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Question #1
Exchange Risk – is the variability of the exchange rate between two
currencies.
Domestic Risk - relates to the standard deviation of return when returns are
calculated in the indexes’ own currency.
(Note: Other answers were given full credit if risks identified by other authors
were appropriately identified and defined.)
Question #2
a.
Po = D1/(k-g) = $13.91
or
P(2003) = D(2003)/(1+k) + P(2004)/(1+k) = $14.55
b.
g increases with plowback ratio
P/E increases when ROE > k
Question #3
a. The government can increase the demand for funds by increasing its own
level of borrowing.
b. It can decrease the federal funds rate.
Question #4
a) 1 + Real rate = (1 + Nominal rate)/(1 + Inflation rate) = 1.09/1.06 - 1 =
2.830%
b)

nominal return
= 10%
inflation
= 7%
after-tax return = (1 - .25) * 10% = 7.5%
real after-tax return = 1.075 - 1 = 0.467%
1.07
Old way
Nominal
= 9%
Inflation
= 6%
After-tax return = (.75) (9%) = 6.75%
Real after-tax = (1.0675/1.06) - 1 = 0.708%
Change = 1 - (0.467%/0.708%) = -34%

Question #5
Market Risk : Risk that an increase in interest rate will decrease the value
of a bond.
Reinvestment Risk: Risk that interim cash flows are invested at a lower
rate.
Timing Risk: Risk that the bond is called before the maturity. This
happens usually when interest rate drops below coupon rate.
Note: Market risk and reinvestment risk have offsetting forces. The point
in time at which they exactly offset each other is the duration.
Investor A: If this investor holds the bonds to maturity, they will not face
market risk. However, they face reinvestment risk (i.e. reinvesting
coupons at a lower rate) as well as timing risk (if bonds are callable).
Investor B: If Investor B faces the possibility of selling the bonds before
maturity, he/she is exposed to market risk. Investor B is also exposed to
timing and reinvestment risks as explained above.
Question #6
a.

Returns are symmetrical so semi-variance is proportional to variance, and
thus semi-variance is not necessary.

b.

Semi-variance is a measure of the squared deviations below the mean.
We may prefer to use it if we believe that the distribution is skewed and
we want to take notice of those returns below the mean. This may be
applicable for hurricane policies since they have infrequent but potentially
very damaging returns below the mean.

c.

Variance of a portfolio is easy to calculate in terms of individual security
variances/covariances. The semi-variance does not combine in such a
nice way => computationally impractical.

Question #7

a.
A

.
RP

.
C

σP
b.

Minimum variance portfolio: If short sales are not allowed and ρ = +1,
there is no benefit to diversification. Invest all in portfolio C. Thus the
standard deviation is the standard deviation of portfolio C.

Question #8
The equations are in the form:
ri −r F = Z1σ i1 + Z 2 σi 2 + Z 3 σi 3
15 − 5 = Z ABC (4) + Z DEF ( 4 )( 100 )(1) + Z EFG ( 4 )( 400 )( 0.6)
(1)
(2)
(3)

10 = 4Z ABC + 20Z DEF + 24Z EFG
5 = 20Z ABC + 100 Z DEF + 60 Z EFG
7 = 24 Z ABC + 60Z DEF + 400Z EFG

Solve equations (1), (2), (3) to obtain ZABC, ZDEF, ZEFG. The proportion in the
portfolio will be
X k = Z k / ∑ Z i where i= 1…n

Question #9
a.

(Note: We also accepted the answer that security 4 was required on the
basis that the securities should have been reorder. According to the
rule that we keep all securities where the excess return to beta is
higher than Ci.)
Z
Βi  R i − RF

Xi = i where Zi =

− C *
2
∑ Zi
σ  Βi

ei
0.7
Z1 =
(22.9 − 8.905 ) = .3266 ,
30
1.0
Z2 =
(18 − 8.905 ) = .3032 and
30
2.0
Z =
(12.5 − 8.905 ) = .1798
3 40

0.3266
.3266
X =
=
= 40.34% ,
1 (0.3266 + 0.3032 + .1798) .8096
0.3032
.3032
X =
=
= 37.45% and
2 (0.3266 + 0.3032 + .1798) .8096
0.1798
.1798
X =
=
= 22.21`%
3 (0.3266 + 0.3032 + .1798) .8096

b.
All stocks are now included in the optimal portfolio. Or c* = 7.452
The value of C* will be different.
Stocks that have an excess return to beta above C* are held long (as before)
but stocks with an excess return to beta below C* are now sold short.
Question #10
a. Because compactness corresponds to continuity of price changes. If price
changes is continuous => there can not be an instanteous “jump” => so by
reducing time interval of holding security we, eliminate risk as change in t
(time) goes to 0. That corresponds to the ability of investor to control the risk
=> higher moment can be disregarded.
b. If the investor can control the risk of the portfolio.
Question #11
If high beta stocks continuously, year after year, provide returns greater
than low Beta stocks than they would be less risky; thus making them low
beta stocks.
High Beta stocks are riskier and offer higher returns on average, greater
than low beta (lower risk) stocks. Thus in some years, returns may be
lower than lower Beta stocks, but in the long run, high Beta stocks will
have higher returns.
(Note: Other responses were given full on this question that appropriately
argued against the assertion in the question.)

Question #12
a)

1. Capital: The Capital Market can provide additional capital to insure
risks. This is valid in the case of terrorism securitization.
2. Provides Diversification: Insurance losses are not correlated with
Capital Market losses. This will not work well in all cases as the
terrorism act of September 11 impacted both Insurance and Capital
Markets. (Economy in general).

b)

Direct Trigger:
Industry Trigger:
Event Trigger:

c)

1. Basis Risk: the risk that the defined trigger is not very closely related
to the insurance company’s exposure.
2. Moral Hazard: the risk that increased losses for a company could
result in debt relief.

d)

1. Direct Trigger
Basis Risk: if terrorism hits one building and only one company
insures it, then trigger will be hit and there is little basis risk
Moral Hazard: if terrorism hits one building, company will want to
pad losses so trigger is activated – large moral hazard
2. Industry Trigger
Basis Risk: if terrorism hit one building insured by one company,
then little industry loss so trigger is not activated – large basis risk
Moral Hazard: hardly any
3. Event Trigger
Basis Risk: terrorism event but doesn’t activate trigger, can cause
loss if affects one company more than others
Moral Hazard: none

trigger based on the company’s loss experience.
trigger based on the industrywide loss experience.
trigger based on the occurrence of an event.

Question #13
The volatility of the average annual return decreases with time (t^1/2). This
can be easily recognized since the annual return of a one year investment
is very volatile but the average annual return of a multi-year investment is
less volatile.
The volatility of the dollar return increases with the time (t^1/2). The
volatility of the dollar return is said to compound over time as a wider-andwider range of possible dollar returns become possible as horizon
increases

Question #14
a.
Human capital
Social security payments or future payments from a private retirement
program
b.
Standard market risk return trade-off
=

E ( RM ) − R f
σ

2
M

=

.11 − .05
= .30
.20

Market risk return trade-off adjusted to reflect non-marketable assets
=

E (R M ) − R f
.11 − .05
=
= .21
PH
500,000
2
σM +
* cov( RM RH ) .20 +
* .12
PM
700,000

The adjusted market risk return trade-off (.21) is lower than the standard
market risk return trade-off (.30).

Question #15
a.
Ri = ai + bi1 I 1 + bi 2 I 2 + ei
Equation A:
Equation B:
Equation C:
Equation D:

15 = a + .5I 1 + 1.2 I 2
12 = a + .4I 1 + .8I 2
11 = a + .2 I 1 + 1.0 I 2
4=a

Use a=4 and subtract Equation B from 2*Equation C:
22 = 8 + .4I 1 + 2.0 I 2
12 = 4 + .4I 1 + .8I 2
10 = 4 + 1.2 I 2 ⇒ I 2 = 5
Plug known values into equation C to solve for I1
11 = 4 + .2 I1 + 1.0 * 5 ⇒ I 1 = 10
Equation of Plane:

Ri = 4 + 10bi1 + 5bi 2

b.
RE = 4 + 10 * .45 + 5 * .9 = 13
but, RE = 12
Since E does not lie on the plane, there is an opportunity for riskless
arbitrage. In this case, RE = 13 > 12 = RE , so the investor will sell E short
and buy a combination of portfolios A, B, C, and D. This will drive down
the price of E until its return is 13.

Question #16
a. First, calculate w.
Number of days between settlement and next coupon payment:
Number of days in the coupon period:
180
w is therefore (126/180) or 0.700

126

Next, calculate the remaining cash flows.
The number of remaining coupon payments is 3.
The semi-annual interest rate is 2.5%.
The coupon is worth $4.00 per $100 of par.
nominal
cash flow
$4.00
$4.00
$104.00

time in
½ yrs
0.7
1.7
2.7

Semi-annl PV of $1
yield
at 2.5% pv dollars
2.5% 0.982864
$3.93
2.5% 0.958891
$3.84
2.5% 0.935504
$97.29
$105.06

$105.06 is the full price of the bond.
b. Calculate accrued interest,
Number of days from last coupon payment to settlement date:
Number of days in coupon period:
Semiannual coupon payment:
AI is then:
(54/180) * $4

54
180
4.00
1.20

Question #17
a. First need V0 , the current price of the bond:
  1 
1− 

(1 + i ) n  
M
V0 = c  
+


i
(1 + i ) n




where
c = $1000 *

8%
= $40
2

i = 5%
M = $1000
n = 40
So, V0 = $828.41
 

1
1 − 
40  
(1 + .0495)  
$1000
V− = $40  
+
= $835.87

 (1 + .0495) 40
.0495




 
1

1 − 

(1 + .0505) 40  
$1000


V+ = $40
+
= $821.06

 (1 + .0505) 40
.0505





d=

V− − V+
2(V0 )( ∆y )

with ∆y = .001
d=

$835.87 − $821.06
= 8.94
2 * $828.41 * .001

∆p = −d * ∆y * 100
∆p = −8.94 * ( −.02) * 100 = 17.88%
So, the approximate new price of the bond is
$828.41 * (1.1788) = $976.53
Finally, when yields decline from 10% to 8%, we know the price
should equal $1000 (since yields now equal the coupon rate).
Thus, the dollar approximation error is $1000 − $976.53 = $23.47
b)

The price/yield relationship of this bond, including the duration
approximation, are graphed below.
(DRAWN BY HAND)
Duration Curve

Yield Curve

Yield Curve and Duration Estimate
1200

Error

1100
1000
900
800
700
600
6.0% 6.8% 7.6% 8.4% 9.2% 10.0% 10.8% 11.6% 12.4% 13.2% 14.0%
Yield

c)

The convexity measure is given by:
CM =

V+ + V− − 2V0
2V0 ( ∆y) 2

CM =

$821.06 + $835.87 − 2 * $828.41
= 66.39
2 * 828.41* (. 001) 2

Now, the convexity adjustment for a 200 basis point drop is
CA = CM * ( ∆y ) 2 * 100 = 66.39 * (.02) 2 *100 = 2.66
The new approximate price change for 200 basis points decrease
is:
TotalChange = 17.88% + 2.66% = 20.54%
The (more accurate) estimated price is now
p = $828.41 * 1.2054 = $998.57
So the new dollar approximation error is $1000 − $998.57 = $1.43
Note that Part C is very sensitive to rounding of the bond prices. This sample
solution uses two -decimal place rounding. The candidate could have rounded to
3 or 4 or more decimal places and obtained different answers than what is shown
in the sample solution (for example, 3 decimal places yields a convexity measure
of 62.77, a convexity adjustment of 2.511 and a dollar approximation error of
$2.69).
Question #18
a. Yd = [(F-P) / F] * (360/t)
[ ($100 - $99) / $100 ] * (360/182) = 1.98%
b. The discount rate differs from more standard return measures for two
reasons:
First, the measure compares the dollar return to the face value rather than to
the price.
Second, the return is annualized based on a 360-day year rather than a 365day year.

Question #19
a. The liquidity premium demanded is probably small because investors typically
follow a buy-and-hold strategy with commercial paper and so are less
concerned with liquidity.

b. First, the investor in commercial paper is exposed to credit risk
Second, interest earned from investing in Treasury bills is exempt from state
and local income taxes. As a result, commercial paper has to offer a higher
yield to offset this tax advantage.
Question #20
a. For mortgage pass-throughs, all investors receive a proportionate share of all
principal and interest payments.
For CMOs, the principal payments are paid “tranch by tranch”. Class A
receives all principal until it is paid off, then Class B, then Class C.
b. P/Os receive only principal payments. As rates fall, refinancings increase,
resulting in higher principal payments. This will increase the value of P/Os.
In addition, as rates fall, the discount rate is less also causing the P/O to rise
in value.
I/Os receive only interest payments. As rates fall, refinancings increase,
cutting into interest payments. This causes I/Os to fall. However, the
discount rate is less, causing them to rise. The net effect is typically a FALL
in price.
Question #21
a. I would manage the portfolio actively, constantly monitoring the value. Once
the value reaches the trigger, I would switch my investment to the risk free
rate and be guaranteed $11M by the end of the period.

b. I would still have 3 years left to invest at 10% rate therefore the trigger would
$11M
be
= $8.26 M
1.103

Question #22
a. If the trader is long the asset and short futures, the change in value is
∆S − h * ∆F
b. The optimal hedge ratio is the position in the hedge such that the variance
of the hedged position is minimal. This occurs where the derivative of the
variance of the hedged position as a function of the hedge ratio equals
zero.
Given the value of the hedged position as discussed in a., the variance of
the hedged position is
v = σ S2 + h 2 σ F2 − 2hρσS σF
So, you need
∂v
= 2hσ F2 − 2 ρσS σF = 0
∂h
h=ρ

σS
σF

Question #23
a. -Short one share of stock.
-Invest $20 at risk-free rate for 3 years.
-Enter forward contract to buy share back for $23 in 3 years
b. Profit = S 0 ert – F0 = 20 e (.05)3 – 23 = .24 per share.
c. If the forward price is low relative to the spot price, investors who hold the
asset will sell it, invest the proceeds risk free, and enter into a contract to buy
it back. This (spot) selling pressure will cause the spot price to fall until it is
back in balance with the forward price.

Question #24
a. $95.90 * e 0 .50* r = $100
$100
ln(
) = .50r
$95.90
$100
r = 2 ln(
) = 8.37%
$95.90
b. First need the 1 year zero rate:
$91.00 * e1 .00* r = $100
$100
ln(
) = 1.00r
$91.00
$100
r = 1ln(
) = 9.43%
$91.00
Now, Bond D pays $4 at T=0.50, $4 at T=1.00, and $104 at T=1.50
$97.00 = $4.00 e −.0837*0 . 50 + $4.00 * e −. 0943*1. 00 + $104.00e − r *1 .50
e −r *1 .50 = 0.860808
r = 9.99%
c. Compare the timing of the bond blows for D and E:

Bond D
Bond E

time=
0.50
4
6

time=
1.00
4
6

time= time=
1.50 2.00
104
6
106

Use the 0.50 and 1.00 zero rates to calculate the PVs of those first two
cash flows:
PV ( first 2 D) = $4.00e −.0837* 0. 50 + $4.00e 0 .0943*1 .00 = $7.48
PV ( first 2 E) = $6.00e −.0837*0 .50 + $6.00e 0 .0943*1. 00 = $11.21
Calculate the remainder of the bond price for D and E.
Re m( D) = $97.00 − $7.48 = $89.52
Re m( E ) = $102.60 − $11.21 = $91.39
These prices are for the flows:
time=
Bond D

1.50
104

time=
2.00

Bond E

6

106

Now, 1.50 zero rate = 9.99% (already solved above)
So, the zero rate for time=2.00 is found as follows:
$6.00e −. 0999*1. 50 + $106.00e −2 .00 *r = $91.39
r = 10.32%
Finally, the forward rate is:
f =

.1032 * 2 − .0999 * 1.5
= 11.33%
2 − 1.5

Question #25
a. The current assumed annual benefit is calculated by using the estimated
returns, here 10% per year:
Money at end of 5 years 100,000 x (1.10^5) = 161,051
Annual Benefit = (Annuity Value)(i(1+i)n)/((1+i)n-1)
n=5 i=10.0% AV=161,051
B=(161,051)(0.1(1.10)5)/((1.10)5-1) = 42,484.85
b. After the actual investment performance for 5 years is available, the account
only has $152,460 in it. The assumed payment is now calculated as above:
n=5 i=10.0% AV=152,460

B=(152,460)(0.1(1.10)5)/((1.10)5-1) = 40,218.56

Bt=B t-1(1+R)/(1+AIR)
B6=40,218.56(1.10)/(1.10) = 40,218.56
B7=40,218.56(1.15)/(1.10) = 42,046.68

Question #26
a.
Payoff

Payoff

0.6
0.4
0.2
0
50

50.5

51

60

60.5

61

Stock Price

b. Buy call w/ exercise price of $50, Sell two calls w/ exercise price $50.50, Buy
call w/ exercise price $51
Buy call w/ exercise price of $60, Sell two calls w/ exercise price $60.50, Buy
call w/ exercise price $61
Maturities all the same (Time = T)
We use these butterflys to create peaks and add them up to get what we
want. We can make the peaks narrower by making the strike prices closer.

Question #27
a. s = $10, rf = .06, x = $10.50
p = (ert – d)/(u-d) = (e(.06)(.5) – 0.9)/(1.1-0.9) = 0.65

10x1.1=11
[0] (.2038)
10
[.5] (.638)
10x0.9=9
[1.5] (1.1936)

11x1.1=12.1
[0]
11x.9=9.9
[.6]
9x.9=8.1
[2.4]

fu=e-(.06)/2[0(.65)+(0.6)(.35)] = 0.2038
fu = max[0,0.2038] = 0.2038
fd = e-(.06)/2[(0.6)(.65)+(.35)(2.4)]=1.1936
fd = max[1.5,1.1936]=1.5
f = e-(.06)/2[(.65)(.2038)=(.35)(1.1936)]= .533 (without early exercise)
f= e-.3[(.65)(.2038)+(.35)(1.5)]=.638 (with early exercise)
value of American put is $0.638 with early exercise at t=0,t=1/2

b.

= (fu-fd)/(sou-sod) = (0.2038-1.4)/(11-9) = -.6481. Short 0.6482
shares.

Question #28
a. R(l) = 4.979%
R(h) = R(l) * exp(2 * sigma) = 4.979% * exp(2 * 0.1) = 6.081%

b. R(h) = 6.081%
C = 12
V(h) = 212 / 1.06081 = 199.85 – Won’t be called
R(l) = 4.979%
C = 12
V(l) = 212 / 1.04979 = 201.95 – Will be called at 200
V(0) = ((199.85 + 12) + (200 + 12)) / 2 * (1 / 1.045) = 202.8
Value of callable bond = 202.8
c. Value of bond without call option
V(0) = ((199.85 + 12) + (201.95 + 12)) / 2 * (1 / 1.045) = 203.83
Value of call option = 203.73 – 202.8 = 0.93

Question #29
µ = 11%
σ = 16%
t=2
σ2 σ
,
)
2
2
.16 2 .16
Z ~ N (.11 −
,
)
2
2
Z ~ N (.0972,.113)
Z ~ N (µ −

Pr ob ( Z > .2)
= 1 − Pr ob ( Z < .2)
.2 − 0972
= 1− Φ(
)
.113
= 1 − Φ (.91)
= 1 − .8186
= 18.14%

Question #30
a. The formula for calculating the stock change is
∆S = µS∆t + σSε ∆t
For period 1, we have
.886 = µ * 40 * (1 / 365) + σ * 40 * 1.18 *

1
365

For period 2, we have
− .367 = µ * (40 + .886) * (1 / 365) + σ * (40 + .886) * ( −0.53) *

1
365

Solving these simultaneous equations leads to
µ = 0.245,σ = 0.348
The current drift rate then equals
µS = .245 * 40 = 9.80
b. The standard deviation of the rate of return is just σ , so = .348.
Question # 31
a. For a call option,
∆ = N ( d1 ) = .7405 , Γ =

N ' (d 1 )
S 0σ t

= 0.0398 , Vega = S 0 t N ' ( d1 ) = 29.85

b. For gamma and vega neutrality, the overall gamma and overall vega must =
0.
-50 + 0.0398w1 + 0.0436 w2 = 0
-20000 + 29.85w1 + 16.36w2 = 0
w2 = 1,070.99, w1 = 83.03
Therefore, 83.03 units of the first option and 1,070.99 units of the second
option should be bought.
c. If the portfolio was originally delta neutral, then the new delta following the
addition of these two assets is:
(83.03)(.7405) + (1,070.99)(.5931) = +696.69.
Therefore, 696.69 units of the underlying asset must be sold to maintain delta
neutrality.

Question #32
a.
ALEF
Return

Risk
Similar to efficient frontier for CAPM. Return can be any measure selected by
company. Generally should be consistent with maximizing
shareholder/policyholder value. Risk can also be any measure selected by
company. It must be consistent. Company will never select actions with
results below frontier because can always get more return for same risk if
below the frontier.

b. The ALEF performance objective can be any financial or economic measure
or combination of such measures, and can be chosen to reflect any time
horizon. It should be consistent with the maximization of shareholder value.
The classical efficient frontier objective is the expected rate of return on the
portfolio.
Question #33
a.
1. Focuses on distribution of results rather than point estimates.
2. Incorporates correlations between variables to better model impact of
various risk factors.
3. Through computing advances, we are able to do more thorough analyses
with many simulations to build a distribution of results, rather than looking
at a few isolated scenarios.
b.
1. Models are generalizations of reality in general
2. Can not account for factors that are not actuarially calculable.
3. Based on past experience and current operational plan, such that if
significantly different events occur, results will not be accurate.

Question #34
Calculate Market Value Surplus:
MVS = MV (Assets) – MV (Liabilities)
MV (Assets) = $7,353 + $43,765 + $52,056 = $103,174
Duration (Assets) = $7,353 * 0.5 + $43,765 * 7.0 + $52,056 * 10.0 = 8.05
$7,353 + $43,765 + $52,056
MV (Liabilities) = $39,028
Therefore, MVS = $103,174 - $39,028 = $64,146
Duration (Surplus) * MVS = Duration (Assets) * MV (Assets) – Duration
(Liabilities ) * MV (Liabilities)
= > Duration of Market Value Surplus(MVS) = 8.05 * $103,174 – 7.0 * $39,028=
8.689
$64,146
Question #35
a. Call provisions provide the issuer the option to repurchase the bonds from the
investors prior to maturity at a special call price. Bonds with sinking fund
provisions require the issuer to repurchase the bonds incrementally over time
according to a specified schedule. An investor purchasing a bond with one of
these provisions bears additional risks such as limited capital appreciation,
reinvestment risk, and uncertainty of future cash flows. Since the issuer has
the right to exercise options, the investor is faced with potentially
disadvantageous calls on his investment and therefore expects higher
returns.
b. The presence of a sinking fund lowers the risk of default to the investor since
principal is retired gradually, thus preventing the issuer from having to make
one large balloon payment at maturity.
c. The additional advantage is that the issuer of the bond may provide price
support by repurchasing the bonds on the open market in order to satisfy the
sinking fund requirement. This price support will be realized when interest
rates are rising and there is downward pressure on bond prices.
The disadvantage is that the bonds may be called at the special sinking fund
price at a time when interest rates are falling, preventing the investor from
taking advantage of higher market prices.

Question #36
a.
1. Duration of assets must equal duration of liabilities
2. Present/market value of the assets must be greater than the present value
of the liabilities
3. Dispersion of the assets must be greater than the dispersion of the
liabilities.
b. With multi-period liabilities, the liability duration is derived using the assets’
IRR as the discount factor. The IRR of the assets cannot be determined
unless the precise portfolio composition, its duration, and its dispersion are
known.
c.
1. An initial IRR for the assets is estimated.
2. Duration, dispersion, and present value of the liabilities is determined
using the estimated IRR in step 1.
3. An optimal portfolio is created to match the duration and dispersion
estimates in step 2.
4. The optimal portfolio IRR is compared to the estimated IRR in step 1. If
they differ, a new IRR is estimated and the process is repeated.
Question #37
a.
Payout

Time

Amount

Year

Pattern

(in yrs)

Of Payout

1
2
3
Total

50%
30%
20%
100%

0.5
1.5
2.5

2,500,000
1,500,000
1,000,000
5,000,000

Discount
factor
@
8%(not5%!)
0.9623
0.8910
0.8250

Amt*Discount

Time*Amt*Dscnt

=
Denominator
2,405,750
1,336,500
825,000
4,567,250

= Numerator

Duration = 5,270,125 / 4,567,250 = 1.1539
b. Asset/liability matching mitigates the risk of interest rate changes. But the
procedure does not model the true effects of interest rate changes on
insurance loss payments. Cash flows from property/casualty insurers are
inflation sensitive.

1,202,875
2,004,750
2,062,500
5,270,125

c. If liability losses are sensitive to inflation through the settlement date, then the
reserve is equivalent to an asset with a duration of zero years. That is, to
eliminate the influence of interest rate changes on net worth, you should
invest either in short term securities (e.g., commercial paper and Treasury
Bills or in securities that are also inflation sensitive (e.g., common stocks and
real estate. Expected yields on Commercial paper and Treasury bills are too
low for large carriers. Real estate and similar investments are limited by
regulation and are too risky for all but the most experienced investment
managers. Common stocks, therefore, are the apparent investment of
choice.
Question #38
a. VaR = Sigma (day) * Sqrt (N) * Z * 10M
736,811 = Sigma (day stock A) * Sqrt (10) * (2.33) * 10M
Sigma (day stock A) = 0.01
b. If perfectly correlated, then no risk reduction
1,105,216 = Sigma (day stock B) * Sqrt (10) * (2.33) * 10M
Sigma (day stock B) = 0.015
VaR portfolio = (0.5 * 0.01 + 0.5 * .015) * Sqrt (10) * (2.33) * 10M
= 921,013
Could have done VaR = 0.5 * 736,811 + 0.5 * 1,105,215 = 921,013
c. Sigma portfolio = Sigma (stock A) ^2 + Sigma (stock B) ^2 + 2 * Sigma (stock
A) * Sigma (stock B) * rho (stock A and stock B)
VaR = same as 10M in a) = 736,811
736,811 = Sigma (day stock A) * Sqrt (10) * (2.33) * 10M
Sigma (day stock A) = 0.01
1,105,216 = Sigma (day stock B) * Sqrt (10) * (2.33) * 10M
Sigma (day stock B) = 0.015
100,000^2 = Sigma portfolio ^2 = [0.01 * 5M]^2 + [0.015 * 5M]^2 + [2 * 0.01 *
0.015 * 5M * 5M * rho (stock A and stock B)]
100,000^2 = 50,000 ^2 + 75,000^2 + 7,500,000,000 * rho (stock A and stock
B)
1,875,000,000 = 7,500,000,000 * rho (stock A and stock B)
rho (stock A and stock B) =0.25

Question #39
a. Adjusted Net Worth = (Market Value of Bonds) + (Non-Admitted Assets) +
(Adjustment for collectible Liabilities for Unauthorized Reinsurance) –
(Adjustment for Uncollectible Reinsurance for Authorized Reinsurance) (Principal & Interest owed on Surplus Notes or Debentures) - (Adjustments
for Investments in Affiliates) – (Loss Reserve adjusted for deficiency) +
(Adjustment for Tax Considerations)
$2,000 – ($1,000 + $200) = $ 800
b. The cost of capital is a reduction in the value of a company based on the
premise that invested capital and surplus would not earn the same rate of
return if those funds were freely invested. (Sturgis suggests a theoretical
“regulatory statutory surplus,” e.g., 1/3 of net WP.)
$1000 x (10% - 5%) = $50
c. Unless there is a yield differential at the same level of risk, the opportunity
cost of the restricted investment choices for the capital is not risk-neutral.
COC = $1000 x (6% - 5%) = $10
Miccolis says zero COC if the risk associated with the investment income on
capital & surplus is directly reflected in the valuation. The appropriate
discount rate to apply to the annual COC would appear to be the risk-free rate
since there is no real risk involved in the cost of capital itself.
$10/1.04 = $9.62
d. Adjusted Net worth + PV Future Earnings – Cost of Capital
800 + (300/1.1) - $9.62 = 800 + 272.73 - 9.62 = $1,063.11

Question #40
a. Classical risk theory has ignored the severity of ruin.
b. Expected Policyholder Deficit. A reasonable measure of insolvency risk is the
expected value of the difference between the amount the insurer is obligated
to pay the claimant and the actual amount paid by the insurer.
c. EPD is more appropriate since it measures the dollar severity of insolvency
risk which represents the policyholders’ exposure to loss in the case of
insolvency. EPD can consistently measure insolvency risk in such a way that
a standard minimum level of protection is applied to all classes of
policyholders and insurers. EPD can apply equally to all risk elements,
whether assets or liabilities.
Question #41
a. At 1,000 additional assets, EPD = .25 x [.2 x (15,000 – 11,000)] = 200
200/10,950 = 1.8%. Therefore, will need more than 1,000 and can focus
solely on liability of 15,000 and assets at minimum of 10,000 + Additional
assets
EPD = .01 x (10,950) = 109.5
109.5 = .25 x .2 x (15,000 - Assets)
109.5/(.25 x .2) = 15,000 – Assets
Assets
= 15,000 – 109.5 / (.25 x .2)
= 15,000 – 2,190
= $12,810
Therefore, additional capital required on December 31, 2002 = 12,810 –
10,000 = $2,810
The additional capital required on January 1, 2002 is $2,810/1.05 =
$2,676.
b. Expected value additional capital = EAC
Again, this deficit only occurs when assets are at their minimum value as
in b above. At that contingent asset outcome, the additional capital =
10,000/15,000 x their expected value. Therefore,
109.5 = .25 x .2 x [15,000 – 10,000 – EAC (10,000/15,000)]
2,190 = 5,000 – 2/3 x (EAC)
EAC = (5,000 – 2,190) x 3/2
EAC = $4,215

