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PfAD for Investment Return Rate (gross) = 7,619.81 – 7,530.58 = 89.23 
 
Gross Claims Liab = 7,530.58 + 89.23 + 7.5% * 7,530.58 = 8,184.60 
 
Actual candidate answer for full marks: 
a.  
Sample 1: 

1. Mismatch in duration of assets and liabilities: the assets have a shorter durations. Therefore, 
actuary must consider reinvestment risk and select a slightly more conservative discount rate. 

2. Credit risk: if assets present a certain risk of default, a conservative selection would be 
appropriate. 

Sample 2: 
1. Reinvestment rates – if assets and liability cash flows don’t align and there is excess cash 

expected, consider future reinvestment rates that could be earned in this cash. 
2. If there will be a need to liquidate assets because liability cash flows will be greater that assets 

cash flows generated by the portfolio. There could be gains/losses on the liquidation. 
 

b. 
 
5023.72 = 4571.88 + 2(x)(4518.35) + x(3012.23) 
451.84 = 12048.93x 
X=0.0375 
 
Gross discounted liabilities incl margin 
=2(0.0375)[3000/(1.05^0.5) +  4000/(1.05^1.5) + 1000/(1.05^2.5)] + 3000/(1.04^0.5) +  4000/(1.04^1.5) 
+ 1000/(1.04^2.5)] 
=2(0.0375)(7530.59) + 7619.81 
=564.79 + 7619.81 
=8184.6 
 
Examiner’s report: 
a. Many considerations given by candidates were considerations for the interest MfAD instead of 

considerations for the discount rate. Another common error was to consider using a different 
discount rate for ceded, net or gross layers, when the question states that the assets are backing all 
claims liabilities. 

b. Generally, candidates did well on this part. Some errors included accidentally calculating the 
reinsurance recovery MfAD as twice the claims development MfAD, or calculating the claims PfAD as 
twice the reinsurance recovery PfAD. 

 

Question 20 
Answer key: 
a. 
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(a) Total voluntary premiums = 30,000 + 20,000 = 50,000 
(c) Discounted internal losses = 30,000 * 0.95 * 0.95 + 20,000 * 0.85 * 0.82 = 41,015 
(d) Discounted FA losses = 2,000 * 0.97 * 1 = 1,940 
(e) LAE = (c) * 14% = 5,742.10 
(f) Contingent Commissions = (a) * 3% = 1,500 
(g) Maintenance Expenses = (a) * 5% * 0.98 = 2,450 
(h) EQUP = (a) + (b) - (c) – (d) – (e) – (f) – (g) = -647.10 
(i) Write-Down: Since EQUP < DPAE of 7,500 then we write down the DPAE to the level of EQUP to a 
minimum of 0 DPAE. Thus, the write down is the full 7,500 DPAE. Not necessary to say for this question’s 
marks. 
(j) A liability for the Premium Deficiency is set up for any remaining lack of EQUP after writing down the 
DPAE to 0. In this case, that is an additional $647. Alternatively, because the Cantin & Trahin paper has a 
paragraph that incorrectly states that “…if the absolute value of the negative EQUP exceeds the 
deferrable expenses, a premium deficiency must be booked as a liability for the remaining deficiency”, 
marks were also awarded to students who answered that there was no premium deficiency.  
 
b. 
 
Depending on how the loss adjusting expenses, contingent commissions, and maintenance expenses are 
split between the lines of businesses, it is possible that the Personal lines will not incur any premium 
deficiency or write-down of the DPAE. If this is correct, then the EQUP from this line of business is 
currently offsetting some of the premium deficiency in the Auto and FA lines of business (which appear 
to be the lines of business largely contributing to the deficiency). By splitting the lines of business 
separately for premium deficiency analysis, the larger deficiency on these two lines of business are 
evaluated separately and summed without any offset from Personal. The overall premium deficiency 
could be larger. 
 
Actual candidate answer for full marks: 
a. 
Net UEP = 30000+20000+2000 = 52000 
Net Pol Liability 
 Auto = 30000 x .95 x .95 = 27075 
 P&L = 20000 x .85 x .82 = 13940 
 FA = 2000 x .97 x 1 = 1940 
Total = 42955 
IAE = 14% (27075 + 13940) = 5742.1 

Premium – Voluntary (a) 50,000
Premium – FA (b) 2,000
Discounted Internal Losses (c) 41,015
Discounted FA Losses (d) 1,940
LAE (e) 5,742
Cont Comm (f) 1,500
Maint Exp (g) 2,450
EQUP (h) -647

Write-Down (i) 7,500
Premium Deficiency Liability (j) 647
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Maint exp = (30000+20000)x.98x5% = 2450 
Cont Com = (30000+20000)x3% = 1500 
EQUP = 52000 – 42955 – 5742.1 – 2450 – 1500 =  -647.1 
Prem deficiency = 647.1 
 
b. 
Sample 1 
If we look at this line by line, the auto has higher loss ratios. Those lines could have negative EQUP which 
are being offset by positive EQUP in the personal property line. 
Sample 2 
In part (a) by aggregating all lines we remove the effect of profitable lines on the total. 
EQUPauto = 30,000x(1 - .95x.95 - .05 - .03 - .95x.95x.14x.98) = -3,190 
EQUPProp = 20,000x(1-.85x.82 – .05 - .03 - .85x.82x.14x.98) = 2.547 
Just using those 2 lines we can assume that the DPAE from Auto would offset EQUPAuto , bringing it back 
to zero. Then when adding it to EQUPProp we already have a large positive number (effect of FA would be 
negligible) instead of negative. 
 
Examiner’s report: 
a. Candidates scored well on this part. Because the Cantin & Trahin paper has a paragraph that 

incorrectly states that “…if the absolute value of the negative EQUP exceeds the deferrable 
expenses, a premium deficiency must be booked as a liability for the remaining deficiency”, marks 
were also awarded to students who answered that there was no premium deficiency. Also, the 
paper incorrectly says that discounting is not allowed if there is a premium deficiency, so marks 
were not removed for candidates who followed this reasoning. Some common errors were 
discounting the contingent commissions, including FA in the calculations of ULAE/commissions, or 
using the discount factors as discounted loss ratios. 

b. Most candidates only received part marks for this section, not putting enough detail for a 0.75 mark 
question. Some failed to specifically refer to this company and its lines of business to receive marks. 

 

Question 21 
Answer key: 
a.  
Investment Income in 2012 for AY 2010: 
(27,000+35,000)/2*4.00% = 1,240   
Investment Income in 2011 for AY 2010:  
(59,000 + 35,000) / 2 * 4.5% = 2,115    
Excess in 2012 for AY 2010: 
(35,000+1,240) – (27,000+18,000) = -8,760  
Excess in 2011 for AY 2010: 
(59,000 + 2,115) – (35,000 + 21,000) = 5,115   
Cumulative Excess(Deficiency) Ratio:        
 -(5,115 – 8,760) / 59,000 = -6.2% 
   
b.  
Discount the amounts in subsequent terms to time 0. It was enough for full marks to say to discount the 
claims liabilities back to time t-1 instead of incorporating investment income. 
Alternatively, calculate the present value of the cash flows from the calendar year. 




