 3= X
20| SHotHA ol 2 FXtet CHA F X0 CHeh YMAN yets 40 A= ZEEZ 0|0
> JBL} EMA Hete| HEY olf= EMAZI7E E & UAS => FUOHE S XM (RHtEl 2] tA ol &g FH)
> IPS &0 ol MeF2 (1), (4) oldt Mef2 &M ZEZ2(2E Fot= O iil® SotLt 1 M2 etdol g £M7t 27

-16 -



2. SAA |2

> MefZ= (2011 Afey)

> MzA2 XHU HAIZO AKX el MY S8 8l 75289 52 1350 23

"11~°15
e 4% 5% =
=
siQlFA el FUHZAS] HQH|IE HIBE SfolFA0 22 NS YX|Bn REZ2|Q s
OFA ) FLAFAD SholFA o] HIFS THI| . Lt
Home Bias ol
S QI EXF SITHA FA} 2Hhe|0fOF B K| A
solxiab i | TACHES & SUATO BAEES F2517| 98) g NSHOR HOATAE Hrhsts HHYY 15%
®°HQI I'l_ |3 O| Ak
ey E
@A = xt CHAI S XM 41, KHof B3| +2B0| &2 el BEHO| Yot Hofg FX| %2 29 HEX L9,
(o]
H|5 HEom 47ty wHoR HAUK o7 BALo HY HF W Ta
» Issues
> ApitHiE ool Xt ol2iot SMA MAF=HUA REElE AO| HHEH

-17 -



2. SAA Z=2M|A

> ZALHB, flQEXH FHao| gto|
> (BEA XRE) 7220 HIs] @ATH T XFEA|IRCSEZE Q 6_ AT B4 XAt
> (Melting Downz 1t 2t X|) M| =Md=7(0] 20 X222 6] At RS2A| =L AHAH7HE Z2F 7ts
> (242 ZEZZ|R oHEE A
> TLHFAHIS ZATF Oott X HAH|S S E SoiA SiQAAHS A7 | = W
> CHM|EXE HAOo| g9
> (P1Z20|Md HX|) B4t & HEAHEX Soff 21E2 0|4 K| 7|s
> (7| XHE B3R 7|2 $XH° 27| EM4o &
> (BAtzih) ZEZZ(Q OHEE NI, MESAAIe| |2 AbakabA|
> Olzfet HEN HEON 2 | CHA| & XF 2o CHot HAAA 520| 12 %|0{OF &t
" CHM|EXI A= cHH] &3 0]
80,000
60,000
40,000 m
A=

2008

2007

2005 2006

2009

2010

-18 -



2. SAA |2

> 2| & X 2k (Shortfall Risk)

> A 5H SHRESEO SH N S7HYSEN DIEY

ok

=

s 51 (l+7z)5—(1+,up)5
Pr{(1+r,)’ <(+7)’]=N( a\/g )

- o
> 2II45EL QUNOR FOIY JSNOE SHMSEN 7I3284YUE BF AR TN REEE 20| o2t 7|2
284020 YHLEEE 2L ASHAE FOR|L AUS

2 0] M 3| K| 7| S0[ UAS
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ks
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ox
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M
o
N
=2
5>
19
M
Hu
re
Y
o
m
k1
$0
N
Mo
=2
Pal
re
[>
o
-
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][4

> EH 22 M2l oln|
> I3 HAAEIKIEE, 271 g S0MA O tist 8K 7|5 =
> SRof oot HEL XHFo| tiet E = H5 & 5= gitt= EO| oHA
> F fI”otE VaR ZHEHOAM UK E
> 10% Fo|+=ZToMel X|UEHNH & LA =Z OS2 O HE =& 10%0|st
> [EtM 1%, 5%, 10% LEE Ol Ro|=F0f 2 FMH gt o7t A0{0F &
» Severity(&4 9| lZtd) vs Tightness(H| 22| Zet)
> Jlg HH & fldeteet AA0| |1 UX| xet
25 7|7t9] X : 7|29| Time diversification Z1}7} 5 HHof| Q=742
>  AFAFR Q| Risk/Return ProfileOf CHsl ArEEs| Dizkst

Y
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2. SAA = N2

2.7

0
IE

E

A

2
(=]

> MEHO| Example

5.6%
TS
5.4%
5.2%
5.0%
4.8%
4.6%
4.4%
4.2%
4.0% |

1.5% 2.0% 2.5%

3.0%

ik
3.5% 4.0% 4.5% 5.0% 5.5%
— 2o} soltd  ——HB —— CHxf 2
——SiXY —— 5y shortfall line —m— 10t

-20-




2. SAA |2

> offof M=

A
e Aoy HEH IEN | FUTH TN FUNE sod oxsm THES
@t 8.2% 6.4% 6.6% -0.8% 18% 10% 55% 5% 12% 16.5%
@ 9.3% 6.5% 71%  -0.7% 20% 11% 53% 4% 12% 18.1%
O 9.5% 6.5% 7.1% -0.7% 20% 11% 53% 4% 12% 18.1%
IE 7% 10.1% 6.6% 7.5% -0.7% 22% 11% 51% 4% 12% 19.1%
> Issues
> 2E49E0 RS £ EEE2|Q JUi+AES 23| s THK| w2
> Shortfall RiskS 10%5 Tt 2FA|7|X| 0 AEI= 98 HES 9Is) Y5 H7E. : D2l MA| AEI= A% BHE0|A £ |23
Ngtg nejsln Xl 23
> %, E|2 9IS D5 Ee0] ¢ EEE2|2 £80| YHE Shortfall X|7| 0 QK0 T3t BIL7F oj2ig

> of| 2] 3 4

12~'16'd
T+ = ‘11~154
H1et X2t
FAHS (U 33% 31%(-2%p) 33%(.)
=711 X7ts AHeH(F U/l =4, tiHEXhEIS 45% 43%(-2%p) 45%(.)
MBS =) 55% 57%(+2%p) 55%(.)
Sl QH| S (ALK &) 15% 15%(.) 17%(+2%p)

-21-



2. SAA M| A

> O|YZEEZEZ Q9| 9|0
> O|EYLZRE S7|5H HIS2E SA| O|HSHOFX| T HHZEZER2 M| A A
> B7IREt Y ZEZD QM AAS K07t AYTY| W= S7|AE2 ojdA = A
<#¥ ZEEZ2|Q HjE> <HT= oA E>
100% . :.; ‘E 100% ) :.0 Y« o)
90% - : 90% -
80% - 80% -
70% - 70% -
60% - 60% -
24%
50% - 50% -
40% - 40% - H28%
30%
30% - 30% -
20% - 20% - _ H4%
H 28%
10% - 10% - B ’
0% - i 0% - .: . . .
012 ,.2013 2014 2015 20167 2011 32012 2014
57 2| A i 2 O] FO{H Opx|9fsl 2 A HEZEEC| L

LIHX|= 2| HZEZE|2 O

-22.



2. SAA Z=2M|A

2.9 MV R&o| |

> 240 TS| 0 IHSH 7 At 2
> HoNel M YU Rt BN HYTHO| HHYM =2h
» Monte Carlo Simulation Approach (Resampled Efficiency)

Xtark| S
100% |

80%

80%
70% -

60% |
50%
40%

S FUHRY « AT «SHHD wHLIHR TS o

> BEEXAF (- oot HEst
> (L) OISRt S
> (2) TEEZ|Q EFHEHKXI9|

ot X|EIX| o| &
HZEHEKL A2HA =2 HE M : Simulation Approach 2
A ez M 2= 2|07 & : ALM Approach 2 Q, ALM Risk (ex. Funding Ratio at Risk)

Y
b 1IN

of g&e Kot 20| HAO Yon TI|Hl EX0| AEs| AL, MV 2HL 0[2{3t ST Capture 1K

oF —

» ALM Approach 2 &

-23-



2. SAA |2
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3. ALM

3.1 ALMO| E 3ot 0|§

Yogi Berra(1925 - )

“ You've got to be very
careful if you don’t know
where you're going, because
you might not get there.”
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3. ALM
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3. ALM
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3. ALM
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3.

ALM

3.5

M

Expected Target

Risk st 7} 2

ALM Risk
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3. ALM

3.6 ALM Example(2010 ALM Z|=ICH ZHa})
3.6.1 ALM System

Asset
Liability
Management
Oriented sl | El-..z [eizs - |
National pension fund | mes | cuzsneees

Decision making EIETE

MEEOE
System

[ hbee Jace - |
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20 Aiflss) |y

: -NH4+9E 280 7}

ALM System ALMONDS Version 2012 (542 HHIVSELICH ORHUA SIS, o HEES WA 2%, shifts B9 £3)
< SHE=E Al=dl0]|d . S23RgEE .
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Brl2E ASe0lH: BegigLns

- ) 20084 MWEE| B4zl AR AN ATE
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0. ALM

3.6 ALM Example
3.6.2 ALM Result(2010d ALM 7| =ICH Aa}p)

p EREE] s HYyZ-LSHE
50
5,000 5.0
40
2,500
' 30 25
0 20
0.0
-2,500 10
R
-5,000 0 25
7,500 = =l -5.0
T g s D e e g st i L ettt a8 tee Gt L e il e
2010 2020 2030 2040 2050 2060 2070 2010 2020 2030 2040 2050 2060 2070 2010 2020 2030 2040 2050 2060 2070
Jaxgas HElhE HES-ASHiE
225
90
125,000 200
- 80
1
100,000 150 70
60
75,000 125 0
5 100 40
1]
0,000 75 30
25,000 0 20
25 10
0 = 0 0 z
I N P el o 25 | e e e it 10 | SRRt e
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3. ALM

3.6.2.1 ALM Result(2010d ALM 7|2ICt Z1}): HH R & QM1 2E4AE7F 80| WE 2078E XHX| &=

LT
-0.68% | -60.13% | -51.71% | -42.42% -31.99% -20.00% -5.60%

~ol= -57.64% | -46.20% | -32.44% | -14.94% 8.97% 34.63% 60.30%
o= -32.39% | -4.21% | 34.87% | 74.03% 113.18% 152.33% 191.48%
76.46% | 137.47% | 198.47% | 259.47% | 320.47% 381.48% 442.48%
331.46% | 428.19% | 524.92% | 621.65% | 718.38% 815.11% 911.85%
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3. ALM

3.6.2.2 ALM Result(2010F ALM 7|2t Au}) : Steady StateE 2T H

A2 Q1AM norm

=g 1.28 A B C D E
LRSI HEE 6.02 5.03 4.15 3.27 2.51
HZHf& | Cost Rate at Risk 0.63 0.93 1.22 1.58 1.89
SMX|E 20.70 19.80 18.53 17.80 | 16.79
oo | HRFIHHIEE 7.23 6.03 4.96 3.96 2.98
_+__I5=|'ilr-§- Cost Rate at Risk 0.64 0.95 1.23 1.61 1.90
N MR E 10.20 9.60 8.83 8.41 7.52

3.6.2.3 ALM Result(20104E ALM Z|=2IEk Z1P) : normi} 7| A%

- 7lgaTARE SA (TR - H)

T -
A B C D E
Ha 2060.9 2063.2 2064.4 2065.4 2065.8
AU 2060 2061 2063 2064 2065
HEEoX} 4.5 7.4 8.4 9.6 10.2
10 p.tile 2056 2055 2054 2053 2052
5 p.tile 2055 2054 2053 2052 2051
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4. SAA Governance
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