


This is meant to be an exploratory example of using the Barnett-Zehnwirth method, as 
presented in their 2000 paper "Best Estimates for Reserves", inside the BASR software 
using 2025 P&C Industry Schedule P data for the Other Liability - Occurrence line of
business. While there is no industry data source specifically for commercial general 
liability, OL-Occ is a frequently used reasonable proxy. In this example, I have also used 
US GDP as a proxy for an industry wide GL exposure index.

For additional details on the specifics of this method, refer to the overview in my    
previous LinkedIn article titled "Are We Properly Modeling Calendar Year Effects?"   
or the original Barnett-Zehnwirth paper referenced above. 

You can explore this model and others, including GLM models using the same structure, 
in the free demo of the software at bedfordactuarial.com/basr.

This presentation is not meant to be a complete actuarial analysis but rather an     
informational demonstration of the usefulness and output of this model, including   
observed trends in the sample data, and does not constitute an actuarial opinion. 



Pay attention to the shape of the residuals in the graphs by parameter and in the triangular
heatmap as we add parameter selections.



We want to select parameters where there is a statistically significant change, which can 
be visually indicated by a change in slope of the LOWESS residual curve and verified with 
the statistical diagnostics. After an initial DY 1 parameter, DY 4 is the next obvious choice.



The DY curve is now much flatter, though the slope still appears to change at DY 2.



We will revisit final DY selections later, but it now seems we have picked up most of the signal.
Notice the pattern in the heatmap triangle now. Let's pick our first CY trend now.



Eyeballing the smoothed regression line there is clearly a break at CY 2021 but looking
more closely at the individual residuals and knowing the pandemic affected several years
we can see there is a clear drop from CY 2019 to 2020.



Next, let's select the more obvious CY 2021 parameter. Know that the parameter break-
point selections here affect trends after the given point (e.g., a parameter at CY 2021 af-
fects the CY 2022 trend, and all periods until the next breakpoint is selected).



The AY 2024-25 observations are much lower than our model currently predicts- there 
could be many reasons for this you would want to explore in a full analysis. While I 
don't necessarily want to leverage this into my final ultimate selection, I will allow a 
parameter to pick this up in this example.



There is a pretty obvious AY breakpoint at AY 2018 we can now select.



There is quite a bit of downward pressure on the AY parameters and there are
some rather large residuals in the AY 2017 column. The downward AY trend is 
partially explained by using unadjusted GDP in the exposure index.



Picking an AY 2017 breakpoint relieved some of that pressure and reduced the
residuals. We now have a first pass in each direction. Moving back to CY, there is
a pretty clear breakpoint at CY 2022 now.



More subtle due to the smoothing of the regression line, the CY 2020 residuals
look a little lower than CY 2019 and 2021, so let's test a breakpoint there.



The CY 2020 parameter was statistically significant and makes sense given the
trends during the pandemic. Returning for a final look at the DY direction, there
looks to be a breakpoint at DY 6.



Our residuals now look pretty good and we have a model that makes sense.
We can test alternative selections, but I landed here as the final reported loss
model fit.



Our residuals now look pretty good and we have a model that makes sense.
We can test alternative selections, but I landed here as the final reported loss
model fit.

You can see our final modeled CY trends in the reported loss data here



Now let's explore projecting ultimate losses. The two important remaining
assumptions are the future CY trends and DY decay factors. We can set how
many DY periods we want to assume- set to 15 here.

We'll want to make informed judgments here based on our knowledge of what
is driving the historical trends and what we expect to happen in the future.
Here I have carried forward the last DY decay factor and assumed CY trend will
be at 13% before declining slowly to 6%. There are also
parameter standard deviation assumptions to make.



Now with our model fully parameterized we can simulate the range of outcomes.



Now for comparison, let's fit our paid loss model.



DY 2 is the next obvious choice.



Now let's pick DY 4 as the residuals are clearly increasing before and  
decreasing after.



We'll revisit DY at the end but let's begin picking up the CY signal now.



Picking CY 2019 or CY 2021 next makes sense.



Looking better. Now let's pick CY 2019.



Similar to the reported losses, we're seeing lower AY 2024-25 paid losses. While
we would want to explore deeper before picking as our ultimate loss estimate,
let's pick a breakpoint at AY 2024.



And let's flatten it out further by selecting an AY 2018 breakpoint.



Looking back at the DY table, we see a pretty obvious DY 6 breakpoint
selection.



The LOWESS smoothing hides it slightly here but it appears the
residual trends break at CY 2022 more so than CY 2023.



We can test alternative breakpoints, but this is where I landed as the best
fit, finding the CY 2022 breakpoint did indeed fit better than CY 2023.



We can test alternative breakpoints, but this is where I landed as the best
fit, finding the CY 2022 breakpoint did indeed fit better than CY 2023.

You can see our final modeled CY trends in the paid loss data here. They 
are very consistent with our reported loss trends. 



Again, we'll carry forward the last DY decay factor and assumed CY trend
will be at 13% before declining slowly to 6%.



Then run the simulation on our parameterized paid loss model.



Summary of model trend selections:



Summary of model estimates:



Summary of model estimates:

Recall that we allowed a sharp downward AY trend parameter affecting AY 
2024-25. That fit the data better, but the reason for lower initial loss levels 
needs to be fully explored before selecting this method, as parameterized, 
in those years. There are many other ways to handle this, but I wanted to
keep this demonstration simple. Notice that the results are remarkably 
consistent, even in the heavily leveraged recent years.



Summary of model estimates:

Recall that we allowed a sharp downward AY trend parameter affecting AY 
2024-25. That fit the data better, but the reason for lower initial loss levels 
needs to be fully explored before selecting this method, as parameterized, 
in those years. There are many other ways to handle this, but I wanted to
keep this demonstration simple. Notice that the results are remarkably 
consistent, even in the heavily leveraged recent years.

Summary of model outcome ranges:

The results are remarkably consistent. 



Learn more about the benefits of this framework and how the BASR

software is built to make implementing it in your reserving process 

as easy as possible at bedfordactuarial.com/basr
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