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AE 70 (Product Design, Pricing)

2EHFX| B7H=H|T, IFRS17)
2|A3 @ X2 Z™(Solvency 2, AX|Z0{ &)t 2|A3 22
HLUX A5 2 (models)2 simple, mark-to-market , plausible and implemented

Stochastic valuationt’d 2| 82 A A HHMa=(Exogenous variables) 47} & 0{Of
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Exhibit 1: Interest rates and surrender rates of different products in Korea 1997 and 1998
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Exhibit 2: Unemployment rates and surrender rates of deferred interest-indexed
annuity products in Korea 1997-2002
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1) -Eling and Kochanski(2012)

Panel A: Focus on environmental variables

Authors

Dar and Dodds (1989)

Outreville (1990)

Kuo et al. (2003)

Kim (2005a)

Kim (2005b)

Cox and Lin (2006)

Kiesenbauer (2011)

Country

Lapse Data
Provider

Type of Policy

Time Period

Methods

Variables for
EFH and IRH

Other
variables

Main Results

UK

Industrial Life Offices’
Association (ILOA)

Endowment policies

1952-1985

Standard time series
regressions

EFH: growth in the
level of unemployment
and the level of actual
unemployment relative
to time trend

IRH: internal and ex-
ternal rate of return

EFH +: IRH -

US, Canada

American Council of
Life Insurance (ACLI);
Life Insurance and
Market Research As-
sociation (LIMRA)
Whole-life and ordinary
life insurance

1955-1979 (annually),
1966-1979 (semiannu-
aly)

Standard time series
regressions

EFH: yearly unem-
ployment rate

IRH: real rate of return
on alternative assets

Real transitory income
per capita, price of
insurance, anticipated
inflation rate.

EFH +

us

American Council
of Life Insurance
(ACLI)

All ordinary life
insurance con-
tracts®
1951-1998
Cointegration

techniques

EFH: yearly un-
employment rate

IRH: market inter-
est rates

EFH -, IRH +

South Korea

One Korean compa-
ny

Endowment, annuity,
protection plan, edu-
cation

1997-2000

Logit and comple-
mentary log-log mod-
el

EFH: Unemployment
rate

IRH: reference mar-
ket rate - crediting
rate -surrender
charges

Policy age, GDP
growth, surrender
charge

Lapse depends on
additional exogenous
factors beyond inter-
est rates and unem-
ployment rates

us

Society of Actuaries’ Risk
Management Task Force
(data on one US compa-
ny)

Single premium deferred
annuities

1993-2003

Logit

EFH: Monthly annualized
US unemployment rate

IRH: Annualized five—
year Treasury bond rate
minus the policy credited
rate

Policy age, GDP growth,
surrender charge

Logit Model closely fit the
experience of the data
even under extreme
financial conditions

Society of Actuaries’
Risk Management Task
Force (data on one US
company)

Single premium
deferred annuities
1993-2003

Tobit

EFH: Monthly annual-
ized US unemployment
rate

IRH: Annualized five—

Germany

German regulator BAFin
and self-collected data

Endowment, annuities
including disability and
long-term care, term life,
group business, other
1997-2009

Logistic regression

EFH: Unemployment rate

IRH: Bond Performance,

year Treasury bond rate Stock Performance

minus the policy credited

rate

Poalicy age, GDP growth, Buyer confidence, GDP,

surrender charge

Tobit model is better
than logit model; pois-
son and the negative
binomial regression
model are more appro-
priate to model lapse

company age, distribu-
tion, legal form, company
size, participation rate
Factors beyond interest
rates and unemployment
influence lapse behavior,
including company char-
acteristics

Notes: EFH: Emergency fund hypothesis; IRH: Interest rate hypothesis; *: The covered policies include universal life, variable life, variable-universal life, and traditional whole life
that includes limited payment, continuous premium, joint whole life, single premium, adjustable life, monthly debit, and other fixed-premium products), term insurance (including
decreasing, level and other term, term additions), and endowment insurance.

Table 4: Empirical literature on life insurance lapse
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) - Eling and Kochanski(2012)

Panel B: Focus on product and policyholder characteristics

Authors Renshaw and Haberman Kagraoka (2005) Cerchiara et al. (2009) Milhaud et al. (2010) Eling and Kiesenbauer (2011)
(1986)
Country Scotland Japan Italy Spain Germany
Data Provider Pool of 7 companies 1 company 1 company 1 company 1 company
Type of Policy Endowment Annuity-type personal accident Saving Endowment Endowment
Whole-life Annuity
Temporary insurance Term life
Time Period 1976 1993-2001 1991-2007 1999-2007 2000-2010
Methods Logistic regression model Poisson model Poisson model Logistic regression model Poisson model
Binomial model Negative binomial model Classification and regression tree  Binomial model
model Negative binomial model
Variables Palicyholder age and sex Policyholder age and sex Policyholder age Policyholder age Policyholder age and sex

Contract age
Product type
Company

Seasonality
Unemployment rate
Heterogeneity

Contract age
Product type
Calendar year

Contract age
Product type
Sum insured
Risk premium
Saving premium

Contract age
Product type

Find that duration and profit benefit Product characteristics such as

option are essential product type or contract age and
policyholder characteristics such
as age or gender are important
lapse drivers

surrender of the insurance con- Shows the importance of
tracts is explained by change of policy duration, but also
show the sensitivity of
lapse rates to calendar year
of exposure, to product
class and policyholder age

four factors identified as im-
portant (age at entry, duration
of palicy, office, type of policy); unemployment rates and time
additionally, significant interac- elapsed from contract date.
tion between policy type and

duration

Table 4: Empirical literature on life insurance lapse (continued)

Main Results
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Scatter plot of lapse rates in variable annuities

Scatter Plot of Raw Data
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exp(1.35969NIBB+0.03724 BHR—-0.02998UB

1 3166 —4.4883 +0.20558GV AV +0.00479KYJAGE
S, (t) =exp(-t ): - )
BHR: Sk
NIBB: =AU
KYJAGE:; Al XA H
UB: A 7|1Z2/2 7|7t
GV_AV: AHLXAEF OfH| X AE2SS
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Analysis Of Maximum Likelihood Estimation
Paramete _ 95% Hazard ratio
Variable r Standard Chi- Haza_rd Confidence limits
: Error Square Ratio

Estimate Lower | Upper
NIBB 1.35969 | 0.02988 2052'999 3.895 3.673 4.131
KYJAGE | 0.00479 0'008894 28.7622 1.005 1.003 1.007
UB -0.02998 | 0.00198 | 229.4084 | 0.970 0.967 0.974
BHR 0.03724 | 0.00173 | 465.9591 1.038 1.034 1.041
GV_AV | 0.20558 | 0.03121 | 43.3979 1.228 1.155 1.306

G xzaY




- GAEY B8R SiYEO| St
- GAES % EHEL #&=0] 398 ==
- BAE =017 MZ0 siefel @ 210] Ediet o2t of &f
95% Hazard ratio
Hazard Confidence limits
Lower Upper
<HYH=> 3.673 4.131

95% Hazard ratio
Confidence limits

Lower Upper
1.034 1.041
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- Date 37 : %3 & & &E Lapse data (20103 ~20153 )

. H=:20104 1&~20154 12&
- DHQ’J Lapse rate
- 0 FX|A S 7t 17| ZHPY)
- 0 SA|0l&

- O Market rate (= 11%f 3H)

S ERY

Lapse rate 0.011561 0.0046 0.0229 0.004395
PY (A1t7|Zh 70.93 63.4 82.1 5.291236
L ieelit s 0.04251 0.031 0.048 0.00451

(SA|0|=)

Market Rate

(223 30 0.02946 0.016 0.043 0.007035
Spread 0.01306 0.005 0.02 0.003619

(SAIOl& —=10A3H)
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Linear Model

1. Lapse rate = B, + B, x PY

Coeficent | Esimate | S Eror | Tvalue | _Pri-l

Intercept 5.504e-02 4.765e-03 11.55 < 2e-16 ***
PY -6.130e-04 6.699e-05 -9.15 14e-13 *+*

- Residual Standard Error : 0.002987 on 70 degrees of freedom.
- Multiple R-squared : 0.5446, Adjusted R-squared : 0.5381
- F-statistic: 83.73 on 1 and 70 DF, P-value : 1.404e-13

2. Lapse rate = 3, + B, xCredit _rate

Coefficient | _Estimate | Std. Error | _T Value | _Pr(>t)

Intercept -0.017114 0.003594 -4.762 1.00e-05 ***
Credit_rate  0.674479 0.084069 8.023 1.66e-11 ***

- Residual Standard Error : 0.003195 on 70 degrees of freedom.

- Multiple R-squared : 0.479, Adjusted R-squared : 0.4716
- F-statistic: 64.73 on 1 and 70 DF, P-value : 1.658e-11

SungKyunKwan University Actuarial Science



Linear Model

3. Lapse rate = f3, + B, x Market _rate

Coeficent |_Estimate | S Eror | Tvalue | _Pri-l

Intercept -0.001339 0.001612 -0.831 0.409
Market_rate 0.437916 0.053249 8.224 7.07e-12 ***

- Residual Standard Error : 0.0031566 on 70 degrees of freedom.
- Multiple R-squared : 0.4914, Adjusted R-squared : 0.4841
- F-statistic : 67.63 on 1 and 70 DF, P-value : 7.065e-12

4. Lapse rate = B, + 3, x Spread

Coefficient | _Estimate | Std. Error | _T Value | _Pr(>t)

Intercept 0.019492 0.001702 11.453 < 2e-16 ***
Spread -0.607505 0.125687 -4.833 7.66e-06 ***

- Residual Standard Error : 0.003832 on 70 degrees of freedom.

- Multiple R-squared : 0.2502, Adjusted R-squared : 0.2395
- F-statistic: 23.36 on 1 and 70 DF,  P-value : 7.665e-06

SungKyunKwan University Actuarial Science



Linear Model

5. Lapse rate = S, + B, xPY + B, xCredit _rate

| Coefficient | _Estimate | _Std. Error | T Value | _Pr(>t)

Intercept 0.0685461 0.0269854 2.540 0.01334 *
PY -0.0007226 0.0002258 -3.199 0.00208 **
Credit_rate -0.1347580 0.1347580 -0.509 0.61269

- Residual Standard Error : 0.003003 on 69 degrees of freedom.
- Multiple R-squared : 0.5463, Adjusted R-squared : 0.5332
- F-statistic : 41.55 on 2 and 69 DF, P-value : 1.436e-12

SungKyunKwan University Actuarial Science



Of Air2=

=

E

Xl

U|

A

H

%S 2N

ife)

i 7}0| =

e ME

I
[

EHALZE A SFAHO| A

100

H

- payoffe| Azt 0|
- SETRL 2A A
HE

- A SF RO A
S e TR EE

Actuarial Science

>
X
£
Qo
2
=
)
c
@®
=
X
=
S
>
X
)
c
>
0




« BHAHAZ(Variable Annuities) - GMXB
- GMAB, GMIB, GLWB, etc
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HHAS HMESSH9l CfYst HHolZ 7| x HEQ| Ctks}
Put option 2%} L%

(Fotsiet Bla3)

|23 A zaf

ZEZDQ QI

(Portfolio Hedging / Natural diversification)
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S X3 (Dynamic Hedging)

- BEEa49| Y £2(Hedging Errors)
7Rl V(L) of chsi U Al (¢, t+h] F2He] Y &9
V({t)=A-S{t)+(V(t)—A-S())

LE=p S ke
o

N
o

ot

profit(t,t + h) =A(S(’[+h)—S(’[)) = HEO| Jhk| HSHE
+r-h(V(t)—A-S(t)) = SEXIA 74| BispE

- (V(t+h)-V(t) = 233874

fot
HI
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y=0.5 | y=1.0 | y=1.5 | y=2.0 | y=2.5 | y=3.0

#olei 20| SN 001115
HEE3| 08X
_ SE23S | 000315 | 0.00832 | 001112 | 001112 | 001108 | 001103
p—1 +tS5 =X
A -711.76% | -25.37% | -0.30% -0.27% -0.61% -1.12%
ZEZZ| 3
0=0.75 TEXBIE 0.00313 | 0.00813 | 0.00980 | 0.01032 | 0.01052 | 0.01060
A s -71.95% | -27.09% | -12.14% -1.47% -5.63% -4.96%
ZEZ3 QY
0=0.5 TEXBIE 0.00311 | 0.00748 | 0.00898 | 0.00955 | 0.00984 | 0.00999
A = -72.10% | -32.96% | -1952% | -14.37% | -11.81% | -10.46%
ZEED| 08
0=0.25 TEXBIE 0.00304 | 0.00707 | 0.00850 | 0.00909 | 0.00939 | 0.00960
A = -712.76% | -36.60% | -23.80% | -1851% | -15.77% | -13.94%
ZEZ208y
0=0 TEXBIE 0.00308 | 0.00693 | 0.00838 | 0.00893 | 0.00926 | 0.00942
A s -72.39% | -37.84% | -24.86% | -19.90% | -16.98% | -15.49%
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-
-I.:I-E'I — SoA(2013), Modeling of Dynamic Policyholders

Table 1: Hierarchy of liquidity of the different cash sources

Ease of
access to
liquidity Cash source Comment Potential drawback
1. Use of current bank  Withdrawing funds from a bank No significant costs arise for
deposits account 1s the fastest and most the depositor.
direct way to raise cash. Cash is
immediately available for other
purposes like consumption or
investment.
2. Use of short-term Smaller sums can usually
savings accounts be taken out without any
penalty, larger sums need
to be pre-announced or
carry a modest withdrawal
penalty.
3. Use of overdraft Costly and often available

facilities on current
accounts or credit
cards

only for short periods of
time.

SungKyunKwan University

Actuarial Science



4. Sale of securities

If the securities are regularly traded
assets the cash is available in a few
days.

Depending on the acquisition price
the client might incur a loss, which is
often the case In times of stress.

Client usually has to bear
the transaction costs of
selling the securities, any
Investment loss or gain
would crystallise. Negative
tax implications possible.

o

(and friends)

Support from family

A very commaon solution, particularly
when the individual 1s hit by very
difficult times. Different ways

exist to transfer cash to a family
member such as a gift, a loan or an
anticipated inheritance.

Depending on culture
and personality, many
people may wish to avoid
a situation of dependency
on their family. Potentially
negative tax implications.

G Increase of
mortgages

SungKyunKwan University

Depends on the current status of
real estate financing. This possibility
might be the first choice to finance
improvements on the building or
other unexpected cash needs (health
costs, education for children, etc.).

Actuarial Science

Less appropriate if the
individual has unstable

or decreasing income.
Increase in interest costs.




7. Use of policy loans

Although cash will not be
immediately available until an
approval is granted, it is a relatively
easy way to generate cash for a
policyholder.

Due to the continuation of
premium payments and the
additional interest expenses
for the loan, this is not an
ideal measure for a person
with economic needs but
rather a measure to raise
cash for consumption or an
investment.

8. Stop premium

payment for term-

life contracts

SungKyunKwan University

Policyholder does not generate cash
but saves future premium payments
which are relatively small.

Actuarial Science

Loss of insurance
protection. No cash
received but saving
of current expenses
(premiums).




9. Surrender of life
contracts with
saving portions

Cash will not be immediately
available due to surrender process.

Surrender charges
(depending inter alia

on policy age), loss of
insurance protection and
not yet allocated terminal
bonuses. Might trigger
loss of tax benefits or incur
special taxation.

10. Sale of property

Cash is not immediately available

due to sales procedure. Individual

will have to incur opportunity costs
for rental of new home.

Depending on the
jurisdiction and sales
proceeds taxes might
reduce cash amount
significantly.

Source: Developed by the Liquidity Workstream of The Geneva Association.

SungKyunKwan University
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DO ZHIE A XSO0 HEO| CHe M AE AbLD(systematic thinking) &
HfAtRE 0| o Z 0t AP 40| CHEH H=2tS| 0|8 7t
HAXE 0| 74X|= biasOIM O LA K&

Defaultl| & (A AAte] & 2| AMA- 71t ME7F &~4)

Consider the opposite.
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(O Viple
Principle

Renew/
lapse

Decision Shortcuts

Relative
choice

Reliance on
defaults

Mental
accounting

Framing

Compare to other
products, influenced
by ‘irrelevant’ options

Funds in the product
may be ‘labeled’ for
one use or another,
leading to seemingly
irrational decisions

Premium
decision

Inertia in premium
amouts, reliance on
target and illustrated
premium

SungKyunKwan University

Timing of
withdrawals

Product designs may
suggest a default
timing endorsed by
experts or social
norms

Funds from the
product may be seen
to meet a specific
purpose and appear
less fungible than
they really are

Amount of
withdrawals

Withdrawals rates
shown in communi-
cations may be seen
as a default amount
endorsed by experts
or social norms

Withdrawals might
be driven more by
spending needs than
maximizing the
present value of
future financial
benefits from a

policy.

Actuarial Science

Investment
decision

Policyholders may be
unduly affected by
how investment
options are
presented

Default investment
allocations may be
seen as endorsed by
experts

There appears to be
a separation between
old-money versus
new-money in an
account and how
they are handled

Decisions may be
affected by whether
the account is seen
as an "“investment” or
“saving"” or
“retirement” account

Annuitization

Decisions depend on
what other options
are presented and
what it's compared
against.

Most annuitization
decisions are opt-in,
but what if it was the
opposite?

Part of the answer to
the “annuitization
puzzle” seems to be
a framing problem in
annuities
communications



(O Viple
Principle

Renew/ Premium Timing of Amount of Investment
lapse decision withdrawals withdrawals decision

Annuitization

Value Assessment

Love of Policies that have

free become~ self-
supporting may
seem “free” and not
easily given up

AnChormg Communications on
lllustrations such as how much policy-
target premium can holders can
anchor premium withdrawals might
amount decisions anchor their
decisions
Endowment
effect
Already own the
annuitization option,
hard to give up?
Hyperbolic
i ntin — .
discou 9 Procrastination may Payments create a Withdraw more now,
be aided by future conflict between not fully realizing
benefits being short-term and long- impact on future
heavily discounted term needs withdrawals

SungKyunKwan University Actuarial Science
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Principle

- are A..

Renew/
lapse

Emotional Impacts

Amount of
withdrawals

Premium
decision

Timing of
withdrawals

Investment
decision

Annuitization

Risk Insurable interests
] and policyholder's Seek conservative
aversion risk aversion level allocations if the
may change, ideally funds are considered
products would a retirement vehicle
evolve to that
Over- Planning fallacies Icr:::;/ilc?::tlsinolﬁ;r
confidence may lead to iliti
unexpected abilities may trade
withdrawal timing (T el o
hold riskier positions
Loss E?balearntgsgef(fj:ciznsto Fear of losing a lot if
aversion Aversion to losing a gger tax e . accidents happen
. . normal “irrationality
policy for nothing of keeping losers soon after
after paying for years _Keeping purchasing a life
might be even more .
annuity
pronounced
Self-control  Keeping a policy may Annuitiztion can be a
el e be a disciplined I
facilitation method to save and disciplined method
to ensuring adequate
prepare for future income
expenses
Hot vs. Emotions can Investment and
Id stat influence even reallocation choices
cold states seemingly cold, might differ by
rational decisions emotional state
Self- People seek to justify fjiicilgér;g iFf)aaSt
herdmg SR GREElEns sy annuitization rider

SungKyunKwan University
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Principle

- are A..

Premium Timing of Amount of Investment
decision withdrawals withdrawals decision

Annuitization

Social Impact

Social/
financial
domains

Bandwagon s lapse risk can

effect fueled by word of
mouth and Follow the crowd in
impressions passed times of volatility
from person to
person

SungKyunKwan University Actuarial Science
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Figure 11 —
Understanding the Utilization Decision

Rational Expectations Perspective Behavioral Simulation Perspective
m-20%<ITM< 0% = Housing
= 0%<ITM<1 0% = Childcare

Education
= 10%<ITM< 20%
= Health
m 20%<ITM

m Retirement
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Understanding the Policyholder - Lombardi(2012)

Figure 12 —
Understanding the Policyholder

Life Events
Getting married
Buying a house

Having a child

Retiring

Choices d Income Statement
* Rational Grandma i * Salary
* Behavioral S S * Expenses
. Mental accounting I. Nondiscretionary
. Joint decision making 2 Mery l/

2. Discretionary
3. Health costs

. Financial literacy ﬁ?\.
1

Sissy Bobbie

Balance Sheet
* Assets
1. Home
2. Financial assets
* Liabilities
1. Mortgage
2. Personal debt

SungKyunKwan University Actuarial Science




Understanding Life Events and Choices — Lombardi(2012)

Figure 13 —
Understanding Life Events and Choices

Asset Cycle

Liability Creation Asset Depletion

Policyholder Life-Cycle Stages

Asset Creation Asset Creation

Asset Protection Asset Transfer
Asset Preservation

+ Paying off student loans * Paying tuition bills
+ Starting a career + Caring for parents
+ Getting married + Planning for retirement

+ Buying a home + Withdrawing money for refirsment.
+ Having or adopting children + Paying for health care
+ Creating a legacy

SungKyunKwan University Actuarial Science
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BHE=Z ITM(in-the-money) 2[0| =AHH|&, AL &, 2EXI=
(@)

Aggregate level modeling2| SHA| (A|2FAtS| Crfet At2|dXH, 7HeIH™ SHL2)

Rational approach (ITM) + loss aversion, job insecurity, need for liquidity

SungKyunKwan University Actuarial Science
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AL E4: 1. =2 X T E ofH

Z3 GDP MAE

800 18.3%  18.5% 20%
18%
16%
14%
12%
10%
8%
6%
4%
100 59,
0 0%
2010 2011 2012 2013 2014 2015

GDP(ZEIE) -O-HEERS)

> 2o|He0AM= S=2| GDPEIYE0| 2|03 thib] Of'd 1%P StEtsk=s AlLUe|2E JEE.

o & HI2|0t3 GDP AlL2]2 GDP
- (GI2H M 2HE) (A7 H2E)
5016 729,716 & /¢t 722,861 2|
(6.4%) (5.4%)
5017 776,777 2|2t 755,023 2|ot
(6.4%) (4.4%)
5018 826,874 2|0t 781,066 2|t
(6.4%) (3.4%)
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3| WE (HEY) (Y

&
2
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#1318 wRd =AM wAEM HEM wmna mas s
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Appendix. AlLIE|2 E4: | 3=2 X & o

MY
(H| o) B 2k (H| B 2= M

Hal= t t+1 t+2 H3lS t t+1 t+2
£0H8Z 0.003% -0.066% -0.110% STk -0.001%  -0.060%  -0.156%
I PNE=7 0.091% 0.441% 1.069% S X & 0.158% 0.487% 0.970%
X3 EEE 0.039% 0.005% -0.278% x3|EEZ 0.005%  -0.032%  -0.154%
HAEES 2 0.001% -0.069% -0.106% HEESZ -0.004%  -0.070%  -0.157%

HH OH | kA E{OH 2| = A

Hal= t t+1 t+2 Ho2 t t+1 )
folHE 2 -0.134% -0.102% -0.305% L0HSZ -0.095%  -0.112%  -0.112%
SiX|= 0.313% 0.402% 0.501% S X| & 0.150% 0.293% 0411%
X3 EE= -0.126% -0.515% -1.216% X3RS = -0.067%  -0.193%  -0.296%
HAEES R -0.134% -0.086% -0.276% HEESHZ -0.096%  -0.109%  -0.108%
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Appendix. AlLI2|R 2M: | F=2| AN dFE o

Laf
27| H 2 27| A=A
Hole t t+1 t+2 H 32 t t+1 t+2
FoHSEZ 0.038%  -0.113%  -0.121% FOoHSEZ 0.153%  -0.060%  -0.267%
SiX|= 0.008% 0.053% 0.143% S X| & 0.238% 0.500% 0.928%
X3 EEE -0.014%  -0.062%  -0.150% X3 RS2 -0.116%  -0.126%  -0.327%
ALSEEZE 0.039%  -0.114%  -0.121% ALSESZ 0177%  -0.051%  -0.259%
o1z
Hal= t t+1 t+2
FoHSEZ -0.076%  -0.016%  -0.043%
iK1 -0.242%
X3 EE = 0.078%  -0.063% -0.351%
ALESZ -0.077%  -0.015%  -0.039%
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Appendix. A[Lf2[2 F4: 1I. 2[=(LIBOR) 32| 214}

MY
(H| o) B 2k (H| B 2= M

HoLS t t+1 t+2 H3E t t+1 t+2
+QUEHZ 0.010%  -0.046%  -0.060% SQUHSZ 0.007%  -0.029%  -0.079%
SHX| 2 0.000%  0.202%  0.450% S PNE=s 0.001%  0.249%  0.393%
X3 HEE 0.044%  0.010% -0.272% X3 HBR 0.011%  0.008%  -0.059%
ASEHZ 0.008%  -0.048%  -0.055% ALSREZ 0.006% -0.042%  -0.086%

HH OH | kA E{OH 2| = A

HoLS t t+1 t+2 H3E t t+1 t+2
+QUEHZ -0.113%  -0.053%  -0.189% SQUHSZ -0.083%  -0.087%  -0.057%
S PNE=S -0.008%  0.192%  0.112% < PNE=, -0001%  0.131%  0.103%
EelER= -0.090%  -0496%  -1.117% X3 HBR -0.043%  -0232%  -0.376%
ASEHZ -0.114%  -0.036%  -0.160% ASREEZ -0.084%  -0.082%  -0.050%
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Appendix. A[Lf2[2 F4: 1I. 2[=(LIBOR) 32| 214}

232
27| H 2 27| A=A
Hole t t+1 t+2 H 32 t t+1 t+2
FoHSEZ 0.043%  -0.094%  -0.073% FOoHSEZ 0.171%  0.005%  -0.105%
SiX|= 0.000% 0.018% 0.065% S X| & 0.001%  0.260% 0.366%
X3 EEE 0.000%  -0.026%  -0.067% X3 RS2 -0.067%  0.021%  -0.006%
ALSEEZE 0.044%  -0.096%  -0.074% ALSESZ 0.192%  0.002%  -0.118%
o1z
Hal= t t+1 t+2
FoHSEZ -0.073%  -0.001%  -0.005%
I pNE= -0.002%
X3 EE = 0.101%  -0.008%  -0.222%
ALESZ -0.075%  -0.001%  -0.002%
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Appendix. A|LI2|2 2M: |1l ZH| {7t 4

of>

MY
(H| o) B 2k (H| B 2= M

HoLS t t+1 t+2 H3E t t+1 t+2
+QUEHZ -0.04%  -026%  -049% SQUHSZ -006%  -031%  -0.65%
S PNE=S 0.77% 2.40% 3.76% < PNE= 1.43% 2.34% 2.85%
X3 HEE -003%  -040%  -0.92% X3 HBR -0.02%  -036%  -0.85%
ALEE™H=Z -005%  -026%  -0.48% ALEEH=E -007%  -030%  -0.58%

HH OH | kA E{OH 2| = A

HoLS t t+1 t+2 H3E t t+1 t+2
+QUEHZ -030%  -0.69%  -1.24% SQUHSZ -019%  -040%  -047%
S PNE=S 2.94% 1.64% 0.91% < PNE= 1.35% 1.36% 0.97%
EelER= -088%  -3.26%  -497% X3 HBR -056%  -1.06%  -0.49%
ALEEHZ -028%  -059%  -1.13% ALEEH=E -0.18%  -038%  -047%
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Appendix. A|LIE|2 211l =X F7t &5

Laf
27| H 2 IR EYS
Hat= t t+1 t+2 H3lS t t+1 t+2
FoHSEZ 0.01% -0.27% -0.43% FOoHSEZ 0.05% -0.45% -0.98%
SiX|= 0.05% 0.36% 0.64% SHX| & 2.20% 2.24% 2.54%
X3 EE R -0.11% -0.39% -0.61% X3 EEHZ -0.32% -0.84% -1.54%
ALEE R 0.01% -0.27% -0.43% ALES =2 0.08% -0.40% -0.91%
o1z
Hal= t t+1 t+2
FoHSEZ -0.09% -0.14% -0.35%
SiX|= 271%
x3|ESE -0.11% -0.68% -1.25%
ALEE R -0.09% -0.13% -0.34%
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