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This Section will focus on improvements.

· Ways that are ‘New and Improved’

· To address limitations of the other methods

· By using an additional method

· By improving existing methods

Needed Improvements

· Most of the methods require something beyond the triangles themselves

· Equalizing paid and incurred requires that one of tail factors be known already

· Curve fitting and Bondy Method both require fairly restrictive assumptions

· Benchmarks require another whole set of data

· If you’re at a medium-sized workers comp writer, and have a fifteen year triangle, what do you do for a tail?

Background Used to Make Improvements

· Have a method, but in order to understand it, you need background

· Different things happen at different stages of development

· Example – workers compensation

· At 12-24-36 months, development is wholly driven by reporting of claims, settling of medical only claims

· At 36-48-60 most intermediate size claims are settled, and reserves are still being raised to full recognition of the benefits issues

· From 60 forward, most of the activity relates to settlement of fairly large claims and ongoing payment of others.  Case reserves may not be adequate but they probably reflect as much information as they will ever reflect.

Second Algebraic Method –Ratio of Paid Loss to Reserves Disposed of

· Basic Concept – apply an adjustment factor to the remaining case reserves on the oldest year to reflect the relationship between what the remaining claims will actually cost and the case reserves
· Secondary Concept – to estimate the ‘adjustment factor’ above, review the average amount paid in order to ‘eliminate’ or ‘dispose of’ $1 of case reserve
· Concept only works when the primary activity is disposal of case reserves – around 60 months or so and later for workers comp for example
Ratio of Paid Loss to Reserves Disposed of

- Calculations -

· First step – Compute the ‘case reserves disposed of’ for each cell in the triangle (except 12 months column) as case reserves in previous column (but same row) – case reserves in the cell.
· This represents the change in the total case reserves outstanding during the period of the cell, or the ‘Reserve disposed of’.
· Second step – Compute the ‘incremental paid loss’ for each cell in the triangle (except 12 months column) as cumulative paid loss in the cell – cumulative paid loss in previous column (but same row).
· This represents the payments made or paid loss expended in order to discharge that amount of case reserves.

· Third step – divide the ‘incremental paid loss’ in each cell by the ‘case reserves disposed of’ for that cell.

· Fourth step – review the results, avoiding early maturities where newly reported IBNR claims distort the results, and select the ratio to apply to the oldest year’s reserves

Ratio of Paid Loss to Reserves Disposed of

-Calculations (Continued)
· Fifth step – Paid tail factor estimate is ratio of case reserves to cumulative paid loss for oldest year (upper right corner of triangle), multiplied by the ratio selected in step 4.

· Sixth step – Compute the ‘development portion’ of the ratio of paid loss to reserves disposed of selected in step 4, by subtracting one (unity-or the ‘no change in reserves’ portion) from the ratio chosen in step 4.

· Seventh step - Incurred tail factor estimate is ratio of case reserves to cumulative incurred loss for oldest year (upper right corner of triangle), multiplied by the ‘development portion’ ratio computed in step 6.

Ratio of Paid Loss to Reserves Disposed of

- Pros and Cons -

· Reasonable assumption/theory in many situations – that the remaining case reserves will be about as adequate percentagewise as those settled near the tail
· But, in some situations, there may either be a different type of reserving for different claims in tail or case adequacy may have changed recently
· Assumptions still probably more realistic than those of curve fitting in most situations.
Curve Fitting

Important Aspect

· Sometimes the curves just do not fit the data
· Look for a cycle of the fit errors.  If they are all positive at first, then all progressively negative, possibly even positive again at the last, or this occurs with the signs reversed, the curve has poor fit.

· What do you do when the curves don’t fit the data?

Improvements

Exact Fit to the Last Link Ratio

· Improvement #2 in Paper is first one to be discussed

· Idea is to alter the curve so it fits the last link ratio exactly

· Explicitly, if 

· y years is the development stage the tail factor goes to

· 1+ftail is the fitted curve tail factor

· 1+dy-1 is the last link ratio from the triangle

· 1+fy-1 is the comparable link ratio from the fitted curve

· Then the tail factor adjusted to exactly fit the last link ratio is

1+ {dy-1 ( ftail ( fy-1}

Exact Fit to the Last Link 

- Pros and Cons –

· Does help minimize the impact of a poor fitting curve
· Slightly improves the predictions from a well-fitting curve
· Both of the above  depend on the last link ratio being fully credible – what if it isn’t? 
Fitting the Tail Factor to More Than One Development Stage

- Rationale -

· General principle here is that the individual link ratios may not be fully credible

· Or, in the case of the paid loss to reserved disposed of analysis, the ratio of case reserve to paid loss may be a lot different for the second or third oldest year than the oldest year

· Or, in the case of the equalization of paid and incurred, differing ratios of case reserve to paid loss across older years could cause differences in fitted tail factors

Fitting the Tail Factor to More Than One Development Stage 

-Methodology –
· Idea is to fit the tail to stage y-1 and y-2 as well as the development stage of the oldest year (y)
· Then, divide the tail fitted to stage y-1 by the y-1 to y link

· Divide the tail fitted to stage y-2 by the y-2 to y-1 link and the y-1 to y link.

· The result is three relatively independent measures of the tail factor.

· Need not be exactly three, might just do the stage y tail factor and the stage y-1 tail factor

· More than three might get too far away from the tail itself

Fitting the Tail Factor to More Than One Development Stage 

- Pros and Cons –

· Fairly easy to perform
· Works in a wide range of situations
· Is a little extra work
When Fitting Curves – Just Fit to The Mature Link Ratios

- Concept –

· Basic idea, per the discussion earlier, the type of activity near the tail is a different type of activity than the earlier activity
· Therefore, just fit the curve to the activity from 48-60 years forward

Fitting to Just the Mature Link Ratios

- Pros and Cons -

· Easy to do

· Works in a wide variety of circumstances

· But, must make sure that links near tail are credible – else you are fitting to garbage data

Use of Benchmark Data

What Makes A Good Benchmark Tail

· Reliable development data is available for older maturities than are ‘reliably available’ in the data you are trying to develop

· The issues that drive development in the benchmark are similar to the issues that drive development in the data you are trying to develop

· The intensity of the issues in the benchmark is similar compared to the data you are trying to develop

· Examples of issues

· Case reserve inadequacy/case reserving practices

· Settlement rates

· Presence of larger, more difficult claims

· Potential for reporting delays

· Delays in discovery of loss

· Delays in reporting due to attorney involvement

· And more

· One method of checking-does the development at earlier maturities look similar?

Use of Benchmark Data 

What if the Benchmark Data Isn’t a Perfect Match?

1.  Review ratios of data triangle ‘development portions’ of link ratios to benchmark ‘development portions’

· Say data triangle links are 1+dy-5, 1+dy-4, 1+dy-3, 1+dy-2, and 1+dy-1,  and we desire a tail factor for y years

· The comparable benchmark data has link ratios 1+by-5, 1+by-4, 1+by-3, 1+by-2, and 1+by-1
· The comparable benchmark data has tail factor at y years of 1+btail
· We compute the ratios  dy-5( by-5,     dy-4( by-4, dy-3( by-3,    dy-2( by-2, and dy-1( by-1 

Using the ratios, develop  an adjustment factor to apply to the development portion btail of the tail factor 1+btail 

2.  Summary
This presentation included:

1.  A description of what drives the development at various stages
2. A method for developing tail factors that just requires a paid and incurred triangle
3. Three improvements for existing methods
a. Fitting the tail factor to more than one development stage

b. Forcing exact fit to the last link ratio

c. Just fitting curves to the mature link ratios

4. A method to modify benchmark tail factors when the benchmark shows different development than your triangle does
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