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Welcome to the Webinar
We will begin shortly

A few housekeeping items before we begin:

1.

Questions & Comments — Verbal capabilities have been turned off
however questions or comments can be submitted by clicking on the
Q&A icon at the bottom of your screen. All questions will be
answered during the Q&A session at the end of the presentations.
Recording and presentation — A YouTube recording along with the
presentation will be made available on the IAA website within the
next day or so. They can be found where the paper has been
posted under Publications/Papers on the IAA website at
www.actuaries.org .
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E‘i; Ilﬂ\l Welcome and thank you for joining today’s webinar.

Disclaimer Note:

Any views or opinions expressed in this presentation and in the Q&A
session are solely those of the authors/presenters and do not necessarily
reflect the policies or positions of the International Actuarial Association
(IAA). While every effort has been made to ensure the accuracy and
completeness of the material, the IAA and authors give no warranty in that
regard and reject any responsibility or liability for any loss or damage
incurred through the use of, or reliance upon, the information contained

therein.
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Market Risk

A history of minimum capital requirements for market risk
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e 2019
2018 = 4

Source: The market risk framework In brief, BCBS, January 2019
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The Basel Framework

MAR Calculation of RWA for market risk
MAR10 Market risk terminology ........
MAR11 Definitions and application of market risk
MAR12 Definition of trading desk ..
MAR20 Standardised approach: qeneral provisions and structure
MAR21 Standardised approach: sensitivities-based method ..
MAR22 Standardised approach: default risk capital requirement N
MAR23 Standardised approach: residual risk add-on .............cc......
MAR30 Internal models approach: general provisions ..
MAR31 Internal models approach: model reqmrements
MAR32 Internal models approach: backtesting and P&L attnbuhon test
reguwement i
MAR33 Internal models approach capntal reqwrements calculatnon
MAR40 Simplified standardised approach .................

MARS0 Credit valuation adjustment framework
MAR90 Transitional arrangements ...................
MARS9 Guidance on use of the internal mode!s approach

Source: The Basel Framework, BCBS, 2024
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Outline of Presentation

o Motivation:Issues with Current Regulatory Regime

© Understanding FRTB Timescales

© FRTB vs. Basel 2.5

0 Trading Book vs. Non-Trading Book boundary

e Measurement of Market Risk for Trading Activities-Standardized Approach (SA)

e Measurement of Market Risk for Trading Activities-Internal Models Approach
(IMA)

o Case study: Calculation of General Interest Rate Risk Capital Charge
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Motivation:Issues with Current Regulatory Regime
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Motivation:Issues With Current Regulatory Regime

Capital covering Market Risk exposures
was insufficient during the financial crisis

Internal models for capitalizing market risks
missed events beyone the 99% confidence
level

10 day liquidity horizon assumption proved
inadequate under excessive market stress

Carrelations were proven to breakdown in
periods of stress

Capitalization of complex credit products
were not captured well in framework

Significant variability in RWA across banks

Regulatory arbitrage between the Banking
and Trading Book

Capital was procyclical

Regulatory response T

= A comprehensive revamp of the capital framework from the ground up

.

Introduction of an additional leverage ratio

Introduce expected shortfall as the average beyond the 97.5%

Introduce the concept of liquidity horizons for different risk factors

Utilize data from a period of stress relevant for the banks Trading Book
limited recognition of diversification across risk factors

Difficult to attain approval for llliquid/complex products
Structured credit products to be treated via standardized approach

Prescriptive standards for capitalizing market risks across both boundary's
Standard capital charges to be calculated along with capital based on
internal models

More reporting requirements

New default risk charge to resemble Banking Book credit risk treatment
No capital decrease realized from shifting across the boundary
Movement between books is difficult after first designation

Utilize data from a period of stress relevant for the risks in banks Trading
Book
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Understanding FRTB Timescales
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Understanding FRTB Timescales

FRTB is a comprehensive set of regulations aimed at overhauling the capital
requirements for market risks, which has different go-live dates across the impacted

jurisdictions

# Korea, China, Canada, and India: Already live
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% Hong Kong: Reporting goes live in July 2024, capital requirements in January
2025
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Understanding FRTB Timescales

FRTB is a comprehensive set of regulations aimed at overhauling the capital
requirements for market risks, which has different go-live dates across the impacted
jurisdictions

# Korea, China, Canada, and India: Already live

% Hong Kong: Reporting goes live in July 2024, capital requirements in January
2025

# UK:January 2025
#* Japan: Already live for global banks; March 2025 for domestic banks
# USA: July 2025
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Understanding FRTB Timescales

FRTB is a comprehensive set of regulations aimed at overhauling the capital
requirements for market risks, which has different go-live dates across the impacted
jurisdictions

# Korea, China, Canada, and India: Already live

% Hong Kong: Reporting goes live in July 2024, capital requirements in January
2025

# UK:January 2025

#* Japan: Already live for global banks; March 2025 for domestic banks
# USA: July 2025

# Eurozone: January 2026 (new date announced on June 18, 2024)
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FRTB vs. Basel 2.5

There are two approaches that FRTB recommends for calculating Capital Charge
associated with Market Risk Weighted Assets (RWA).
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FRTB vs. Basel 2.5

There are two approaches that FRTB recommends for calculating Capital Charge
associated with Market Risk Weighted Assets (RWA).

< Standardised Approach is more conservative approach and results into higher
capital charge requirements

< Internal Models Approach subject to desk level calculation and approval ,and
potentially less expensive option

» Standardized Approach
# FRTB
» Sensitivity Based Risk Charge + Default Risk Charge + Residual Risk Add-On
* Basel 2.5
» Standardized Capital Charge

>» Internal Model Approach
* FRTB
» Expected Shortfall + Default Risk Charge + Non-Modellable Risk Charge
* Basel 2.5
» VaR + Stressed VaR + Incremental Risk Charge (IRC)
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Trading Book vs. Non-Trading Book boundary
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Trading Book vs. Non-Trading Book boundary

The design of the boundary is aligned with the ways risks are managed. The regulatory goal is to harmonize the Trading Book
or Banking Book designation across jurisdictions

Revised boundary approach
= Trading desks are defined by the bank, but subject to the national supervisory body for capital purposes

« Explicit criteria for including instruments in the Trading Book (instruments managed on a trading desk or net short risk
positions in equity or credit)

Stricter limits on switching between books

» Measures to prevent capital benefits in instances where switching is permitted, if capital charge reduced after switching
across the boundary, the difference is included as a Pillar 1 capital charge

Rigid terminology in terms of classifying assets across the boundary

+ Deviations from these criteria require strong rationale from the Institution, changes to the initial designation of an
instrument is permitted only in special circumstances with approval of the supervisory body

+ Covered instruments
Trading

Book + Intended purpose

+ Presumptive list
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Regulatory Definition of a Trading Desk

A Trading desk is defined as a group of trading accounts or traders who have a well
defined business strategy and robust risk management framework

Requirements to Classify Books as Trading Books. Banks maintain for each trading
desk a plan that describes the business trading activities
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Regulatory Definition of a Trading Desk

A Trading desk is defined as a group of trading accounts or traders who have a well
defined business strategy and robust risk management framework

Requirements to Classify Books as Trading Books. Banks maintain for each trading
desk a plan that describes the business trading activities

4
v

v

Risk appetite

Trading strategy-main sources of profit & loss, hedging strategy, and the main
risk drivers associated with this approach

Approved product list to trade

Business specific market risk limits (currencies, maturities, sensitivities, VaR
metrics, OCP)

Expected holding period and holding horizons permitted

Front office booking systems , data aggregation for Profit and Loss , and
accounting requirements

Regulatory capital calculation basis: standardized or internal models
Limits on intra-day risk

Legal and compliance requirements per activity
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Measurement of Market Risk for Trading

Activities-Standardized Approach (SA)
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Standardized Approach

Market Risk Capital = Enhanced Delta Plus + Default Risk Charge + Residual Risk Add-On

Enhanced Delta Plus ]
Char :

Based on Market Risk sensitivity's
DV01, CS01, Vega, Gamma, Curvaturte

Captures Jump-To-Default Risk (Non-securitization ,Non-Correlation Trading Portfolios).
Captures the loss if the issuer of the bond or equity defaults. It is computed for each
instrument separately and is a function of the face amount (or notional) and market value of
the instrument and the Loss Given Default (LGD)

JTD (long) = max ( LGD * notional + P&L, 0)
JTD (short) = min { LGD * notional + P&L, 0)

Where P&L = market value — notional

Non-Linear Payoffs * 1%
e.g Barrier options/ Asian/ Baskets




Sensitivity Based Risk Charge @

Enhanced delta plus Default risk charge el
add-on
Linear risk charge Non-linear risk charge
|
Delta risk charge Vega risk charge Curvature risk charge

9
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Sensitivity Based Approach - Methodology

[ Risk How it feeds the Capi

Delta Delta per risk class multiplied by a predefined Regulatory risk weight
Vega Vega multiplied by Implied volatility
Curvature Difference between full revaluation and delta-normal approach

(applicable to options only)

Residual Risk add-on The residual risks add-on is the simple sum of gross notional amounts
of the instruments bearing residual risks, multiplied by [x], where [x] is
a regulatory parameter and is at [1%)], for instruments which do not
have a notional amount, the maximum potential loss should be used

Default Risk Charge - Non-securitization Prescribed Regulatory Formula
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Default Risk Charge
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Default Risk Charge
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Measurement of Market Risk for Trading

Activities-Internal Models Approach (IMA)

Lawrence Habahbeh, Tawq Almakhater LLC



@ Measurement of Market Risk for
Trading Activities-Internal Models
Approach (IMA)

@ Determining The Eligibility Of
Trading Activities For The Internal
Models Approach
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Determining The Eligibility Of Trading Activities For The

Internal Models Approach

fail

ouf of scope

pass

fail
pass

Step 3
Individual risk factor analysis

Non-modellable

modellable modellable

Global ES with




Shift From Value-at-Risk to Expected Shortfall
E

Metric Frequency Measure Frequency and Severity Measure

Horizon 10 day scaled in time from 1 day Base horizon is 10 days, scaling from shorter time
horizons is prohibited

Confidence level 99% 97.5%

Calibration period Historical shocks reflecting a period of ~ Overlapping shocks in stressed period at desk level
excessive market stress Data going back to at least 2005

Diversification Full Limited diversification allowed

Almakhater LLC



Expected Shortfall Modality

FRTB ES configui

FRTE Internal Model (IMA) will compute multiple expected shortfalls (ES) based on the following configurations:

= 5risk classes (GIRR, FX, EQ, CSR, COM)

+ 6 levels of aggregation (5 risk factors + 1 firm wide)

+ 5 liquidity horizons ( 10d, 20d, 60d, 120d, 250d)

+ 3 configurations: reduced stressed, full current, reduced current

+ Full set of risk factors

+ Current scenario

+ Stressed scenario

* Monthly recalibration of the stressed period per risk class

+ 1 day VaR calculation for backtesting purposes

« Can apply approximations or grid based methods only if they capture the second order effects

¢ Habahbeh, Tawq Almakhater LL.C



Default Risk Charge

New charge to capture the risk of direct loss due to an obligors default as well as the potential for indirect losses
that may arise from default events

Model assumptions Basel 2.5 IRC FRTB DRC IRB (Banking Book)
Risk types Default and migration Default Default
Confidence level 99.9% 99.9% 99.9%
Model type Not prescribed 2-factor model “stgﬁé’:: énft:rr;ﬂla"
Liquidity horizon > = 3 months 1 year e
Reinvestment assumptions Constant level of Risk none none
Portfolio diversification Actual portiolio Schilipariinlio Infinite diversification
Correlation Not defined Equity correlation Prescribed 8-24% + financial
i B | Floored at 0.03% i (1.25% prescribed)
Sovereign exposures Regulatory discretion i R PG 1 ol Zoro weight allowed
Equity positions | Optional Ve ' Internal model or
Beiss sk Yes EAD-Notional*(1-LGD) Standa;:)mde'
Treatment of losses EAD-Notional*(1-LGD' T
Prob_default Historical or i:np\ied : St;ii;ﬁ;[) Hetionai G0
Historical
Loss given default Stressed or implied LGD Only PD’s are relevant TTCLCD + downhum slamont
Transition matrix Multiple are allowed Not relevant Only PD's are relevant
Credit spread levels Relevant for migration Sovereign Pd’s floored at 3 bp Not relevant




Definition Of Modellable Risk Factors

Robust process for assessing whether individual risk factors can be deemed as “Modellable” , and agree on a systematic
process for identifying, recording and calculating regulatory capital against risk factors that are not covered in the Modellability
criteria

To be included in the Internal Models, a risk factor must comply with qualitative and quantitative regulatory criteria in order to
be capitalized under the Internal Models method: Market data history need to be extended back to at least 2005

Continuous

24 in 12 months/
no more than

1 month between
transactions

Modellable
Risk Factors

Sufficient set
of representative
transactions

Available
real price




Definition Of Modellable Risk Factors

Risk factor types Description

FX Spot Foreign exchange spot

FX ATM volatiliies Foreign exchange At-The-Money volailities

FXRRIFLY (Skew) Foreign exchange skew quoted in the market using RRIFLYs

FX Swaps Foreign exchange swaps quoted as swaps paints

IR Curves IR curves: OIS, Deposits, FRAs, Swaps, tenor basis swaps, cross curmency

IR Swaptions ATM volatilties
IR Swaptions volatilties skew
IR Caps/Floors ATM volatilities
IR Cap/Floors volatities skew
Commodities futures/Swaps
Bond/Bond futures prices
Credit spreads

Equity/Equity index Spot
Equity ATM volatiiies
Equity ATM volatiiies

hasis,

Swaptions At-The-Money volatilties quoted directly in the market.
Swaptions Skew implied from swaptions prices in the market
Caps/Floars At-The-Money volatilities quoted directly in the market.
Caps/Floars Skew implied from swaptions prices in the market
Commodities futures and commodities OTC swaps prices
Bond/Bond futures prices

Credit spreads for bonds, e.g. govemment curves, corporates curves, country
spread

Equity/Equity index Spot

Equity options At-The-Maoney volatiities quoted directly in the market
Equity aptions Skew implied from options prices

Lawrence Habahbeh, Tawq Almakhater LLC



Case study: Calculation of General Interest Rate Risk

Capital Charge
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Case study: Calculation of General Interest Rate Risk Capital

Charge

» Calculate risk weighted sensitivity 17/ .S, for each risk factor and each regulatory
bucket, across all the portfolios on a trading desk that fall under the GIRR risk

class.

€)) WS, = RWy, * sy,
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Case study: Calculation of General Interest Rate Risk Capital

Charge

» Calculate risk weighted sensitivity 17/ .S, for each risk factor and each regulatory
bucket, across all the portfolios on a trading desk that fall under the GIRR risk
class.

(D WS, = RW,, * sy,

> Aggregate the weighted sensitivities to the different risk factors within each
bucket, using the correlations for weighted sensitivities within the same bucket p;

2) K, = \/Z WS,% ar ZZPleSkWSl
k

k k£l
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Case study: Calculation of General Interest Rate Risk Capital

Charge

» Calculate risk weighted sensitivity 17/ .S, for each risk factor and each regulatory
bucket, across all the portfolios on a trading desk that fall under the GIRR risk
class.

(D WS, = RW,, * sy,

> Aggregate the weighted sensitivities to the different risk factors within each
bucket, using the correlations for weighted sensitivities within the same bucket p;

2 \/Z W2 + ZZPleSkWSl

k k£l

> Aggregate weighted sensitivities to all risk factors across buckets using the
corresponding correlations ;. for weighted sensitivities in different buckets. Own
funds requirement for A Risk For GIRR Class

3 \/ZKQ-FZZ%CSZ;S

b ctb

Lawrence Habahbeh, Tawq Almakhater LLC



Case study

Charge @

Calculation of General Interest Rate Risk Capital

Sum of Value_EUR

CurveName X

Tenor A ~ |DELTA-EUR DISCOUNT CURVEL DELTA-EUR EURIBOR 12M L DELTA-EUR EURIBOR 1ML DELTA-FUR EURIBOR 3ML DELTA-EUR EURIBOR 6M L DELTA-FUR FXL DELTA-EUROISL (blank)
OM 141 0 278 149 163 4 49

N 197 0 340 491 269 9 319 938
w M -1,264 3,235 1,440 0 -1,083 140
2w -566 i 10,636 7603 12134 =1 6092 1,520
M 142 1 19,309 19,868 17,553 2 2991 -3.403
2M 187 8 1,028 15626 12,262 5 10,368 -11,916
3M 1944 617 10,495 58,682 -10,221 -14 13127 12,192
BM 1,648 -112 15213 51,229 242,793 -28 19774 53254
oM 1,347 3446 22,012 41,608 13,726 -44 24998 55,079
1y 7401 1,054 37,957 24518 110,824 32 203 504
18M -3,185 121 -1,254 26,142 124,541 37 8224 7645
2Y 12941 43 178,141 152877 252,306 -1 12536 40,501
3Y 16,188 15,522 186,495 151,609 -284,590 0 34921 2474
4Y 22,409 -462 155,601 129,135 -260,542 0 3001 -18675
5Y 23,159 19,680 103,951 3,505 50,497 0 41358 74,025
6Y 14,922 612 31,511 8332 -38,780 0 26,578 24121
Y 3367 5,261 52,333 113875 126,921 0 4069 2204
8Y 15,916 15,473 49,045 76,139 124,487 8801 96,600
9Y 12147 5417 6,470 120,019 202,847 4230 131,533
10y 14,256 15 -21,036 114,069 287,279 -130 96,246
1Y 2404 19 220,318 141274 92,022 7494 13097
12y 1,027 18 131,080 83216 -309,493 45119 6,964
13y 20,881 213 -4.901 301,074 223774 803 46,612
14y 20675 14 535,183 69,874 637,751 3140 29,044
15Y 44810 45,611 456,307 619,060 03263 18,402
20Y 128945 68,171 110,564 446,802 -275,540 57,349
25Y 183,325 185,715 37,991 -302,505 107,369 32,328
307 133,073 62,993 119,509 -41,289 135,836 7,744
35Y 53,593 2 703,220 711,969 0 22329
407 -194512 2312 G74417 839,461 0 8628
50Y 4,758
60Y Fil 38 -110

Grand Total 298 887 6,584 191214 -32017 -20,989 -185 -406,604 -34,579




Case study: Calculation of General Interest Rate Risk Capital

| Delta's based on specfied tenors

HE tencrs WBTEM)R DELTA-EURDISCOUNTCURVEL  DELTA-EUREURIBCR 12ML DELTA-EUREURIBOR 1ML DELTA-EUR EURIBOR M L CELTA-EUR EURIBOR 6ML DELTA-EURFXL DELTA-EURDISL (blank) ADD BASISCURVE HERE  ADD INFLATION HERE
i|ON Kl 213112 60805 174942 217463 9,09556 13352) ‘! (27953.80) (366.6%) 7264
i il 97447) 1183474 2621943 3028048 (235920.76) 1499¢) (1.21431) (257141) 071748)

W 1Y Ga72.29 2831.12) 1833053 (58,438.26) 95.415.93 7273) 867938 186328 (43208)
W n (14533.44) 20280 (178768.13) 1380578 190,0397 12984) (16,647.32) Wi 10,130.2¢
1 Y 2738253) 15,29100 26625583 (6704149 (4°4,850.88) (002) 3642137 (686391) 181410
1M Y (40343 £4) (12138.38) (1142083 (466.92) (387012 051 9834030 364019 6,7958¢

k(] 10Y (4881.£2) 706184 13882101 1409,11087) KR vapil 018 6654135 (131037.33) 55383

Gl 1Y 73808.21 15053 (288980.72) 22479511 (176,796.92) - (7,747.40) (19.074.25) (37213
o 207 2060701 - 16102653 (129.£5947) 2505042 - (329,22478) 7351262 -

v 07 8380756 - 1223787 220 44369 (90,208.31) - (189,519.38) (10032.33)

1480 Checktotsl - - - - 000 - - - 726,14
iy

2

L4y

157 Wk

16Y Multiplie| FRTBTENOR  DELTA-EURDISCOUNTCURVEL DELTA-EUREURBCR 12ML DELTA-EUREURIBORAM L DELTA-EUREURIBOR ML CELTAEUREURIBOR 6M L DELTA-EURFXL DELTAEURDISL (blank) ADD BASISCURVE HERE  Inflaticn

Il 160 | 205840 728800 27990864 4507 44080 1430, 28960 (5,363.20) 26034830 (4472572.89) (58,660.21) (108.921.00
1ey 160 |EM (155915.20) (263,556.40) 410511840 4860£7680 (37,748,767 60) (TEO760)  (1163,93730) (4,11436273) (1554,7965%)

HES 150 |1 98584275 (475,567.25) 72503205) (8765,739.00) £3238875 (10£0800) 130793625 477994245 (64£1313)

0y 125 | (1.816670.8) 536063 (2234602375) 1747511878 275431083 (37203¢) (2080989.38) 55403713 126741062
i1y 15 | (3150 140.8) 175846500 061942043 (10009,770.78) (47,708, 978.20) (230) 418845638 (739.342.99) 20,2178
i1y 100 |5 (4,034363.70) (1213,83¢.00) (1,142.987.60) (46,69210) (4.367,01°.80) 5060 983408070 564019418 659,875
13y 100 107 (488192.40) 706,184 40 1386210120 (40911,(86.560) 315623240 1540 665419500 (15,103733.4) 5R3E314C
114y 100|157 73808200 1605260 (26898071.60) 2415120 (11679,69° 60) - (T574740.20)  (190742587) (37.24340)
115Y 100 207 2060701.00 - 16,102852.8) (12955,646.50) 26050427.00 - (29247800 73126183 -
|y [0y 8.388756.00 - 12237865) 2294476850 (6,02053.00) < (18951 99800 (1003933.17)

2
130y
b

40 (4,650752.56)

a0y
i160Y
T

| 16543,316642,748 300,00




Case study: Calculation of General Interest Rate Risk Capital

Charge

SUM v i XV fiv =SUM(G64:G73)
8 c D 3 F e H J

42 30y
43 |385Y [ Sum of all WSk ]
44 |40y (4,650,752.36)
45 |501
46 |B0Y
47 [ Sum of all Wskn2 ]
43 5,545,316,642,748,300.00
49
50 FRTB TENOR Same sign
51 [ 51 ] an 59,624,043,610,160 50
52 14,807,126,597,122,300.00 ] 623,545 447,926,636.00
53 1y 373.813,132,133910.00
54 2y 1,691,012,093,069,770.00
55 3y 1,809,020,383,042,050 00
56 5Y 210,221,618.398,306.00
L1 10Y 3,165,237,031,806,210.00
53 15Y 1,800,927,047,396,530.00
59 20Y 4,404,995 821,852,980 00
60 oY 850,719,077.305,715.00
61
62 3(1x)
53 =SUM(GG4.G73) FRTB TENOR Different sign
64 n (85,850 504,608,367 00)|
65 L (815,751,906,494,997 00)|
66 ¥ (419,433,808 684,982.00)|
67 2y (2,523,596,802,262,960.00)}
63 3y (4,534,959,250,706,160.00)
69 5Y (349,295 964,591,179.00)|
70 107 (6,707,884,030,944,300.00)
bl 15Y (2,993,342,789,033,220.00)
72 207 (6,474,844,285,234,130.00)
7 30v (1,386,768.525,416,610.00
74
75
76
77 Delta risks.
73 Trho+ Tthor(1+x) Ttho- Ttho- (1)
79
80 K] 6l 104.296,181,868.660.00 49,15023137512640  (110,640,596.246,057.00) (713,861,578,199.778.00)
81 kL] v 56,142,485,035,022.40 250,147707661257.00  (121,870,980,970,623.00)  (58,557,725,384,092.30)
82 M 2y 226,704,908,506.854.00 £10,083.252.225736.00  (177,131,361.241355.00)  (69,410,119,601,131.60)
83 M 3y 180 996,736,821,541.00 109,144,324 800,587 00 (231,287,061,158,470.00) (820,823 402,575,997.00)
84 3 5Y 5,120,686,904,074.72 300,197364836,13200  (73,114107.047650.60)  (76,176,878,757.227.70)
85 3M 10Y 325,749,929,768,529.00 727,724,343755,592 00 (369,248 446 843,703.00) (555,827 844,643 335.00)

86 3 15Y 224791120,965 32500 146,04101496805200  (199.715214.879,711.00) (382541528,728 952 00)




Case study

Charge

307

Inflation
3y

5Y

107
15Y
207
30y
Inflation
5Y

10Y
15Y
207
307
Inflation
10Y
15Y

Detta risks

H

Calculation of General Interest Rate Risk Capital

Trho+

104,296,181,868,660.00
66,142,485,035,022.40
226,704,908,506,854.00
180,996,736,821,541.00

5,120,586,904,974.72
325,749,929,768,529.00
224,791,120,965,325 00
178,148,875,202,581.00

228,433,557 050,254 00
v

61,283,555 984,801.00
175,305,470,736,203.00
3,866,291,530,718,020.00
333,179,227,077,769.00
240,910,824,651,791.00
1,133,772,508,659,890.00
211,746,165,689,218.00

966,734,121,746,559.00
v

447,876,520,437,540.00
520,304,058,834,344 00
81,376,043 062,483 60
1,560,323,341,417,310.00
14,557,480, 788,613.10
990,870,620,689,556.00

34,285,699,293 541 50
r

12,098 769,895,438 90
129,910,223 876,267.00
1,787,766,192,115,300.00
2,108,732,191,630,810.00
1,408,594,349,580,310.00

830,816,474,550,761.00
r

527,606,610,892,309.00
1,754,621,300,215,130.00
1,117,516,495,986,910.00
1,245,492 131,559,990.00

937,248,817 606,337 .00
r

139,366,042,048,860.00
168,538,164 744,546 .00

Srho+(1+x)

49,150,231,375,126.40
250,147,707 681,257.00
610,083,252,225736.00
109,144,324,800,587.00
300,197,364,836,132.00
727,724,343,755,592.00
146,041,014,968,052.00
541,715,737 695,853.00
149,895,857 388,990.00
975,483,207 274.09
275,191,545 129 539.00
879,553,169,062,761.00
193,679,819,340,046.00
297 609,102,755, 740.00
2,026,930,405,562,650.00
957,318,041,152,949.00
3,114,193,506,526,120.00
1,727,836,994,804,580.00
9,472,757,666,228.97
991,774,290,931,229.00
1,111,970,182,392,000.00
638,353,108 257 068.00
1,205,601,536,677,000.00
784,818,060,953,451.00
1,323,783,027 843 550.00
913,458,990 650, 213.00
2,004,628 756,648.50
3,198,090,903 877 680.00
1,561,679,555,752,940.00
4,887 431,384,555 280.00
1,139,205,111,847 200.00
3,702,504,162,678,100.00
1,406,335,965,416,570.00
5§,717,790,876,093.75
1,228,145,491 557 350.00
5,049,047 506,048,290.00
3,104,078,352,347 070.00
6,305,945,424, 348 420.00
4,156,894,447 321,870.00
13,431,754,676,148.90
867,074,616,512,999.00
659,803,287 734,333.00
1,022,959,110,203,540.00

~

~

~

Trho-

(110,640,596,246,057.00)
(121,870,980,979,623.00)
(177,131,361,241,355.00)
(231,287,061,158,470.00)

(73,114,107 ,047 659.60)
(309,248 446,843,703.00)
(199,715,214 879,711.00)
(189,710,087 797 413.00)

(36,123,228,775,360.00)
v

(755,454,112 288 206.00)
(2,030,436 665,248 890 00)
(108,743,883,393,078.00)
(81,399,058,196,219.60)
(3,251,216,673,545,290.00)
(244,772,085,661,725.00)
(2,084,570,425,749,320.00)

(2,615,869,138,982.40)
r

(639,602,186,927,063.00)
(808,432,061,624,782.00)
(97,547,165 860,780.90)
(146,025,363,008,689.00)
(1,045,283,553 488,520.00)
(85,725,935 096,055.00)

(611,159,132,170,106.00)
r

(4,011,072,824 552 500.00)
(251,068,481,356,855.00)
(2,245,376,014,488,270.00)
(602,934,639,867,026.00)
(1,252,652,844,173,070.00)

(524,851,338,198,692.00)
r

(83,168,203,540,538.30)
(3,584,119,945 628 060.00)
(2,329,683,633 367,740.00)
(2,816,643 363 316,410.00)

(670,946,512 894,080 00)
r

(533,397,198,053,819.00)
(232,236 54E EIQE 898.00)

Trho-(1x)

(713,881,578,199,778.0C
(58,557,726,384,002.31
(69,410,119,601,131.61

(820,823,402,575,997.0¢
(76,176,878,757,227.71
(555,327,844,643,335.00
(382,541,528,728 952.0C
(689,873,756 548,119.00
(507 529,817,011,348.0C

(2,061,218,564,169.6(
(564,766,505,796,366.0C
(621,309,354,553,891.0¢

(1,328,653,195,137 420.0¢

(1,332,774,700,600,930.0¢

(1,219,209,229,707 480.0¢

(404,169,959,162,307.0¢
(1,320,830,551,860,950.0¢
(546,547,390,453 280,00
(1,0972,776,106,358.4C
(589,802,435,351,565.0¢
(1,085,930,720,940,890.0C
(374,616,020,255,361.0C
(2,048,088,836,906,740.0¢
(568,986,312,079,289.0C
(1,912,547,343,548,050.0¢
(832,257,825,718 499.0¢
(4,929,860,248,284 5°
(2,067,757,434,113,890.0¢
(959,744,989,247 526.0¢

(3,468,327,250,988,090.0¢

(2,283,533,230,610,250.0¢

(4,373,020,843,038,630.0¢

(3,076,142,225,343 400,00
(10,196,273,739,414.41

(2,256,276,900,530 870.0¢

(5.712,714,805,008,770.0¢

(1,632,406,827 347 850,00

(4,626,504,344,770 490.0C

(2,037,089,534,833 420.0¢

(7,965,685, 166 546.8¢

(1,088,170,714,934,280.0¢

(326,131,337,163,110.0¢

(650,721,971,992,567.0¢



Case study: Calculation of General Interest Rate Risk Capital

Charge

D B F G H I J K L
g Inmianon i 2,398,110, 384 414.30 = (3,310,999.977,U80.93)|
10¥ 15 5739763132617.30 240467,334750440.00 (3627,142,384,868,480.00) (1,422,314,584,346,100.00)
10¥ 2 3,389,070934,882,760.00 435,791,648,125,770.00 (681,747,906,907,084.00) (6:510,401,225,228,590.00)
10¥ Eg 64,303,884,857,183.10 3,070,376,136,559,100.00 (2815,433497,125,480.00) (2,381,575,368,408,500.00)
0¥ Infiation " - 12,308,729213563:20 " = (12,810,159,032,050.80)
18Y 2y 824,410,567 96281300 5504850,000.268,210.00 (2,126,375,855,484010.00) (4314,565,833,058,300.00)
157 ny 1,857,045,021,333,910.00 2513504,767,324,850.00 (70,730,138,800,226.70) (3,057,462,197,902,150.00)
157 Infiation 4 i 10,905,165,111,350.80 " S (6,508,113 488 45480
27 Y 1,857 430,057,178,980.00 2622211827,021,11000 (1,061,228,752840,160.00) (3,211,499,354 498,850.00)
207 Infation - 9994247,749.929.01 - (15,372,073,519.917.60)
307 Infation - 52312281560,981.45 - (7,092.262,606,062.01)
190,883,169.45

Same sign GIRR correlation matrix

M [} 1Y 2Y kil 5
3 1 095§ 0385 075 065
(il 095 1 08| 075 07
v 0.8 09 il 09 085
Al 075 075} 08| 1 095
kil 0.65 0.7 0.85 0.9 1
5Y 055 0,65} 075 08 095
0y 045 05 0] 075 08
187 04 0454 05 065 075
207 04 0.45) 05 0 07
307 035 04 05 06 065
Inflation 04 04 04 04 04

Different sign GIRR correlation matrix
M Gl 1Y 2y kid 51
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Thank you for joining today’s webinar!

Should you have any further questions or comments,
please send them directly to Technical Activities of the IAA
at the following email address:
technical.activities@actuaries.org

 aans International Actuarial Association
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