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Asset liability risk by portfoliosAsset liability risk by portfolios
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Quantification MethodologyQuantification Methodology



What is ALMWhat is ALM

•• Controllers tell us where we have beenControllers tell us where we have been

•• Budgeting tells us where we want to goBudgeting tells us where we want to go

•• ALM tells us how we are going to get ALM tells us how we are going to get 
there!there!



Quantification MethodsQuantification Methods
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Risk Quantification MethodsRisk Quantification Methods

•• ‘‘Position’Position’

–– A $10m long positionA $10m long position

•• ‘What‘What--If’If’

–– Effect of interest rates rising by 1%Effect of interest rates rising by 1%

•• ‘Worst Case’‘Worst Case’

–– The worst outcome possible assuming 99% confidence The worst outcome possible assuming 99% confidence 
in the next 10 daysin the next 10 days

•• ‘Simulation’‘Simulation’

–– A full range or distribution of possible outcomesA full range or distribution of possible outcomes



At least 16 techniquesAt least 16 techniques

Committed
(Static)

Dynamic
(Forward Looking)

Market Value Position
What – If

Worst Case
Simulation

Position
What – If

Worst Case
Simulation

Income Position
What – If

Worst Case
Simulation

Position
What – If

Worst Case
Simulation



Committed (Static) RiskCommitted (Static) Risk

•• Margin and balance sheetMargin and balance sheet

•• Gap reportsGap reports

•• Millimonths and committed earnings Millimonths and committed earnings 
sensitivitysensitivity

•• Market Value Gap and Value at RiskMarket Value Gap and Value at Risk



Margin and Balance SheetMargin and Balance Sheet

•• Not a risk reportNot a risk report

•• Highlights the current balance sheet Highlights the current balance sheet 
balances (including offbalances (including off--balance sheet balance sheet 
instruments)instruments)

•• Highlights current yields and marginsHighlights current yields and margins



Margin & Balance Sheet Margin & Balance Sheet 
ReportReport

Total balance including interest accrual
Weighted average effective annualised interest rate

Total balance excluding interest accrual

Weighted average interest rate
of interest items

The daily interest earned or paid
= interest balance * Ave Rate / days basis (eg 

360)

= Net Margin * days basis (eg 360) / Total interest assets

= Net Margin * days basis / Total accounting assets



Gap ReportsGap Reports

•• Break even cumulativeBreak even cumulative

•• Break even periodicBreak even periodic

•• Rolling gap cumulativeRolling gap cumulative

•• Rolling gap periodicRolling gap periodic



Gap analysisGap analysis

•• Simplest method of measuring interest Simplest method of measuring interest 
rate riskrate risk

•• Basis of regulatory reportsBasis of regulatory reports

•• Analysis reAnalysis re--pricing profile of assets and pricing profile of assets and 
liabilitiesliabilities

•• ReRe--pricing means the earliest possibility pricing means the earliest possibility 
of a change to interest ratesof a change to interest rates



Gap reportingGap reporting
Example - Very simple balance sheet

Assets Loan 1 $10m 1 Mths Libor

Loan 2 $10m Fixed 3 Years

Liabilities Funding 1 $10m 1 Mth Libor

Funding 2 $10m Fixed 1 Year



Periodic GapPeriodic Gap
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••Period Gap shows Market Value position Period Gap shows Market Value position 

••Positive Gap equals exposure to rising ratesPositive Gap equals exposure to rising rates

••Negative Gap equals exposure to falling ratesNegative Gap equals exposure to falling rates

••If rates rise the value of our three year asset will be If rates rise the value of our three year asset will be 
lessless

••If rates fall the value of our one year liability will be If rates fall the value of our one year liability will be 
moremore



Cumulative GapCumulative Gap
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••Cumulative Gap shows Earnings position Cumulative Gap shows Earnings position 

••Positive Gap equals exposure to rising ratesPositive Gap equals exposure to rising rates

••Negative Gap equals exposure to falling ratesNegative Gap equals exposure to falling rates

••If rates rise our earnings will fall in P3 to P6If rates rise our earnings will fall in P3 to P6



Break even periodicBreak even periodic
Periodic Gap in each time period for each productPeriodic Gap in each time period for each product

Weighted average rate of items which reWeighted average rate of items which re--
price in each time period for each product price in each time period for each product 



Break even cumulativeBreak even cumulative
Cumulative Gap in each time period for each productCumulative Gap in each time period for each product

Weighted average rate of outstanding items Weighted average rate of outstanding items 
in each time period for each productin each time period for each product



Rolling Gap PeriodicRolling Gap Periodic
Detailed time periodsDetailed time periods

Periodic GapsPeriodic Gaps
Net periodic position  Net periodic position  
Liabilities Liabilities -- AssetsAssets

Weighted average rate of items Weighted average rate of items 
which rewhich re--price in each time periodprice in each time period

Break Break -- even interest rate.even interest rate.

= ((Liabilities value * = ((Liabilities value * aveave
rate) rate) -- (Asset value * (Asset value * aveave
rate)) / Net Positionrate)) / Net Position



Rolling Gap CumulativeRolling Gap Cumulative
Detailed time periodsDetailed time periods

Cumulative GapsCumulative Gaps
Net cumulative position  Net cumulative position  

Liabilities Liabilities -- AssetsAssets
Weighted average rate of Weighted average rate of 
outstanding items in each time outstanding items in each time 
periodperiod

Break Break -- even interest rate.even interest rate.

= ((Liabilities value * = ((Liabilities value * aveave
rate) rate) -- (Asset value * (Asset value * aveave
rate)) / Net Positionrate)) / Net Position



Millimonths and earnings Millimonths and earnings 
sensitivitysensitivity

•• Millimonths is an extension of Gap Millimonths is an extension of Gap 
reporting which is used as the basis for reporting which is used as the basis for 
calculating interest rate sensitivitycalculating interest rate sensitivity



Interest Exposure ReportInterest Exposure Report
Accounting or interest balance

Weighted average duration 
measured in months

Weighted average interest rate

Millimonth (weighted and discounted 
time values measured in million
months) calculations for each time 
period.  

Impact on earnings resulting from 
1% parallel movements



What is Millimonths?What is Millimonths?

Millimonths is a measure of the time weightedMillimonths is a measure of the time weighted

values at risk to interest rate movements invalues at risk to interest rate movements in

specified time periods.  It forms the basis of specified time periods.  It forms the basis of 

calculating the institution’s committed earnings calculating the institution’s committed earnings 

risk. risk. 



MillimonthsMillimonths
Example - Very simple balance sheet

Assets Loan 1 $10m 1 Mths Libor

Loan 2 $10m Fixed 3 Years

Liabilities Funding 1 $10m 1 Mth Libor

Funding 2 $10m Fixed 1 Year



Simple single number Simple single number 
measurementmeasurement

Average value
($ million)

Months to Re-
pricing

Millimonths

Assets

Loan 1 10 1 10

Loan 2 10 36 360

Total 20 370

Liabilities

Funding 1 10 1 10

Funding 2 10 12 120

Total 20 130

Net 240



Single measurementSingle measurement

•• Our exposure is therefore represented by 240 millimonths.  Our exposure is therefore represented by 240 millimonths.  
We can calculate the sensitivity to a one percent movement in We can calculate the sensitivity to a one percent movement in 
interest rates by multiplying the millimonths total by $833.33. interest rates by multiplying the millimonths total by $833.33. 
(i.e. the effect of a 1 percent movement on $1 million for 1 (i.e. the effect of a 1 percent movement on $1 million for 1 
month).month).

•• This gives a sensitivity of:  240 MM  * $833.33 = $200,000This gives a sensitivity of:  240 MM  * $833.33 = $200,000

•• Therefore, if interest rates rise by one percent, it will cost tTherefore, if interest rates rise by one percent, it will cost this his 
institution a total of $200,000 over the next three years.

ieie $1m * .01* 1/12 = $833.33333$1m * .01* 1/12 = $833.33333

institution a total of $200,000 over the next three years.



Millimonths over timeMillimonths over time

•• We can spread the millimonths over We can spread the millimonths over 
specified time periods to show the specified time periods to show the 
earnings risk over time.earnings risk over time.

•• In each time period we calculate the In each time period we calculate the 
millimonths based on the time to remillimonths based on the time to re--
pricing and the length of each time pricing and the length of each time 
periodperiod



Earnings risk over timeEarnings risk over time

Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Total
Assets
Loan 1 10 10
Loan 2 60 60 60 60 60 60 360

70 60 60 60 60 60 370
Liabilities
Funding 1 10 10
Funding 2 60 60 120

70 60 130
Net 0 0 60 60 60 60 240

Sensitivity + 1% $K 0 0 -50 -50 -50 -50 -200

Millimonths in six month time periods



Modified MillimonthsModified Millimonths

•• This is a simple Millimonth calculation.This is a simple Millimonth calculation.

•• Millimonths in time period = average value in time Millimonths in time period = average value in time 
period * (days in time period or days still to reperiod * (days in time period or days still to re--price price 
in time period) * 30 / 1,000,000 * discount ratein time period) * 30 / 1,000,000 * discount rate

•• Discounting is performed to take account of Discounting is performed to take account of 
assumptions relating to the reassumptions relating to the re--investment of cashinvestment of cash--
flows at the new interest rate.flows at the new interest rate.



Modified MillimonthsModified Millimonths

•• The £10m Fixed Loan in our example has The £10m Fixed Loan in our example has 
a coupon of 7%, and pays interest semia coupon of 7%, and pays interest semi--
annually.  Simple millimonths equals 360 annually.  Simple millimonths equals 360 
MM's.  The following table shows how we MM's.  The following table shows how we 
calculate modified millimonths and calculate modified millimonths and 
reconcile this with duration.  We assume reconcile this with duration.  We assume 
the current three year rate for a the current three year rate for a 
mortgage backed security is 10%.mortgage backed security is 10%.



Modified MillimonthsModified Millimonths

Cash-Flow Cash-Flow Cash-Flow Price Weights Price Weighted
Date Amount $K Discounted @ Maturity

10%
0.5 Years 350 334 3.6 0.221 months
1.0 Years 350 318 3.4 0.410 months
1.5 Years 350 303 3.3 0.587 months
2.0 Years 350 289 3.1 0.746 months
2.5 Years 350 276 3.0 0.891 months
3.0 Years 10,350 7,776 83.6 30.078 months
Total 9,296 100.0 32.933 months

$350/(1.10)^0.5 = 334
334*100/$9,296 = 3.6
(3.6*6 month)/100 = 0.221 Months
Current price sums all cash flows discounted by the yield to maturity (10%)



Millimonths versus DurationMillimonths versus Duration

•• 32.933 months * £10m = 329.33 32.933 months * £10m = 329.33 
Modified Millimonths (Not 360)Modified Millimonths (Not 360)

•• Duration = Millimonths / Value = Duration = Millimonths / Value = 
32.933 Months32.933 Months



Residual MillimonthsResidual Millimonths

•• A residual millimonth calculation is A residual millimonth calculation is 
performed to highlight the earnings risk performed to highlight the earnings risk 
of each specific instrument or product.of each specific instrument or product.

•• Residual millimonths is calculated by Residual millimonths is calculated by 
taking the millimonths assuming no retaking the millimonths assuming no re--
pricing or discounting in the period and pricing or discounting in the period and 
subtracting the actual millimonths.subtracting the actual millimonths.



Residual MillimonthsResidual Millimonths
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Residual MillimonthsResidual Millimonths
Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Total

Assets
Loan 1 10 10
Loan 2 60 60 60 60 60 60 360

70 60 60 60 60 60 370
Liabilities
Funding 1 10 10
Funding 2 60 60 120

70 60 130
Net 0 0 60 60 60 60 240

Sensitivity + 1% $K 0 0 -50 -50 -50 -50 -200

Millimonths in six month time periods

Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Total
Assets
Loan 1 50 60 60 60 60 60 350
Loan 2 0 0 0 0 0 0 0

50 60 60 60 60 60 350
Liabilities
Funding 1 50 60 60 60 60 60 350
Funding 2 0 0 60 60 60 60 240

50 60 120 120 120 120 590
Net 0 0 -60 -60 -60 -60 -240

Residual Millimonths in six month time periods

Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Total
Assets
Loan 1 41.7 50 50 50 50 50 291.7
Loan 2 0 0 0 0 0 0 0

41.7 50 50 50 50 50 291.7
Liabilities
Funding 1 41.7 50 50 50 50 50 291.7
Funding 2 0 0 50 50 50 50 200.0

41.7 50 100 100 100 100 491.7
Net 0 0 -50 -50 -50 -50 -200.0

Product Sensitivity in six month time periods +1% $K

Residual MM’s * Residual MM’s * 
833.33833.33



Residual MillimonthsResidual Millimonths

•• Residual Millimonths are used to create complex and Residual Millimonths are used to create complex and 
diverse interest rate scenariosdiverse interest rate scenarios

–– Full shiftFull shift
•• Specific changes to the entire balance sheetSpecific changes to the entire balance sheet

–– MarketMarket
•• Changes to different interest rate marketsChanges to different interest rate markets

–– CategoryCategory
•• Changes to Asset or Liability categoriesChanges to Asset or Liability categories

–– ProductProduct
•• Changes to specific productsChanges to specific products



Full Shift SensitivityFull Shift Sensitivity

Shows the effect across the entire balance sheet.  The Shows the effect across the entire balance sheet.  The 
Mirror effect is the equal and opposite changeMirror effect is the equal and opposite change



Sensitivity by interest marketSensitivity by interest market
Specific interest rate changes can be applied to individual Specific interest rate changes can be applied to individual 
interest rate marketsinterest rate markets

In this case the same 1% change is applied to all interest rate In this case the same 1% change is applied to all interest rate 
markets giving the same net impact as the full shift sensitivitymarkets giving the same net impact as the full shift sensitivity



Sensitivity by CategorySensitivity by Category
Specific interest rate changes can be applied to specific asset Specific interest rate changes can be applied to specific asset 
or liability categoriesor liability categories

In this case the same 1% change is applied to all categories In this case the same 1% change is applied to all categories 
giving the same net impact as the full shift sensitivitygiving the same net impact as the full shift sensitivity



Sensitivity by ProductSensitivity by Product

Specific interest rate Specific interest rate 
changes can be applied to changes can be applied to 
specific productsspecific products

In this case the same 1% In this case the same 1% 
change is applied to all change is applied to all 
products giving the same products giving the same 
net impact as the full shift net impact as the full shift 
sensitivitysensitivity



Market Value Gap ReportMarket Value Gap Report

•• Calculates the effect on market valueCalculates the effect on market value

•• Forms Basis of Value at Risk CalculationsForms Basis of Value at Risk Calculations



Market Value Gap ReportMarket Value Gap Report
Time PeriodsTime Periods

Periodic Gap PositionPeriodic Gap Position
Non interest items Non interest items -- other assets, other liabilities and capitalother assets, other liabilities and capital

Net Position Net Position -- Non Interest ItemsNon Interest Items

Simple Market Value = Adjusted Simple Market Value = Adjusted 
Position * Days in period / Days Position * Days in period / Days 
Basis * 1%Basis * 1%

Implied yield curve on Implied yield curve on 
straight linear basisstraight linear basis

Discount rate Discount rate 
1/(1+I)^Days/Days Basis1/(1+I)^Days/Days Basis
Time weighted discount Time weighted discount 

raterate
Discounted market value = Discounted market value = 
market value * discount or market value * discount or 
weighted discountweighted discount

Option adjustmentsOption adjustments



Value at RiskValue at Risk

Value at Risk is an estimate with pre-determined 
confidence intervals of how much one can lose 
from holding a position over a set time horizon, 
whether it be one day for typical trading activities 
or a month or longer for portfolio management.  
This method uses historical volatility's and 
correlation's of rates and prices to estimate the 
market risk in positions.



Value at RiskValue at Risk
Volatility as per Volatility as per 
Risk Metrics data Risk Metrics data 
and methodology and methodology 
adjusted to take adjusted to take 
account of account of 
confidence level confidence level 
and holding periodand holding period

Value at Risk Value at Risk 
without without 
correlation = correlation = 
Discounted Discounted 
market value * market value * 
yield volatilityyield volatility



Correlation MatrixCorrelation Matrix

Sum of Value at Risk calculations for main time intervalSum of Value at Risk calculations for main time interval

Correlation matrix from risk metrics dataCorrelation matrix from risk metrics data



Value at Risk with CorrelationValue at Risk with Correlation

VaR R030 * VaR R090 * Corr * 2VaR R030 * VaR R090 * Corr * 2

VaR VaR 
SquaredSquared

Sum of VaR SquaredSum of VaR Squared

Sum of Sum of 
columnscolumns

Square root of sum of VaR Square root of sum of VaR 
squared plus sum of columnssquared plus sum of columns



Enterprise Wide Enterprise Wide VaRVaR
Detailed Detailed VaRVaR by by 
currencycurrency

Total Total VaRVaR by currency by currency 
converted into base currencyconverted into base currency

Currency correlation Currency correlation 
matrix from risk metrics matrix from risk metrics 
datadata

VaRVaR DEM * DEM * VaRVaR JPY * JPY * CorrCorr DEM JPY * 2DEM JPY * 2

Sum of columnsSum of columns

Total Total VaRVaR by by 
currency currency 
squaredsquared

Square root of (sum of Square root of (sum of VaRVaR
squared plus sum of columns)squared plus sum of columns)



Dynamic (forward looking) Dynamic (forward looking) 
RiskRisk

•• Dynamic term structures specifiedDynamic term structures specified

•• Assumptions are controlled in the Assumptions are controlled in the 
planning wizardplanning wizard

•• Data modified at a transactional level for Data modified at a transactional level for 
each term structureeach term structure

•• Forward looking balance sheet risk and Forward looking balance sheet risk and 
predicted income is calculated and predicted income is calculated and 
presented  presented  



Dynamic (forward looking) Dynamic (forward looking) 
RiskRisk

Balanced Static Transaction DataBalanced Static Transaction Data

Planning WizardPlanning Wizard

•• Setting plan time horizonsSetting plan time horizons

•• Setting reSetting re--pricing strategiespricing strategies

•• Setting new interest ratesSetting new interest rates

•• Inputting new businessInputting new business

•• Inputting wastage and prepaymentsInputting wastage and prepayments

•• Inputting cash flow assumptionsInputting cash flow assumptions

•• Inputting balancing assumptionsInputting balancing assumptions

Future Balance sheets and income statements



Term Structure ModelTerm Structure Model

Plan PeriodsPlan Periods Market C
urves

Market C
urves

Risk Perio
ds

Risk Perio
ds Maturity DataMaturity Data

•• Can be very complexCan be very complex

•• Specific to each marketSpecific to each market



Plan periodsPlan periods

Start DateStart Date

Fixed PeriodsFixed Periods
3131 DecDec 20002000

3131 DecDec 20002000
3131 DecDec 20002000

3131 DecDec 20002000
3131 DecDec 20002000

3131 DecDec 20002000
3131 DecDec 20002000

3131 DecDec 20002000
3131 DecDec 20002000

3131 DecDec 20002000
3131 DecDec 20002000

3131 DecDec 20002000
3131 DecDec 20002000

3131 DecDec 20002000

Concurrent PeriodsConcurrent PeriodsUnlimited Time PeriodsUnlimited Time Periods
31 Jan31 Jan 20002000

28 Feb 200028 Feb 2000
••DailyDaily

••WeeklyWeekly

••FortnightlyFortnightly

••MonthlyMonthly

••BiBi--monthlymonthly

••QuarterlyQuarterly

••BiBi--annuallyannually

••Annually

31 Mar 200031 Mar 2000

30 Apr30 Apr 20002000
31 May31 May 20002000

30 Jun30 Jun 20002000
31 Jul31 Jul 20002000

31 Aug31 Aug 20002000
30 Sep30 Sep 20002000

31 Oct31 Oct 20002000
31 Nov31 Nov 20002000

31 Dec31 Dec 20002000
31 Dec31 Dec 20022002

Annually 31 Dec31 Dec 20022002



Yield CurveYield Curve
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Yield CurveYield Curve
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Linear relationshipsLinear relationships

2 Year = 5.125%2 Year = 5.125%

3 Year = 4.9875%3 Year = 4.9875%

2 Year 3 Months = (2 Yr * 9 2 Year 3 Months = (2 Yr * 9 MthsMths + 3 Yr * 3 + 3 Yr * 3 MthsMths) / 12 ) / 12 MthsMths

= 5.090625= 5.090625



Forward CurveForward Curve

A market forward curve can be calculated from the yield curve.A market forward curve can be calculated from the yield curve.

We know today's 3 month rate and today's 6 month rateWe know today's 3 month rate and today's 6 month rate

From this we can calculate the 3 month rate in 3 months timeFrom this we can calculate the 3 month rate in 3 months time

%%

Today’s rateToday’s rate

Future Perio
ds

Future Perio
ds



Forward CurveForward Curve

( ) ( ) ( ) Sll lsfsZslZ −

= +++ 222 111 *

Where,

S =start period 

l = end period

Zl = Interest rate at end period

Zs = Interest rate at start period

sfl = Forward rate



Forward Curve Forward Curve -- ExampleExample
Example

1 year rate = 7%

2 year rate = 6%

What is the 1 year rate in 12 months time

( ) ( ) ( ) 12
*

1
%7

2%6

222 111
−

= +++ lsf( ) ( ) ( ) Sll lsfsZslZ −

= +++ 222 111 *

oror oror

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

−

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

⎟
⎠
⎞

⎜
⎝
⎛ +

⎟
⎠
⎞

⎜
⎝
⎛ +

= − 1

2
1

2
1

*2 sl s

l

Zs

Zl

sfl

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

−

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

⎟
⎠
⎞

⎜
⎝
⎛ +

⎟
⎠
⎞

⎜
⎝
⎛ +

= 1

2
71

2
61

*2 1 1

2

sfl

= 5.11111%



Forward CurveForward Curve

•• Forward rates are calculated as aboveForward rates are calculated as above

•• The forward rate should be adjusted by The forward rate should be adjusted by 
an interest rate marginan interest rate margin

•• The interest rate margins can be The interest rate margins can be 
specified in basis points or as a specified in basis points or as a 
percentage for each class or productpercentage for each class or product



Maturity & ReMaturity & Re--PricingPricing

•• Maturity dates and reMaturity dates and re--pricing dates are pricing dates are 
calculated independently for each calculated independently for each 
transactiontransaction

•• Matured transactions are deleted or Matured transactions are deleted or 
rolled forward rolled forward -- as setas set

•• ReRe--pricing strategies are set dynamically pricing strategies are set dynamically 
for each class or productfor each class or product



Risk PeriodsRisk Periods

•• Detailed transaction sets are available for Detailed transaction sets are available for 
each forward time periodeach forward time period

•• Risk reports and analysis can then be Risk reports and analysis can then be 
performed on exact days for each performed on exact days for each 
transactiontransaction

•• Reporting periods can be set dynamicallyReporting periods can be set dynamically



Risk reporting periodsRisk reporting periods

•• Time periods set according to needsTime periods set according to needs

•• Unlimited time periodsUnlimited time periods

•• Various time period setsVarious time period sets

•• Accounting periods or fixed periodsAccounting periods or fixed periods



New Business AssumptionsNew Business Assumptions

•• GrowthGrowth

•• New productsNew products

•• Funding and hedgingFunding and hedging

•• Interest rate forecasts and predictionsInterest rate forecasts and predictions

•• TargetsTargets



The preThe pre--payment modelpayment model

In
terest 

In
terest 

payments 
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payments 
& 
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uals
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Product ty
pe

Product ty
pe

BehaviourBehaviour

PenaltiesPenalties

AgeAge

SeasonalitySeasonality

Credit scoreCredit score

AmortisationAmortisation

•• Behaviour can be linked Behaviour can be linked 
to specific instruments to specific instruments 
and rate structuresand rate structures

••Highly specific to each Highly specific to each 
marketmarket



Transaction data for each Transaction data for each 
future balance sheetfuture balance sheet



Example Interest rate swapExample Interest rate swap

•• Nominal $10m Nominal $10m 

•• Receives 1 yr at 7%Receives 1 yr at 7%

•• Pays 3 Pays 3 MthMth at 6%at 6%

•• Forward 3 Forward 3 MthMth rate  rate  
–– 3 3 MthsMths 6.25 6.25 

–– 6 6 MthsMths 6.456.45

–– 9 9 MthsMths 6.756.75



Example Interest rate swapExample Interest rate swap

Forward Periods Q1 Q2 Q3 Q4 Total
Income 175,000 175,000 175,000 175,000 700,000
Expenditure 150,000 156,250 161,250 168,750 636,250
Net Margin 25,000 18,750 13,750 6,250 63,750

Plan +1%
Income 175,000 175,000 175,000 175,000 700,000
Expenditure 175,000 181,250 186,250 193,750 736,250
Net Margin 0 -6,250 -11,250 -18,750 -36,250

Delta 25,000 25,000 25,000 25,000 100,000



Automatic balancingAutomatic balancing

•• Net margin, profits, tax and dividends are Net margin, profits, tax and dividends are 
calculated calculated 

•• Reserves and accruals adjustedReserves and accruals adjusted

•• Balancing calculated for each plan

IterativeIterative

Balancing calculated for each plan



SimulationsSimulations
Simulated balance sheet Simulated balance sheet 
and income statementsand income statements

Base PlanBase Plan

VaryVary

Assumption Assumption 

PathPath

Probability DistributionProbability Distribution

Analyse outputAnalyse output



Sample ALCO ReportsSample ALCO Reports



Interest MarginInterest Margin

•• Interest margin Interest margin 
of forward of forward 
balance sheetsbalance sheets

•• Range of Range of 
alternative alternative 
scenariosscenarios

Interest Margin
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Actual 160 152 155 156

Forecast 156 156 151 148 145

Best Case 157 158 154 152 150

Worst Case 154 153 147 140 137

Q1'98 Q2'98 Q3,98 Q4'98 Q1'99 Q2'99 Q3'99 Q4'99



Value at RiskValue at Risk

•• Historic VaRHistoric VaR

•• VaR of future VaR of future 
balance sheetsbalance sheets

•• Range of Range of 
alternative alternative 
scenariosscenarios

Consolidated Value at Risk

-11,000

-10,000

-9,000

-8,000

-7,000

-6,000

-5,000

-4,000

$'
00

0

Actual  (6,230)  (6,750)  (7,115)  (7,485)

Forecast  (7,485)  (8,054)  (8,590)  (9,010)  (9,000)

Best Case  (6,295)  (6,330)  (6,395)  (6,440)  (6,505)

Worst Case  (7,859)  (8,900)  (9,492)  (10,362)  (10,350)

Q1'98 Q2'98 Q3,98 Q4'98 Q1'99 Q2'99 Q3'99 Q4'99



Earnings SensitivityEarnings Sensitivity

•• Sensitivity of Sensitivity of 
earnings over a 12 earnings over a 12 
month period for month period for 
forward balance forward balance 
sheetssheets

•• 1% full shift1% full shift

•• Range of alternative Range of alternative 
scenariosscenarios

Earnings Sensitivity (12 Months ahead) - 1% Rise

-5,000
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-3,800
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00
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Actual  (4,028)  (4,045)  (4,085)  (4,140)

Forecast  (4,140)  (4,205)  (4,260)  (4,300)  (4,400)

Best Case  (3,990)  (3,955)  (3,940)  (3,915)  (4,000)

Worst Case  (4,554)  (4,626)  (4,686)  (4,730)  (4,840)

Q1'98 Q2'98 Q3,98 Q4'98 Q1'99 Q2'99 Q3'99 Q4'99



Business Scenario 1Business Scenario 1

•• Aim for growthAim for growth

•• Products priced Products priced 
competitivelycompetitively

•• Assets increasingAssets increasing

•• Margin fallingMargin falling

•• Solvency fallingSolvency falling

•• Liquidity risingLiquidity rising

Business Scenario 1 - Growth
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Scenario 1 Assets  1,000  1,040 1,061 1,104 1,126 1,172 1,195 1,243 1,268 1,319 
Scenario 1 Margin bp 154 150 148 146 145 143 142 140 139 137
Liquidity Ratio 180 181.8 182.7 184.5 185.5 187.3 188.3 190.2 191.1 193
Solvency Ratio 110 108.9 108.4 107.3 106.7 105.7 105.1 104.1 103.6 102.5

Oct-
98

Dec-
98
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99

Mar-
99
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99
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99 Jul-99 Sep-

99
Oct-
99
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99

Based on Forward Yield Curve



Business Scenario 2Business Scenario 2

•• Aim to improve Aim to improve 
marginmargin

•• Products priced Products priced 
profitablyprofitably

•• Assets reducingAssets reducing

•• Margin risingMargin rising

•• Solvency risingSolvency rising

•• Liquidity risingLiquidity rising

Business Scenario 2 - Margin
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Scenario 2 Assets  1,000  986  979  965  952  945  932  919  913 

Scenario 2 Margin bp 157  159  159  161  163  163  165  167  168 

Liquidity Ratio 180 183.6 185.5 189.2 193 194.9 198.8 202.8 204.9

Solvency Ratio 110 111.1 111.7 112.8 113.9 114.5 115.6 116.8 117.4

Oct-
98

Dec-
98

Jan-
99

Mar-
99

May-
99

Jun-
99
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99

Oct-
99

Nov-
99

Based on Forward Yield Curve



Risk to EarningsRisk to Earnings
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Earnings Risk
Next 12 Months •• Shows the Shows the 

Delta of NIMDelta of NIM

•• Monte Carlo Monte Carlo 
generation of generation of 
variablesvariables

•• 1% chance of 1% chance of 
loosing more loosing more 
than $12mthan $12m
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