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(Figure 3) Estimated |, s, ¢ Time Series(2007~2017)
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(Table 3) Parameters Estimation for Each Period

Classification 2007 ~ 2017 2010 ~ 2017
K 0.166207 0.447419
Ky 0.618714 0.863276
Koy 3.805918 3.943955
o7 0.027267 0.025958
0% -0.01348 -0.00722
0% -0.01328 -0.01629
oy 0.008377 0.006849
Ty -0.00794 -0.0068
o 0.010614 0.006072
Oy -0.00258 -0.00253
O3 -0.01548 -0.01062
O3 0.021746 0.013625
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(Figure 4) Interest Rate Curves for Each Shock Scenario Shocks to the
Risk—free Interest Rate Curve and the General Rate Curve
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(Figure 5) Comparison of |,s,c Time Series for the Use of less than One-year
Maturity Data When Generating the Interest Curve
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(Figure 8) Comparison of the Shock Scenarios for the Use of less than
One-year Maturity Data When Calibrating DNS Parameters
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(Figure 14) Interest Rate Shock Scenarios according to the Long-term Forward Rate

Level-up shock according to the LTFR Level-down shock according to the LTFR
006 005
& 005 00
e - L —
g 004 Tl T == g 03 ‘__,..-;-:-T'- 7777
- Ul - FTIITI
% 003 o g e T
§ 00 T I —
g Ll ]
€ nny o 001 -
E £ /
0 = 0
1 611162126313641465156616671768186 001 1 6 11162126313641465156616671 768186
maturity maturity
original curve seesess LTFR 0.85 original curve s LTFR 0.85

= = =LTFR base == =LTFR 1.13 = = =LTFR base == =LTFR 1.13



5. 20l 54 2 ol && AHE

7I& AU ollMs |2 34 T & 149 F = $E 34| of o
HEQE W, & HojHe 52 34 T o|F dE 7o TAS B AEE |
7dsto] Ay wet ofd A7t LEREA] 245 (Figure 15 2 34 Al
)] diste] B AR 2RIt 23 RISk it ol J2 S20] EARt 4
ko) 34, 549, 74, 108 F oJAke 717 & viAl= 9
ojtt. +FISTH AHEITT ThE AluE| . vlE] @7 TH71oflA B Aol T o}
2] Mo izl oz Aot SRR, WA Msks thE = 240l H]sto] o]
Ahg 713k 720 mjAE Y= A vEhdT
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(Figure 16) 1, s, c Time Series Comparison between Bond Data and Swap Data
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(Figure 17) The Comparison of Shock Scenarios between Bond Data and Swap Data
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She e oF ol A&tk el 2o, 41 HolElo] WAl Aaysior gk

718 =339 SAIGS (Table 4)°f] AAIRIH.

(Table 4) Bond Statistics according to Maturity

Statistics 1Y 2Y 3Y 4Y 5Y 7Y 10Y 20Y
Average 0.0293 | 0.0312 | 0.032 | 0.0331 | 0.0344 | 0.0362 | 0.0375 | 0.039

Median 0.0269 | 0.0296 | 0.0311 | 0.0326 | 0.0337 | 0.0353 | 0.0369 | 0.0388

Standard
deviation

Maximum | 0.0566 | 0.061 | 0.0608 | 0.0606 | 0.061 | 0.0613 | 0.061 | 0.0609
Minimum | 0.0125 | 0.0123 | 0.012 | 0.0121 | 0.0123 | 0.0132 | 0.0138 | 0.0146

0.0122 | 0.0126 | 0.0126 | 0.0127 | 0.0129 | 0.013 | 0.013 | 0.0131
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(Table 5) Correlation for Each Maturity — Absolute Shock

Maturity 1Y 2Y 3Y 4Y 5Y 7Y 10Y 20Y
1Y 1 0.8818 | 0.752 | 0.6644 | 0.6201 | 0.5798 | 0.547 | 0.5128
2Y 0.8818 1 0.8709 | 0.7937 | 0.7655 | 0.7264 | 0.676 | 0.6508
3Y 0.752 | 0.8709 1 0.9693 | 0.9175 | 0.8516 | 0.7907 | 0.7627

4Y 0.6644 | 0.7937 | 0.9693 1 0.9706 | 0.9098 | 0.8364 | 0.8118
5Y 0.6201 | 0.7655 | 0.9175 | 0.9706 1 0.9735 | 0.8844 | 0.8611
7Y 0.5798 | 0.7264 | 0.8516 | 0.9098 | 0.9735 1 0.9544 | 0.9184
10Y 0.547 | 0.676 | 0.7907 | 0.8364 | 0.8844 | 0.9544 1 0.9549
20Y 0.5128 | 0.6508 | 0.7627 | 0.8118 | 0.8611 | 0.9184 | 0.9549 1

Step 2. I-R4E R AFE A 5 FHE A

EoJgk E5l(Singular Vector Decomposition)S 53 -4 =Py, o] 1Qgr L 1.5l
S 213 4= QJrt ZF AR 11-85E2 (Table 6y°f], -HE1= (Table 7)0] LERL} itk

SR Afghe] o2 ] WerEe] Ate] Rt sttt mEbA 2 YR AL
ekl =2719] A ol tiet wleo] 2 F/gie] tiek =S e (Table 6)°]
‘g ko] veh glem afgte] =710 wet S/gEe] FEE O At ol AT
He B A k0] BlEe] 82.95%= UER, Al 1 320 w2 &2 o] Hiet o
B2 AYoHL 3l & & ok WAL Al WA Rgte] Wi 22 10.64%, 3.59%
2 A Fg&o] Al F2 24t9] 97.18%F 2RIt

(Table 6) Eigen Value for Each Component - Absolute Shock

Component Eigen value Ratio Commulative ratio

1 6.6358 0.8295 0.8295
2 0.8514 0.1064 0.9359
3 0.2871 0.0359 0.9718
4 0.0953 0.0119 0.9837
5 0.0776 0.0097 0.9934
6 0.0424 0.0053 0.9987
7 0.0104 0.0013 1

8 0 0 1
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(Table 7) Eigen Vector - Absolute Shock

Maturity [Component 1{Component 2Component 3[Component 4Component 5Component 6[Component 7[Component 8
1Y | -0.2916 | -0.6529 | 0.3741 | -0.5762 | -0.1086 | -0.0694 | 0.0109 | 0.0001
2Y | -0.3369 | -0.466 | 0.1211 | 0.7118 | 0.3479 | -0.0277 | -0.1623 | 0.0005
3Y | -0.3692 | -0.1576 | -0.4124 | 0.1605 | -0.4508 | 0.2783 | 0.6011 | -0.0318
4Y | -0.3728 | 0.0242 | -0.4826 | -0.1155 | -0.2401 | -0.0333 | -0.6704 | 0.3256
5Y | -0.3753 | 0.1468 | -0.3145 | -0.2094 | 0.3623 | -0.3242 | 0.0343 | -0.6762
7Y | -0.3711 | 0.2647 | 0.0268 | -0.1882 | 0.5265 | 0.0053 | 0.3345 | 0.6057
10Y | -0.3564 | 0.3303 | 0.3842 | -0.0303 | -0.0185 | 0.7077 | -0.216 | -0.2599
20Y | -0.3473 | 0.3612 | 0.4418 | 0.2052 | -0.4444 | -0.5567 | 0.0559 | 0.0338

Al FdEo] gE7]o wet ofd ks 7HRIEA] T8 EH ZH710] ARo] ojudt 4 A
U 9EA] & 5 itk (Figure 18)2 PCA S 53] 42 Al A&} A 751 DNS
239 Al 891 1, 5, Q] AAGE vwgt efmo|t}.15) PCA A 1 4423 DNS 23
o] 1, PCA A 2 /343 DNS 239 s 7} A2 t8H AL Z= & = Utk Al <] A]
ALES] ABATE 212} 0.931, 0.929, 0.115% PCA A| 3 FAES A|2J5}a1E DNS
TP7t PCA WRio] Aatd 0 & vfe- AJado] k= 22 & 5= Al

(Figure 18) Comparison of Interest Rate Components between PCA and DNS
(Absolute Shock)

Comparison of interest rate components Comparison of interest rate components Comparison of interest rate components
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(Figure 19) Comparison of Interest Shock Scenarios(Absolute Shock)
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=] dlolg thil 215 F3t 20IAREE ARGRITE WEbA] 7 71 o] g E11H]
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AT QTGS ASEL4T 5ot (Table 8)& AHESALAE ARSES
off 2t 9t7] F29] AARE UE 1 9lom, e ARAlat fAlsHA 7 ek 229
o] =A Yehdth

(Table 8) Correlation for Each Maturity — Relative Shock

Maturity 1Y 2Y 3Y 4Y 5Y 7Y 10Y 20Y
1Y 1 0.881 | 0.7498 | 0.6613 | 0.617 | 0.5767 | 0.5439 | 0.5097
2Y 0.881 1 0.87 | 0.7923 | 0.7639 | 0.7247 | 0.6742 | 0.6488
3Y 0.7498 | 0.87 1 0.9692 | 0.9171 | 0.8511 | 0.7903 | 0.7618

4Y 0.6613 | 0.7923 | 0.9692 1 0.9706 | 0.9099 | 0.8367 | 0.8116
5Y 0.617 | 0.7639 | 0.9171 | 0.9706 1 0.9735 | 0.8848 | 0.861
7Y 0.5767 | 0.7247 | 0.8511 | 0.9099 | 0.9735 1 0.9546 | 0.9182
10Y 0.5439 | 0.6742 | 0.7903 | 0.8367 | 0.8848 | 0.9546 1 0.9547
20Y 0.5097 | 0.6488 | 0.7618 | 0.8116 | 0.861 | 0.9182 | 0.9547 1

(Table 9)2 428 ARG, (Table 1002 I-FHEE HERTh S AR4]0lA
T Rgke] A ol Higt vle® 2 4R diEe & o qloH, eAdE UEd
= o A Al FE0] FAHIE 97.17%E AR

(Table 9) Eigen Value for Each Component - Relative Shock

Component Eigen value Ratio Cummulative ratio

1 6.6291 0.8286 0.8286
2 0.8569 0.1072 0.9358
3 0.2877 0.0359 0.9717
4 0.0957 0.012 0.9837
5 0.0777 0.0097 0.9934
6 0.0425 0.0053 0.9987
7 0.0104 0.0013 1

8 0 0 1
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(Table 10) Eigen Vector — Relative Shock

ComponentComponentiComponentComponentComponentiComponentComponentiComponent
1 2 8 4 B 6 7 8

1Y -0.2908 | -0.6539 | 0.3738 | -0.5762 | -0.1067 | -0.0683 | 0.0107 | 0.0001
2Y -0.3366 | -0.4667 | 0.119 | 0.7134 | 0.3446 | -0.0288 | -0.1619 | 0.0005
3Y -0.3693 | -0.157 | -0.4139 | 0.1575 | -0.4514 | 0.2797 | 0.5998 |-0.0317
4Y -0.373 | 0.0255 | -0.4821 | -0.1175 | -0.2385 | -0.0345 | -0.6711 | 0.3249
5Y -0.3754 | 0.1473 | -0.3127 | -0.2085 | 0.3628 | -0.3265 | 0.036 |-0.6757
7Y -0.3713 | 0.2641 | 0.0282 | -0.1857 | 0.5265 | 0.0046 | 0.3349 | 0.6064
10Y -0.3566 | 0.3291 | 0.3836 | -0.0297 | -0.0158 | 0.708 | -0.2167 | -0.2606
20Y -0.3474 | 0.3599 | 0.4434 | 0.2041 | -0.4473 | -0.5542 | 0.0563 | 0.0339

Maturity

(Figure 20y AtiEA4]of| ©h2 PCAL] A 43} DNS 282 A 991 v
Sk JfZ 2 PCA /33 DNS 239 39150] th-8EaL tt. ZF AJAE 2] AHA|
71 0.931, 0.927, 0.112°02 AojSZur2]e] Ao} 37| tt=4] Yt

(Figure 20) Comparison of Interest Rate Components between PCA and DNS
(Relative Shock)
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(Figure 21) Comparison of Interest Shock Scenarios(Absolute Shock and Relative Shock)
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Abstract

We use the Dynamic Nelson-Siegel model (DNS) to simulate interest rate
shocks and analyze how they affect the term structure of interest rates. We
generate scenarios of the interest rate shocks following the suggestion of ICS:
mean-reversion, level-up and down, twist-up and down shocks. Sensitivity
analysis is also conducted on various parameter assumptions. We find that
each scenario gives a various impact on the term structure. Therefore, it is
necessary to cope with risk factors of interest rate shocks. Moreover, we
analyze the difference in the interest rate shock scenarios between PCA and
DNS. It will be necessary to select a model suitable for the domestic
environment through various analyses and comparisons of interest rate risk

models.

% Key words: DNS, Interest rate shock, PCA, K-ICS



