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 Again, by general reasoning it should be expected that the DY 4 column will be the same before and after
the 10% adjustment. This is clear for AY 1 to AY 4 since the development factor is only change for the 1/0
development. But also, the 10% increase in the DY 0 column is exactly cancelled by the 10% decrease in
the average factor for 1/0. The only AY for which the reserve will change is AY 5, since the paid-to-date
losses are 6270 instead of 5700, so that the reserve will drop by 570.

 A very similar result will occur for case (ii), the mean development factor method.

 (b) As a result of the 1.1 increase and decrease in the development factors for 2/1 and 3/2, the DY 4
column is unchanged from the original in both (i) and (ii). The reserve will change as a result of the change
in paid-to-date losses. The change will occur for AY 3, DY 2. Instead of the original paid-to date loss of
21,600, it will be 10% higher at 23,760, and the reserve will decrease by 2160.

 (c) The B-F reserve for a particular AY is  Est. Ult. Loss  ,   


 where  Est. Ult. Loss Earned Prem. Loss Ratio. Since there are no changes in the Earned Premium and 
Loss Ratios, the Estimated Ultimate Losses are the unchanged for each AY. Also, the only change in
development factors occurs in the 1/0 factor , which changes from 3.22227 based on original data to
2.92933 based on updated data. The  for AY 2 , AY 3 and AY 4 are unchanged as they do not involve
  , so there is no change in the B-F reserve for AY 2, AY 3 or AY 4. The  for AY 5 is
          , which is

    based on original data, and is        
    based on updated data.        

 The B-F reserve for AY 5 based on original data is   ,          


 and based on updated data it is  . The reserve decreases by 579.          


6. (a) Average development factor table:

  

 Cumulative closed claims table based on average method:
 



STAM-774 SECTION 41 PROBLEM SET

©ACTEX Learning Exam STAM Study Manual 2020

 (b) Cumulative paid loss table:
  

 Payment per claim table based on cumulative closed claims and payments:
  

 Entries in this table are not in 1,000's. For instance the AY 2010, DY 0 entry is    

 Note that this is the "average payment" in AY 201, DY per ultimate number of claims.

 The average development factors for the previous table are:
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 Estimated (boldface below diagonal) payment per ultimate claims:
 

 Reserve calculation results in a reserve of  11,543,450:
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 (c) Development factors for cumulative paid losses:
 

 Estimated cumulative paid losses and reserves:
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 The reserves are 11,579,000, which is the same as the reserves found in part (b). It is no coincidence that
this is the case. What has happened is that the entries across the row for a particular year in the payment
per claim table in (b) is equal to the corresponding entry in the row for that year in the cumulative paid
losses table in (c) divided by the estimated ultimate number of claims for that year found in part (a). For
instance for 2014, if we divide each of the first three entries by 1937.19, which is the estimated ultimate
number of claims for 2014 (and multiply  by 1000), we get

 180.6  ,  ,                
  

 It follows that the development factor table will be identical for each of those tables, and the estimates
produced by those development factors will be identical. The method in (b) is the same as the Chain Ladder
method and the information on the number of claims is irrelevant. This problem was fashioned after
Exercise 3.10 in the text, but this equivalence was not mentioned in the text solution to that problem in the
text. Another point to note is that the method in text Exercise 3.10 is not the same as the example given at
the start of Section 3.6.5 in the text. In that example, a table is calculated of cumulative loss payments
divided by cumulative closed claim numbers for each AY, DY (Table 3.10 in the text).

 (d)  The cumulative paid loss table is found at the start of the solution to part (b) above. The cumulative
closed claims table is the non-bold part of the second table in the solution to part (a) above. We divide
entry by entry to get
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 The development factor table from this table with average development factor at the bottom is
 

 Applying the average development factors gives the estimate average cumulative paid losses:
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 The estimated ultimate loss for a particular AY is the DY 7 entry for that AY multiplied by the DY 7 entry
from the cumulative closed claims table. For instance for AY 2014, the estimated ultimate loss is
       (entered as 2521.67 (due to roundoff error in the excel file) in 1000`s in the
following table). The reserve for that year is, as usual, the estimated ultimate loss minus the losses paid to
date (found in the cumulative paid loss table). The resulting reserve is 11,632,100.
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7. Step 1. We find the incremental loss severity payments. The is the table created by dividing the incremental
paid loss table by the incremental closed claim table given at the start of Problem 5.

 
 Step 2. Adjust incremental severity to 2017 level using 4% trend rate and calculate the average for each

DY. The resulting table is:

 
 Step 3. For DY 1 to DY 7 trend backward from the average to fill the lower triangle in the original

incremental severity table.

 
 Step 4.  Calculate the percentage of claims closed through development year table from the cumulative

closed claims table. This is done in the same way Table 41.11 was calculated from Table 41.5 in the
Section 41. The table is:
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 Step 5. We now estimate the incremental closed claims for each AY and DY in the region below the
diagonal applying the average percentages in the table in Step 4 to fill in the entries (bold) below the
diagonal in the Incremental Closed Claims table, just as Table 41.12 was found in Section 41.

 

 Step 6. Calculate projected incremental loss payments. This is done by multiplying bold entries in the table
in Step 5 by the corresponding detrended incremental severities, the bold entries in the table in Step 3.
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 The total across each AY row is the reserve for that year, and the sum of those is the total reserve of
6,603,120.
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