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e In short, we are dedicated to making the academic, professional, and other communities that we serve,
a better place for everyone.
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codes below to recieve access to exam formula sheets or career and study guides. All resources are
completely free and just one way we've chosen to give back.
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NOTES

This study manua (“the manual”) is written with the purpose of assisting the candidates for the SOA Gl 101
Ratemaking and Reserving Course (Converted from GIRR Genera Insurance Ratemaking and Reserving Exam).

According to the syllabus, the textbook, Fundamentals of General Insurance Actuarial Analysis (J. Friedland), 2™
edition, is required for this exam. While the manual isintended to follow the structure of the textbook as closely as
possible, some chapters and/or sections are customized for a better presentation of the underlying study material.

Even though most case studies and examples used in the manual were taken from the textbooks, they were modified,
sometimes even highly modified. Therefore, the numbersfrom the manual might not reconcile to the numbersfound
in the textbook. In addition, the numbers might not reconcile to totals due to rounding.

Past exam questions and answers have been taken from SOA’ s General Insurance Ratemaking and Reserving Exams,
which areidentified with “(SOA Exam Y ear-Spring/Fal Qi)” in the manual. The past exam questions and answers
are copyrighted by the Society of Actuariesand are reproduced in this study manual with the permission of the SOA
solely for the purpose of assisting students studying for the actuarial exams. | am very grateful to the SOA for its
permission to use this material. The SOA, however, isin no way responsible for the structure or accuracy of the
manual .

The past exam questions have been attached to the assignment on which the questions are most likely based. Note
that some exam questions may make use of materials from multiple assignments of the textbooks.

Questions without identification of “(SOA Exam Y ear-Spring/Fall Qi)” are original questions based on the required
study materials. Although | have made a conscientious effort to eliminate mistakesin questions and answers, errors
may exist. | encourage students who find errors to bring them to my attention. Y ou can send your commentsto my
email address - kemin.business@gmail.com. Any other feedback is aso very welcome.

| would also like to thank Stephen Camilli, FSA and Former President of ACTEX Learning, for his insightful
comments. | also would like to thank my wife, Casey Tong Li, for her support.

Best of luck with your studies!!!
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FGIAA Chapter 3 Ultimate Claims and Expenses

Syllabus

- 1-b)to 1-d)
3.1 What are Ultimate Claims?
Ultimate claimsis

- Anestimate of ultimate claims beyond which no other claim payments are expected
3.1.1 Types of Ultimate Values
The following types of ultimate claims can be projected:

- Claims

- Claim-related expense (i.e. Allocated loss adjustment expense (ALAE) and Unallocated loss adjustment
expense (ULAE))

- Counts

- Average vaue of clams

- Recoveries

- Ratios

3.1.2 Components of Ultimate Claims
Ultimate claims consist of:

- Cumulative paid payments

- Caseestimates

- Development on case estimates (Incurred but not enough reported (IBNER))
- Claimsthat have been incurred but not yet reported (IBNYR)

Cumulative paid payments represent:

- All claim payments with a specific accident year (AY) that were paid between a specified time period
- Example:
0 Assume an actuary isreviewing claimsfor AY 1 at December 31, CY 2
0 Inthiscase, the cumulative paid payments represent all claim payments, with accident dates
during AY 1, that were paid between January 1, CY 1 and December 31, CY2.

Case estimates:

- Estimate of the amounts yet to be paid that will be required to settle the claim
- Tendtoincrease over timefor long-tail coverages such as

0 Automohileliability

0 Medical practice

0 Workers compensation
- Tend to decrease over time for short-tail coverages such as

0 Property
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(0}

Automobile physical damage coverages

Reported Claims represents.

- The sum of Cumulative claim payments and Case estimates

IBNER represents:

- Theclaimsthat are incurred but not enough reported

IBNY R represents:

- Theclaimsthat are incurred but not yet reported
- Also known as Pure IBNR

3.1.3 Mathematical Relationships between the Components of Ultimate Claims

- Ultimate claims = Reported claims + IBNR
- Reported claims = Cumulative claim payments + Case estimates

- IBNR=

IBNER + IBNYR

- Ultimate claims = Cumulative claim payments + Case estimates + IBNER + IBNYR
- Ultimate claims = Cumulative claim payments + Claim liabilities

- Claimliabilities= Case estimates + IBNER + IBNYR

- Clamliabilities = Case estimates + IBNR

- Ultimate counts = Closed counts + Open counts + IBNR counts

3.2 Why are Estimates of Ultimate Values Required?

Estimate of Ultimate values are mainly used in following five aress:

- Financia Reporting

o
(0}

(0]

o

O O O O

o
- Pricing
o]

Accounting date (Valuation date, As of date): the date at which the claims are being valued
The term Insurance Contract Liabilities is the collection of Claim liabilities and Premium
liabilities

Claim liabilities represent the estimate of liabilities for the claimsincurred on or before the
accounting date

Premium liabilities represent the estimates of claim and expense payments to be made after the
accounting date

The income of a Gl company arises from underwriting and investment income

Underwriting income = earned premiums — incurred claims — underwriting expense

Earned premiums are the revenue the insurer receivesin selling its products

Incurred claims are essentially the insurer’s cost of goods sold

Incurred Claimsey, = Claim Liabilities.y, — Claim Liabilitiesey,_; + Claim Paidcy,

Projection of ultimate valuesis
» Fundamental blocks for the development of Gl rates
= Usedfor thetrending anaysis (it will be covered in later chapters)

- Financia condition analysis
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0 Theintent of Financial Condition Analysis isto test the insurer’s ability to withstand severe
circumstances without failing in its obligations
0 InCanada, financia condition anadysisisreferred to as Dynamic Capital Adequacy Testing
(DCAT)
Planning
0 Projection of ultimate valuesis
= Used for planning and budgeting purpose
= A required input to compensation programs
Merger and Acquisition Analysis

3.2.6 Estimates of Ultimate Values for Self-insurers

Self-insurersrely on the projection of ultimate values for:

Determining claim liabilities
Evaluating funding requirements
Allocating costs of program to each participant

3.3 When are Projections of Ultimate Claims Prepared?

The timing depends on the purpose for which the projections are required:

For financial reporting purpose, actuaries most frequently reply on data at the accounting date

For Gl pricing purpose, the time requirement varies tremendously by jurisdictions

For planning, compensation, or cost allocation purpose, thereistypically a standard time of year during
which the estimate of Ultimate claimsis required

3.4 Who Projects Ultimate Claims?

Projection of ultimate claims requires significant professional judgement. One should have the necessary
knowledge and experience to:

Identify and collet the appropriate data

Verify the data

Gather qualitative information about the internal and external environment
Conduct diagnostic analyses

Choose methodol ogies and assumptions

Evaluate resultsin light of information gathered and diagnostic analyses

Standards address the following process involved in the projection of ultimate claims:

Identification, collection, and verification of data
Understanding of the internal and external environments
Determination of appropriate methodology and assumptions
Evaluation of results

Documentation

Communications and reporting of findings
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Practice Questions
1. Which of the following itemsis not a component of ultimate claims:

Cumulative paid claims
DCAT

Case estimates

IBNER

IBNYR

©T oo T

2. What do the ultimate claims consist of ?

3. What arethe five areas that the projection of ultimate claimsis used in?

4. What is the main difference between claim liabilities and premium liabilities?

5. (2017-Spring Exam Q7) Y our company, EB Genera Insurance, has just hired anew CFO who has no

previous experience with the general insurance industry. The new CFO has made the following four
statements:

0] The reinsurers should rely on the case estimates provided by EB General Insurance.

(D) The case estimates for automobile liability tend to increase over time and case estimates for
automobile physical damage tend to decrease over time. Therefore, the modeling of estimates
can be ssimplified by aggregating these coverages and assuming the increases and decreases will
offset.

(ili)  Large corporate clients are more effective at managing risk, and therefore more likely to self-
insure and less likely to purchase insurance from EB General Insurance.

(iv)  EB General Insurance should rely on software programs to project ultimate claims
based on the appropriate actuarial methodol ogy.

Provide either one argument for, or one argument against each statement the CFO has made.
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Answers to Practice Questions
1. b. DCAT stands for Dynamic Capital Adequacy Test. It isreferred to as financia condition analysisin Canada
2. Ultimate claims = Cumulative paid claims + Case estimate + IBNER + IBNYR

3. Thefive areas are financial reporting, pricing, financial condition anaysis, planning and merger and acquisition
analysis

4. Claim liabilities represent the estimate of liabilities for the claimsincurred on or before the accounting date
whereas Premium liabilities represent the estimates of claim and expense paymentsto be made after the
accounting date.

For instance,

- Assume that Fake insurance company sells occurrence policies between April 1, 2015 and March 31,
2016 and the accounting date is December 31, 2015.

- Inthiscase, claim liabilities represent the claims with accident date between April 1, 2015 and December
31, 2015 no matter when the payment occurs. Premium liabilities represent the claims with accident date
between Jan 1, 2016 to March 31, 2016.

5. (2017-Spring Exam Q7)

) Argument against: Reinsurers will typically add additional case reservesto reflect the differencein
view of the case estimates provided by the insurers.

(i) Argument against: Development on case estimates may be very different, and combining the
coverages may mask the difference.

(iii)  Argument for: Large corporate clients would tend to know their own business better and have
established programs in place to manage risk.

(iv)  Argument against: Software can assist with the computations, but professiona judgement should be
used in selecting the ultimate claims estimates.
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FGIAA Chapter 20 Berquist-Sherman Adjustments (BSA)
SYLLABUS
- 36 to3)
20.0 INTRODUCTION
Used when there has been a significant change:

- Inthe adequacy of case estimates (AoCE)
- Or Intherate of settlement of claims (RoSC)
- Orboth

20.1 KEY ASSUMPTIONS OF THE BSA
A key assumption uniqueto BSA is:
- The effect of operational changes can be quantified
A couple key assumptions for both the development method and BSA are:

- Historical experienceis predictive of future experience
- Activity observed to date is relevant for projecting future activities

Adjusted paid and reported claims from BSA are inputsto all previous projection methods.

20.3 AUTO INSURER EXAMPLE USING THE BSA FOR CHANGES IN THE AOCE

An exampleis used to illustrate the BSA for changesin the AoCE.
Background

- Theinsurer is Auto Insurer (Al)
- Al needs BSA dueto
0 Thestrength of case etimatesin later years
- Theannua severity trend is 3.5%
- For AY1through AY4, atort reform factor 0.625 isin effect
- Theorigina case estimate triangle is shown below:
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. Average Case Estimates Excluding Large Claims at Total Limits
Accident Y ear 12 24 36 48 60 72
AY1 18,263 | 29,762 | 38,205| 45164 | 58,385| 61,254
AY?2 13124 | 24,170 | 34,408 | 48,014 | 58459 | 74,618
AY3 11,602 | 21,887 | 31,290| 43,721 | 59,881 | 77,242
AY4 14,745| 25938 | 31,457 | 58,188 | 63935 81,809
AY5 11,132 | 22572 | 38,394 | 42,100| 56,301 | 53371
AY6 8,279 | 22927 | 39,665| 58474| 72,961 | 97,000
AY7 12125 | 22427 | 39,616 | 60,010 | 54,788 | 55250
AY8 8,217 | 20574| 39553 | 60,288 | 77,597
AY9 9,071 | 24,782 | 51,947 | 81624
AY10 13445 | 42,082 | 71,861
AY11 10,475 | 59,349
AY12 16,674

Table continues;

. Average Case Estimates Excluding Large Claims at Total Limits
Accident Y ear 84 9% 108 120 132 | 144
AY1 70,662 | 101,344 | 194,182 | 222,400 | 364,000 0
AY?2 117,722 | 211,077 | 570,333 0 0
AY3 98,361 | 194,750 | 383,000 | 424,000
AY4 124,818 | 148,200 | 305,000
AY5 74,667 63,000
AY6 167,045
AY7
AYS8
AY9
AY10
AY11l
AY12

- The open countstriangle is shown below:

Accident Y ear Open Counts Excluding Large Claims at Total Limits
12| 24| 36| 48| 60| 72|84|96|108|120| 132|144
AY1 890 | 559 | 352|226 | 161|122 |65|32| 11 5 1 0
AY?2 773|482 | 294|210 | 133| 68|38 13 3 0 0
AY3 616 | 390 | 272|201 | 134| 66|36 |16| 4 2
AY4 5223241210144 | 92| 47|22| 5 2
AY5 408 | 201|142 | 120 | 73| 35|24 |11
AY6 495 1259|164 |116| 77| 38|22
AY7 496 | 253 | 151|100 | 80| 56
AY8 539230150 | 111 | 77
AY9 535 | 257 | 152 | 117
AY10 384|146 | 73
AY11 360 | 126
AY12 346

Copyright © 2025 ACTEX Learning
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- Thepaid claimstriangle is shown below:

Accident Y ear Paid Claims Excluding Large Claims a Tota Limits
12 24 36 48 60 72

AY1 1,398 | 5,762 | 9,841 | 15,888 | 18,407 | 21,807

AY?2 1,386 | 4,607 | 10,383 | 12,918 | 17,249 | 21,272

AY3 1927 | 4389 | 6,910| 9,760 | 12,969 | 17,095

AY4 958 | 2,210 | 6,124 | 8,336 | 13,621 | 16,688

AY5 910 1981 | 3382| 5225| 7,601 | 9,880

AY6 680 | 1,967 | 4,406 | 6,597 | 9,501 | 12,886

AY7 745|269 | 4,193| 6,959 | 9,829 | 12,235

AYS8 612 | 2,027 | 3518 | 5537 | 8,093

AY9 683 | 2271 | 4326 | 6,975

AY 10 774 | 2,309 | 3,148

AY1l 632 | 1,890

AY12 692

Table continues:

Accident Y ear Paid Claims Excluding Large Claims a Total Limits
84 96 108 120 132 144

AY1 26,027 | 29,104 | 30,520 | 31,307 | 32,289 | 32,936

AY2 23,255 | 25,384 | 27,170 | 28,782 | 28,782

AY3 19,210 | 21,242 | 23,572 | 24,652

AY4 18,465 | 20,398 | 21,365

AY5 10,426 | 11,584

AY6 14,323

AY7

AY8

AY9

AY10

AY1l

AY12

Copyright © 2025 ACTEX Learning

ACTEX Study Manual for GI101 1% Edition



203

BSA for changesin the AoCE

Step 1 Create atriangle of average adjusted case estimates

: Adjusted Average Case Estimates Excluding Large Claims at Total Limits

Accident Y ear 2] 24] 36 48 0] 72
18,273

AY1 (16,674 x 1.035/ 0.625) 67,318 | 84,363 | 99,178 | 97,585 | 71,913
AY?2 18,913 | 69,674 | 87,315 | 102,649 | 101,000 | 74,430
AY3 19,575 | 72,113 | 90,371 | 106,242 | 104,535 | 77,035
AY4 20,260 | 74,636 | 93,534 | 109,960 | 108,194 | 79,732
AY5 13,106 | 48,280 | 60,505 | 71,131 | 69,988 | 51,576
AY6 13,564 | 49,970 | 62,623 | 73,620 | 72,438 | 53,382
AY7 14,039 | 51,719 | 64,815 | 76,197 | 74,973 | 55,250
AY8 (16,674 x 113355%1()) 53,529 | 67,083 | 78,864 | 77,597
AY9 15,039 | 55,403 | 69,431 | 81,624
AY10 15,565 | 57,342 | 71,861
AY1l 16,110 | 59,349
AY12 16,674

Table continues;

Accident Y ear Adjusted Average Case Estimates Excluding Large Claims at Total Limits
84 96 108 120 | 132 | 144
AY1 225,036 | 87,841 | 275,093 | 395,809 0 0
AY?2 232,912 | 90,916 | 284,721 | 409,662 0
AY3 241,064 | 94,098 | 294,686 | 424,000
249,501
AY4 (167,045 x 1.035%/ 0.625) 97,391 | 305000
AY5 161,396 | 63,000
AY6 167,045
AY7
AY8
AY9
AY10
AY11
AY12
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Step 2 Calculate atriangle of adjusted reported claims

) Adjusted Reported Claims Excluding Large Claims at Tota Limits
Accident Y ear 12] 24| 36| 48] 60| 72
AY1 17,661 | 43303 | 39,537 | 38,302 | 34,118 | 30,580

(18.273x890/1,000 + 1,398) | *> : : : :

AY2 16,006 | 38,190 | 36,054 | 34,474 | 30.682 | 26,333

AY3 13.985 | 32,513 | 31,491 | 31.115 | 26.977 | 22.179

AY4 11534 | 26,392 | 25,766 | 24,170 | 23,575 | 20.435

AY5 6.257 | 11.685 | 11.974 | 13.761 | 12,710 | 11.685

AY6 7394 | 14,900 | 14.676 | 15,137 | 15,079 | 14.915

AY7 7708 | 15,781 | 13.980 | 14,579 | 15,827 | 15.329
8,444

AYS (14,530X539/L000 + 412y | 14339 | 13580 | 14291 | 14,068

AY9 8,729 | 16,510 | 14.879 | 16525

AY10 6.751 | 10,681 | 8394

AY11 6432 | 9368

AY12 6,461

Table continues;

: Adjusted Reported Claims Excluding Large Claims at Tota Limits
Accident Y ear 84] 96| 108] 120 132] 144
AY1 40,654 | 31,915 | 33,546 | 33,286 | 32,289 | 32,936
AY?2 32,106 | 26,566 | 28,024 | 28,782 | 28,782
AY3 27,888 | 22,748 | 24,751 | 25,500

23,954
AY4 (249,501x22/1,000+18,465) 20,885 | 21,975
AY5 14,300 | 12,277
AY6 17,998
AY7
AY8
AY9
AY10
AY11l
AY12

Step 3 Project ultimate claims using the adjusted reported claims as input to the devel opment method

Copyright © 2025 ACTEX Learning
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20.4 AUTO INSURER EXAMPLE USING THE BSA FOR CHANGES IN THE ROSC

An exampleis used to illustrate the BSA for changes in the RoSC.

Background

- Al needs BSA dueto
0 Theincreasein the settlement rates in the earliest maturity ages

Theinsurer is Auto Insurer (Al)

aand b are the parameters.

The basic formula for the mathematical curveisy = ae™ wherey is paid claims and x is closed counts and

The closed counts associated with projected ultimate counts is shown below:

: Closed Counts excluding Large Claims
AccdentYer 5T 4] 36| 48] 60| 72
AY1 1,243 1,693 | 1,914 | 2,045 | 2,110 | 2,149
AY2 1,264 | 1,667 | 1,880 | 1,972 | 2,049 | 2,114
AY3 1,004 | 1,285 | 1,409 | 1,488 | 1,560 | 1,628
AY4 717 983 1,108 | 1,175 | 1,227 | 1,274
AY5 8401 1,099 | 1,165 | 1,190 | 1,237 | 1,275
AY6 815 1,101 | 1,207 | 1,255 | 1,294 | 1,333
AY7 7951 1,085 | 1,230 | 1,282 | 1,302 | 1,326
AYS8 812 1,174 | 1,281 | 1,320 | 1,34
AY9 868 | 1,244 | 1,363 | 1,398
AY10 651 957 | 1,072
AY11 639 | 929
AY12 662

Table continues:

. Closed Counts excluding Large Claims .
Accident Year o4 % 108 130 9 130 124 Ultimate Counts
AY1 2,206 | 2,239 | 2,260 | 2,266 | 2,270 | 2,271 2,271
AY?2 2,146 | 2,171 | 2,181 | 2,184 | 2,184 2,184
AY3 1,658 | 1,678 | 1,690 | 1,692 1,694
AY4 1,299 | 1,317 | 1,320 1,323
AY5 1,286 | 1,299 1,310
AY6 1,349 1,374
AY7 1,376
AYS8 1,433
AY9 1,517
AY10 1,174
AY11 1,114
AY12 1,135
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- Thepaid claimstriangle is shown below:

: Paid Claims excluding Large Claims
AccidentYear oo T 35| 48] 60| 72
AY1 1,398 | 5,762 | 9,841 | 15,888 | 18,407 | 21,807
AY?2 1,386 | 4,607 | 10,383 | 12,918 | 17,249 | 21,272
AY3 1,927 | 4,389 | 6,910 | 9,760 | 12,969 | 17,095
AY4 958 | 2,210 | 6,124 | 8,336 | 13,621 | 16,688
AY5 910| 1,981 | 3,382 | 5225| 7,601| 9,880
AY6 680 | 1,967 | 4,406 | 6,597 | 9,501 | 12,386
AY7 745 | 2,696 | 4,193 | 6,959 | 9,829 | 12,235
AYS8 612 | 2,027 | 3,518 | 5,537 | 8,093
AY9 683 | 2,271 | 4,326 | 6,975
AY10 774 | 2,309 | 4,148
AY11 632 | 1,890
AY12 1,292
Table continues:

: Paid Claims excluding Large Claims
Accident Yer o, 7o T 108 120| 132 144
AY1 26,027 | 29,104 | 30,520 | 31,307 | 32,289 | 32,936
AY?2 23,255 | 25,384 | 27,170 | 28,782 | 28,782
AY3 19,210 | 21,242 | 23,572 | 24,652
AY4 18,465 | 20,398 | 21,365
AY5 10,426 | 11,584
AY6 14,323
AY7
AYS8
AY9
AY10
AY11
AY12

Copyright © 2025 ACTEX Learning

ACTEX Study Manual for GI101 1% Edition



207

BSA for changesin the RoSC

Step 1 Review and select disposal ratios by maturity age

Accident Y ear Ratio Closed Counts to Ultimate Counts excluding Large Claims
12 24 36 48 60 72
0.547
AY1 (12431 2271) 0.745| 0.843| 0.900| 0929 | 0.946
AY2 0579 | 0.763| 0.861| 0.903| 0.938| 0.968
AY3 0593| 0.759| 0.832| 0.878| 0.921| 0.961
AY4 0542 | 0.743| 0.837| 0.888| 0.927 | 0.963
AY5 0641 | 0.839| 0.890| 0909 | 0945| 0.974
AY6 0593 | 0.802| 0.879| 0914 | 0942| 0971
AY7 0578 | 0789 | 0.894| 0932| 0946 | 0.964
0.567
AY8 (812 1433) 0.819| 0894 | 0.921| 0.945
AY9 0572 | 0.820| 0.899| 0.922
AY10 0.555| 0.815| 0.913
AY1l 0574 | 0.834
AY12 0.583
Selected Disposal Ratio by Maturity Age (Latest observed value)
| 0583| 0834] 0913] 0922] 0.945| 0.964

Table continues:

Accident Y ear Ratio Closed Counts to Ultimate Counts excluding Large Claims
84 96 108 120 132 144
AY1 0971| 0986| 0995| 0998| 1.000| 1.000
AY?2 0983| 0994| 0999| 1.000| 1.000
AY3 0979 | 0991| 0.998| 0.999
0.982
AY4 (1299/1323) 0.995| 0.998
AY5 0.982 | 0.992
AY6 0.982
AY7
AY8
AY9
AY10
AY11
AY12
Selected Disposal Ratio by Maturity Age (Latest observed value)
| 0982| 0992 0.998| 0999 1.000| 1.000
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Step 2 Create atriangle of adjusted closed counts based on selected disposal ratios

: Adjusted Closed Counts excluding Large Claims

Accident Y ear 12] 24| 36| 48] 60| 72
1,325

AY1 (2,271 x 0.583) 1,894 | 2,074 | 2,094 | 2,146 | 2,188

AY?2 1,274 1,821 | 1,994 | 2,013 | 2,064 | 2,105

AY3 988 | 1,413 | 1547|1562 | 1,601 | 1,632

AY4 772 | 1,103 | 1,208 | 1,220 | 1,250 | 1,275

AY5 764 | 1,092 | 1,196 | 1,207 | 1,237 | 1,262

AY6 801 | 1,146 | 1,254 | 1,266 | 1,298 | 1,324

AY7 803 | 1,148 | 1,256 | 1,268 | 1,300 | 1,326
836

AYS8 (1,433 x 0.583) 1,195 1,308 | 1,321 | 1,34

AY9 885 1,265| 1,385 | 1,398

AY10 685 979 | 1,072

AY11l 650 929

AY12 662

Table continues:

. Adjusted Closed Counts excluding Large Claims
Accident Y ear 84| 96| 108| 120 132| 144
AY1 2,230 | 2,253 | 2,266 | 2,268 | 2,271 | 2,271
AY?2 2,145 | 2,166 | 2,179 | 2,181 | 2,184
AY3 1,664 | 1,680 | 1,690 | 1,692

1,299
AY4 (1323 % 0.982) 1,312 | 1,320
AY5 1,286 | 1,299
AY6 1,349
AY7
AYS8
AY9
AY10
AY11
AY12
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Step 2 Seek amathematical curve to approximate rel ationships between closed counts and paid claims

Step 2.1 Parameter “a’ Vaue

Accident Year Parameter "a" value

12-24 | 24-36 | 36-48 | 48-60 | 60-72 | 72-84
AY1 27.96 | 95.44 8.99 | 15497 | 192 | 27.67
AY2 32.03| 7.97 | 11957 7.86 | 23.27 | 58.97
AY3 101.77 | 39.78 | 14.61| 27.42 | 22.95| 30.47
AY4 100.65| 0.73| 37.35 0.13 | 67.88 | 96.15
AY5 73.00| 0.27 0.00 0.39 | 149 19.37
AY6 3296 | 0.45 0.17 0.05| 039| 1.93
AY7 21.92 | 98.97 0.03 0.00| 0.07
AYS8 4170 | 4.78 0.00 0.00
AY9 4264 | 2.69 0.00
AY10 75.66 | 17.63
AY11 56.55
Table continues:
Accident Y ear Parameter “a”’ value

84-96 | 96-108 | 108-120 | 120-132 | 132-144
AY1 14.84 | 183.74 2.09 0.00 0.00
AY2 12.61 0.01 0.00 | 28782.00
AY3 461 0.01 0.00
AY4 14.00 0.00
AY5 0.31
AY6
AY7
AYS8
AY9
AY10
AY11
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Cadlculation examples:

- Using excel formula, for AY1 at duration 12-24, the value of parameter “a’ is 27.96
(INDEX(LOGEST ({1,398,5762} ,{ 1,243,1,693}),2))

- Using excd formula, for AY8 at duration 12-24, the value of parameter “a’ is41.70
(INDEX(LOGEST({612,2,027} {812,1,174}),2))

Step 2.2 Parameter “b” Value

Accident Year Parameter “b” value

12-24 | 24-36 | 36-48 | 48-60 | 60-72 | 72-84
AY1 0.0032 | 0.0024 | 0.0037 | 0.0023 | 0.0044 | 0.0031
AY2 0.0030 | 0.0038 | 0.0024 | 0.0038 | 0.0032 | 0.0028
AY3 0.0029 | 0.0037 | 0.0044 | 0.0040 | 0.0041 | 0.0039
AY4 0.0031 | 0.0082 | 0.0046 | 0.0095 | 0.0043 | 0.0041
AY5 0.0030 | 0.0081 | 0.0176 | 0.0080 | 0.0069 | 0.0049
AY6 0.0037 | 0.0076 | 0.0084 | 0.0094 | 0.0078 | 0.0066
AY7 0.0044 | 0.0031 | 0.0098 | 0.0174 | 0.0092
AYS8 0.0033 | 0.0052 | 0.0117 | 0.0112
AY9 0.0032 | 0.0054 | 0.0137
AY10 0.0036 | 0.0051
AY11 0.0038

Table continues:

Accident Y ear Parameter “b” value
84-96 | 96-108 | 108-120 | 120-132 | 132-144
AY1 0.0034 | 0.0023 | 0.0043| 0.0078 | 0.0200
AY2 0.0035 | 0.0068 | 0.0194 | 0.0000
AY3 0.0050 | 0.0087 | 0.0227
AY4 0.0055 | 0.0156
AY5 0.0081
AY6
AY7
AYS8
AY9
AY10
AY11

Calculation examples:

- Using exce formula, for AY 1 at duration 12-24, the value of parameter “a” is 0.0032
(INDEX(LOGEST ({ 1398,5762} ,{ 1243,1693}),1) — 1)

- Using excd formula, for AY 8 at duration 12-24, the value of parameter “a” is 0.0033
(INDEX(LOGEST({612,2027} ,{812,1174}),1) — 1)

Step 3 Develop atriangle of adjusted paid claims
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Step 3.1 Mapping of selected parameter “a’ and “b”

: Mapping of parameter “a” and “b”
Accident Year 215, | 35 48 60 72
AY1 12-24 | 24-36 | 48-60 | 48-60 60-72 72-84
AY?2 12-24 | 24-36 | 48-60 | 48-60 60-72 60-72
AY3 12-24 | 36-48 | 48-60 | 60-72 60-72 72-84
AY4 12-24 | 24-36 | 48-60 | 48-60 60-72 72-84
AY5 12-24 | 12-24 | 48-60 | 48-60 60-72 60-72
AY6 12-24 | 24-36 | 36-48 | 48-60 60-72 60-72
AY7 12-24 | 24-36 | 36-48 | 36-48 48-60 60-72
AYS8 12-24 | 24-36 | 36-48 | 48-60 48-60
AY9 12-24 | 24-36 | 36-48 | 36-48
AY10 12-24 | 24-36 | 24-36
AY11 12-24 | 12-24
AY12 12-24

Table continues:

. Mapping of parameter “a’ and “b”
AcCidentYer g, o8 108  120| 132|144
AY1 84-96 | 96-108 | 108-120 | 120-132 | 120-132 | 132-144
AY?2 72-84 | 84-96 | 96-108 | 108-120 | 120-132
AY3 84-96 | 96-108 | 108-120 | 108-120
AY4 84-96 | 84-96 | 96-108
AY5 84-96 | 84-96
AY6 72-84
AY7
AY8
AY9
AY10
AY11
AY12

Step 3.2 Select parameter “a’ value.

. Selected "d" parameter
AcddentYear ——> 1 T 35| 48| 60| 72
AY1 27.96 | 95.44 | 154.97 | 154.97 | 1.92 | 27.67
AY?2 3203| 797| 7.86| 7.86| 2327|2327
AY3 10177 | 1461 | 27.42| 22.95| 22.95 | 30.47
AY4 10065| 073| 013| 013 |67.88]96.15
AY5 7300 | 7300| 039| 039 149| 149
AY6 3206| 045| 017| 005| 039 039
AY7 2102 | 9897 | 003| 003| 000| 007
AY8 4170 478 000| 000| 000
AY9 4264 269 000] 000
AY10 7566 | 17.63 | 17.63
AY11 56.55 | 56.55
AY12 56.55
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Table continues:

Accident Year Selected “a’ parameter
84 96| 108 | 120 | 132 | 144
AY1 14.84 | 183.74 | 2.09 | 0.00 | 0.00 | 0.00
AY2 58.97 | 12.61| 0.01| 0.00 | 0.00
AY3 461 0.01 | 0.00 | 0.00
AY4 14.00 | 14.00 | 0.00
AY5 0.31 0.31
AY6 1.93
AY7
AYS8
AY9
AY10
AY11
AY12

Step 3.3 Select parameter “b” value.

: Selected “b" parameter
Acddent Year ——> 2 T 35| 48] 60| 72
AY1 0.0032 | 0.0024 | 0.0023 | 0.0023 | 0.0044 | 0.0031
AY?2 0.0030 | 0.0038 | 0.0038 | 0.0038 | 0.0032 | 0.0032
AY3 0.0029 | 0.0044 | 0.0040 | 0.0041 | 0.0041 | 0.0039
AY4 0.0031 | 0.0082 | 0.0095 | 0.0095 | 0.0043 | 0.0041
AY5 0.0030 | 0.0030 | 0.0080 | 0.0080 | 0.0069 | 0.0069
AY6 0.0037 | 0.0076 | 0.0084 | 0.0094 | 0.0078 | 0.0078
AY7 0.0044 | 0.0031 | 0.0098 | 0.0098 | 0.0174 | 0.0092
AYS 0.0033 | 0.0052 | 0.0117 | 0.0112 | 0.0112
AY9 0.0032 | 0.0054 | 0.0137 | 0.0137
AY10 0.0036 | 0.0051 | 0.0051
AY11 0.0038 | 0.0038
AY12 0.0038
Table continues:

: Selected "b" parameter
Accident Y ear 84 9| 108| 120| 132 144
AY1 0.0034 | 0.0023 | 0.0043 | 0.0078 | 0.0078 | 0.0200
AY?2 0.0028 | 0.0035 | 0.0068 | 0.0194 | 0.0000
AY3 0.0050 | 0.0087 | 0.0227 | 0.0227
AY4 0.0055 | 0.0055 | 0.0156
AY5 0.0081 | 0.0081
AY6 0.0066
AY7
AYS
AY9
AY10
AY11
AY12
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Step 3.4 Adjusted paid claims

Accident Adjusted Paid Claims excluding Large Claims

Y ear 12 24 36 48 60 72
1,820

AY1 (27.96 x 90032 1329) 9,429 | 17,045 | 17,829 | 21,947 | 24,911

AY?2 1,436 | 8,417 | 14,243 | 15,303 | 18,276 | 20,867

AY3 1,848 | 7,122 | 12,461 | 13,225 | 15,499 | 17,609

AY4 1,142 | 6,120 | 12,022 | 13,416 | 15,225 | 16,927

AY5 727 11950 | 5682 | 6,227 | 7,845| 9,303

AY6 650 | 2,853 | 6,849 | 7,742 | 10,182 | 12,468

AY7 777 13280 | 5760 | 6,480 | 11,567 | 12,931

AY8 (4169 X 60,0033X68§6§ 2,297 | 5294 | 6,083 | 8,808

AY9 724 |1 2589 | 6,626 | 7,950

AY10 877 | 2,618 | 4,206

AY1l 661 | 1,903

AY12 693

Table continues:

Accident Adjusted Paid Claims excluding Large Claims

Y ear 84 96 108 120 132 144

AY1 28,642 | 30,200 | 31,933 | 34,108 | 34,824 | 51,650

AY2 23,387 | 25,321 | 28,200 | 41,075 | 28,782

AY3 20,198 | 23,112 | 36,263 | 37,807

AY4 18,878 | 20,289 | 25,025

AY5 10,889 | 12,090

AY6 14,752

AY7

AY8

AY9

AY10

AY11

AY12

Step 4 Projected ultimate claims using adjusted paid claims as input to the development method
BSA for both changes in the AoCE and RoSC
In this case, the steps for AOCE can be used. That is,

- Step 1 Create atriangle of average adjusted case estimates
- Step 2 Calculate an adjusted reported claim triangle
0 Open countstriangle should be replaced with the adjusted open counts (reported counts —
adjusted closed counts from case RoSC)
0 Original paid claimstriangle should be replaced with the adjusted paid claims from case RoSC)
- Step 3 Project ultimate claims using the adjusted reported claims asinput to the devel opment method
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PRACTICE QUESTIONS

1. Provide the reason as for why the unadjusted open counts cannot be used when the Berquist-Sherman
adjustment is used for AoCE and RoSC.

2. (2013-Fall Exam Q6) Y ou are projecting ultimate claims for Dunkum Auto Insurer for its third-party
automobile property damage coverage. Investigative testing and interviews with management have led you to
believe that a Berquist Sherman adjustment may be necessary.

Y ou are given the information in the following table about closed and ultimate counts:

Closed Counts at Maturity Ages in Months
. Selected
Ai‘;:%er”t 12 24 36 48 | Ultimate
Counts
2009 1,777 2,310 2,541 2,617 2,617
2010 1,884 2,449 2,514 2,800
2011 1,997 2,345 2,938
2012 1,860 3,081

@ Describe two situations where Berquist Sherman methods are most commonly implemented.

(b) Recommend disposal ratios for each maturity age.

(© Calculate the development triangle of adjusted closed counts using your recommended ratios from (b).
Y ou determine that the best relationship between closed counts and cumulative paid claims (in thousands) can
be described by an exponential curve of the formy = ag™, where y represents cumulative paid claims and x

represents closed counts. Y our analysis shows that the parameters for accident year 2009 from 24 to 36 months
area=2,345.11 and b = 0.00047.

(d) Calculate adjusted paid claims at December 31, 2011 for accident year 2009 using the information
above and the adjusted closed count triangle.

3. (2014-Spring Exam Q10) In conducting investigative anaysis for XY Z Insurer, you noted a significant
changein case reserve estimates. The following information is provided:

Accident Average Case Estimates
Year 12 24 36
2011 5,010 5,890 8,940
2012 5,260 8,450
2013 7,200

Accident Open Counts
Year 12 24 36
2011 210 175 70
2012 240 190
2013 250
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@

Accident Paid Claims
Year 12 24 36
2011 610,000 1,840,000 | 3,250,000
2012 530,000 1,640,000
2013 570,000

Assume the annual severity trend for XY Z Insurer is5%.
Use simple average age-to-age devel opment factors and the Bondy method for the tail factor.

Calculate the projected ultimate claims using the Berqui st-Sherman method for XY Z Insurer.

Your analysis of XYZ Insurer has shown that there has also been a change in settlement rates.

(b)

Explain how you create the reported claims triangle with the Berquist- Sherman adjustments for
changesin both case estimates and settlement rates.

4. (2014-Fall Exam Q7) KMR Insurance is investigating the potential reserving impact of changesin its
claims handling processes. You are given the following information:

@
(b)

(©

Accident Closed Counts Selected
Year 12 24 36 Ultimate Count
2011 120 240 288 300
2012 132 297 330
2013 160 320

Accident Paid Claims
Year 12 24 36
2011 13,440 27,984 36,242
2012 16,558 36,708
2013 22,479
Parameters for Two-Point Exponential Curve Fitting

Accident a b
Year 12&24 24836 12&24 24&36
2011 6,455 7,681 0.006112 | 0.005387
2012 8,758 0.004825

«  The selected relationship between paid claimsy, and closed counts x, isy = ag™
e Theselected tail factor isthe squareroot of the last development factor.
Assess whether there is any evidence of changed claims settlement rates.

Estimate total unpaid claims using a Berquist-Sherman adjustment to paid claims and simple age-to-
age development factors.

Explain whether you would expect this unpaid claims estimate to be higher or lower than that
calculated from the unadjusted paid claimstriangle.
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5. (2015-Spring Exam Q8) The triangle of average case estimates is a valuable investigative tool for
assessing whether or not there have been changesin the overall adequacy of case estimates during the

experience period.

@ Explain two reasons why an actuary must be careful in using this investigative tool to reach a

conclusion on the level of overall adequacy of case estimates.

Y ou are given the following:

Accident Reported Claims
Year 12 24 36
2012 73,800 98,400 104,600
2013 75,600 88,200
2014 66,000

Accident Paid Claims
Year 12 24 36
2012 49,200 61,500 92,300
2013 50,400 63,000
2014 52,800

Accident Open Counts
Year 12 24 36
2012 154 275 209
2013 168 300
2014 161

The annual severity trend is 3%.

(b) Calculate the triangle of average case estimates.

(© Explain why the triangle of average case estimates may indicate a changein case adequacy.

(d) Adjust the reported claims triangle using the Berquist-Sherman methodol ogy.

Y ou use the reported devel opment method to estimate ultimate claims.

(e Describe what adjustments may be appropriate to the tail factor.

® Explain why the IBNR based on the adjusted reported claimsislikely to be higher or lower than the

IBNR based on the unadjusted reported claims.
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6. (2015-Fall Exam Q7) As part of your investigationsinto IBNR reservesfor XYZ Insurer, you are
conducting diagnostic tests for changing levels of case reserve adequacy. Y ou aregiven the following
information:

Accident Reported Claims (000)
Year 12 24 36
2012 3,850 4,950 5,533
2013 6,326 8,056
2014 5,045

Accident Paid Claims (000)
Year 12 24 36
2012 2,200 3,850 4,675
2013 2,472 6,326
2014 2,461

Accident Open Counts
Year 12 24 36
2012 900 300 150
2013 990 330
2014 960

e Theannual severity trend is0%.
e Thereisno development after 36 months.
e Therewasalarge accident year 2013 claim of 2,000,000 reported in 2013 and paid in 2014.

@ Calculate the average case estimate triangle, adjusted to eliminate the large accident year 2013 claim.

(b) Explain why the adjusted average case estimate triangle indicates decreasing, increasing or stable
case reserve adequacy.

(© Calculate the indicated IBNR using the reported devel opment method, with a Berquist-Sherman
adjustment.

7. (2016-Fall Exam Q11) You are estimating ultimate claims for ABC Insurance. Y ou are provided with the
following information:

Accident Closed Counts Selected
Year 12 24 36 Ultimate Counts
2013 80 100 180 200
2014 84 108 240
2015 101 337

The expected annual severity trend for ABC Insurance is 5%.

The claims department manager advises you that increased business volume isleading to delays in claims
processing.
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@ Calculate the disposal ratiotriangle.

(b) Explain how this disposal ratio triangle does or does not provide evidence of delaysin claims
processing.

Y ou have decided to use a Berquist-Sherman adjustment to allow for changing settlement rates. Analysis
indicates that the average claim paid varies only by accident year trend.
The selected average claim cost for accident year 2015 was 110.

(© Calculate the adjusted paid claimstriangle.

(d) Explain whether or not a Berquist-Sherman adjustment would be appropriate for anew line of
business.

8. (2017-Spring Exam Q12) Y ou are conducting diagnostic tests for changing levels of case reserve adequacy.
As part of your investigations into IBNR reserves, you are given the following information:

Accident Reported Claims
Year 12 24 36
2014 51,800 72,300 102,500
2015 55,700 98,800
2016 88,300

Accident Paid Claims
Year 12 24 36
2014 31,800 52,000 82,500
2015 34,000 55,700
2016 36,400

Accident Reported Count
Year 12 24 36
2014 800 1,030 1,250
2015 830 1,070
2016 850

Accident Closed Counts
Year 12 24 36
2014 600 840 1,150
2015 620 880
2016 640

e Theannual severity trend is4%.
e Thereisno development after 36 months.

@ Calculate the average case estimatetriangle.

(b) Explain why the trianglein part (a) indicates reducing, increasing or stable case reserve adequacy.
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(© Calculate ultimate claims for all accident years using the reported development method, with a

Berquist-Sherman adjustment.

9. (2017-Fall Exam Q8) Y ou are estimating IBNR reserves for Big Hat I nsurance Company. Y ou are given the
following information:

Accident Cumulative Reported Claims
Year 12 24 36
2014 63,000 84,000 110,300
2015 87,800 108,000
2016 85,200

Accident Cumulative Paid Claims
Year 12 24 36
2014 31,500 52,500 94,500
2015 33,800 74,300
2016 36,500

Accident Outstanding Counts
Year 12 24 36
2014 190 170 100
2015 200 180
2016 210

Accident Average Case Estimate
Year 12 24 36
2014 166 185 158
2015 270 187
2016 232

The expected annual severity trend is 6%.

Ultimate claim estimates are based on the reported development method with simple all-year average
devel opment factors.

Discussions with the claims manager provide the following information:

There was an unexpected class action suit in calendar year 2015.
All claims from the class action suit were settled and paid in calendar year 2016.

The settlement amounts were fully reserved for as of December 31, 2015 by a50% increasein al case
reserves from accident years 2014 and 2015.

The suit and settlement are not expected to change any future claims development patterns.

Despite this, the claims manager suspects that claims staff have become more conservative in setting
reserves because of the high claims ratios in the 2015 financial year.
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@
(b)

(©

(d)

(2 points) Recalculate the average case estimate triangle, eliminating the effects of the settlement.

(0.5 points) Explain whether the recal culated average case estimatetriangle provides any
evidence for or against the claims manager’ s suspicion.

Y ou have decided to use a Berquist Sherman adjustment to allow for changing case estimate
adequacy.

(2 points) Calculate the adjusted reported claimstriangle, excluding the effects of the settlement.
Y ou have decided to use a’5% tail factor for reported development beyond 36 months.

(1.5 points) Calculate the indicated IBNR for accident years 2014 through 2016 using the reported
development method and the adjusted reported claims triangle from part ().
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ANSWERS TO PRACTICE QUESTIONS

1. Thereason isthat as part of the adjustment for RoSC, the closed counts are adjusted. Therefore, the unadjusted
open counts should be replaced by the adjusted open counts (Unadjusted reported counts — adjusted closed

counts)

2. (2013-Fall Exam Q6)

@ Two situations where Berquist-Sherman methods are most commonly used are:

(0}

(0]

When there has been a significant change in the adequacy of case estimates in the most recent
periods; and

When there has been a significant change in the rate of settlement of claimsin the most recent
periods.

(b) The best recommended disposal ratios under the Berqui st-Sherman method are the disposal ratios of
closed counts at the current point in time to the selected ultimate counts. The following table shows
calculation of ratios across the data set, with the bottom row indicating the recommended sel ected
disposal ratios.

Accident | Ratio Closed Counts to Selected Ultimate
Year 12 24 36 48
2009 0.68 0.88 0.97 1.00
2010 0.67 0.87 0.90
2011 0.68 0.80
2012 0.60

Selected 0.60 0.80 0.90 1.00

(©) Adjusted closed counts are determined by using the above selected disposal ratios and applying them to
ultimate claims. This leads to the following development triangle of adjusted closed counts.

Accident Adjusted Closed Counts
Year 12 24 36 48
2009 1,570 2,094 2,355 2,617
2010 1,680 2,240 2,514
2011 1,763 2,345
2012 1,860

For example, the adjusted closed counts for Accident Y ear 2011 at month 12 would be 2,938 of
ultimate counts, multiplied by the 0.60 disposdl ratio to arrive at 1,763 of adjusted closed counts.

(d) Adjusted paid claims are determined as a function of the entry in the adjusted closed count table for
Accident Year 2009 at 36 months, which is 2,355.

234511 e0.00047><2,355

=7,094
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3. (2014-Spring Exam Q10)

€) Step 1: Calculate adjusted average case estimates

Accident Year 12 24 36
2011 6,531 8,048 8,940
2012 6,857 8,450
2013 7,200

(i.e. 7,200+1.05 = 6,857)

Step 2: Calculate adjusted reported claims

Accident Year 12 24 36
2011 1,981,510 | 3,248,400 | 3,875,800
2012 2,175,680 | 3,245,500
2013 2,370,000

(i.e. 2,175,680 = 6,857%240 + 530,000)

Step 3: Calculate development factors
Accident Year | 12-24 | 24-36 | Tail
2011 1.639 | 1.193
2012 1.492

1.566 | 1.193 | 1.193
Average CDF | 1 492 | 1.423 | 1.193
(i.e. 1.639 = 3,248,400+1,981,510. Bondy method: tail factor = last devel opment factor.)

Step 4: Caculate projected ultimate claims

Accident | Reported Projected Ultimate
Year Claims CDF Claims
2011 3,875,800 1.193 4,623,829
2012 3,245,500 1.423 4,618,347
2013 2,370,000 2.229 5,282,730
Total 14,524,906

(b) First, determine adjusted open counts:
= (Original reported counts) — (Closed counts adjusted as part of the adjustment for
settlement rates)

Second, adjusted reported claims:
= (Adjusted Open Counts) x (Adjusted Average Case Estimates) + (Adjusted Paid Claims)
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4. (2014-Fall Exam Q7)

@

(b)

Calculate disposal ratios (closed count / ultimate):

Accident Year | 12 24 36
2011 40.0% | 80.0% | 96.0%
2012 40.0% | 90.0%

2013 50.0%

Increase in the latest diagonal indicates a change in the claims settlement rates.

Step 1: Select disposal ratios
12 24 36
Selected Disposal | 50.0% | 90.0% | 96.0%

Note - last diagonal of table from (a)

Step 2: Cdculate adjusted closed counts

Accident Year | 12 | 24 | 36
2011 150 | 270 | 288
2012 165 | 297

2013 160

Note: selected disposal ratios x Selected Ultimate Counts e.g. 165 = 50% x
330

Step 3: Cdculate adjusted paid claims
Adjusted Paid Claims

Accident Y ear 12 24 36
2011 16,146 | 32,892 | 36,242
2012 19,416 | 36,708

2013 22,479

Last diagona = Actual Paid Claims
Other three figures by substitution iny aebx where x is adjusted closed count.

e.g. 19,416 = 8,758 x ¢ (0-004825 x 165)

Step 4: Calculate development factors using Adjusted Paid Claims Accident
Year | 12-24 24-36 36-Ult
2011| 2.037 1.102
2012 | 1.891
2013

Average 1964 1.102 1.050

to-Ult 2273 1157 1.050

e.g. 2.037 = 32,892/ 16,146

Tail factor = square root of last tail factor (1.102)0'5=1.050
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©

Step 5: Cdculate projected ultimate claims & unpaid claims.

Accident Factor to | Projected Unpaid
Y ear Paid | Ultimate| Ult. Claims | Claims
2011 36,242 | 1.050 38,054 1,812
2012 36,708 | 1.157 42,471 5,763
2013 22479 | 2273 51,095 28,616
Total 95,429 131,620 36,191

eg.

Projected Ultimate Claims. 42,471 = 36,708 x 1.157
Unpaid Claims. 5,763 = 42,471 — 36,708

Unpaid claims using adjusted paid claims should be lower, since speed up in claim settlement has
not been taken into consideration. Berquist-Sherman does take this into consideration, therefore
lower future development is expected.

5. (2015-Spring Exam Q8)

@

(b)

©

Two Reasons:

1. What might appear to be changes in the average case estimates may simply be due to the presence
or absence of large claims.

2. Any changesthat affect counts, reported or closed, would influence the denominator of this

averagevalue.
Calculation:

Accident Case Reserves = Reported  — Paid
Y ear 12 24 36
2012 24,600 36,900 12,300
2013 25,200 25,200
2014 13,200

Accident Average Case = Case / Open Counts
Y ear 12 24 36
2012 159.7 134.2 58.9
2013 150.0 84.0
2014 82.0

Changes down each column (accident year to accident year) should be explained by the trend rate
only, soif it isdifferent than trend, possible changes in case reserve adequacy are indicated.
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(d) Adjusted Average Case Reserves = Average Case (latest diagonal), divided by trend

Accident Adjusted Average Case Reserves
Year 12 24 36
2012 77.3 81.6 58.9
2013 79.6 84.0
2014 82.0

eg.82.0/1.03=79.6

Adjusted Case Reserves = (Adjusted Average Case) x (Open Counts)

Accident Adjusted Case Reserves
Y ear 12 24 36
2012 11,901 22,427 12,300
2013 13,373 25,200
2014 13,200

Adjusted Reported Claims = (Adjusted Case Reserves) + (Paid Claims)

Accident Adjusted Reported Claims
Y ear 12 24 36
2012 61,101 83,927 104,600
2013 63,773 88,200
2014 66,000
) If case reserve adequacy isfaling, the possibility of anincreased tail factor exists. But if the line of

business is short-tailed, it may be fully developed after three years. Consider other available information.

) Unadjusted claims are likely to understate the ultimate claims estimate (higher reported claims will
result in lower development factors and therefore lower IBNR). The Berquist-Sherman adjustment will
produce a higher ultimate claims estimate, and therefore higher IBNR.

6. (2015-Fall Exam Q7)

@ Calculation:

1. Determine the adjusted reported claims triangle, by reducing the accident year 2013 reported

claimsfor thelargeclaim:

Adjusted Reported Claims
Accident Y ear 12 24 36
2012 3,850 4950 | 5,533
2013 4,326 6,056
2014 5,045
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2. Adjust the paid claims for the large accident year 2013 claim paid in calendar year 2014 (i.e., 24

months devel opment):
Adjusted Paid Claims
Accident Y ear 12 24 36
2012 2,200 3,850 | 4,675
2013 2,472 4,326
2014 2,461

3. Adjust the open counts for the large claim open count removed in accident year 2013 12
months devel opment (note: the claim was closed in 2014 and therefore no adjustment to open
countsis required at 24 months devel opment):

Adjusted Open Counts

Accident Year 12 24 36
2012 900 300 150
2013 989 330

2014 960

4. Caculate the adjusted average case estimatetriangle:
Adjusted reported claims - Adjusted paid claims

Average case estimate =

Adjusted open counts
Average Case Estimates
Accident Year 12 24 36
2012 1.833 | 3.667 | 5720
2013 1.875 | 5242
2014 2.692

(b) The average case estimates are increasing in the last calendar year (i.e., the latest diagonal). This
suggests an increase in case reserve adequacy.

(© Calculation:

1. Adjusted average case triangle (use latest diagonal from part (&) adjusted back with 0% trend).

Adjusted Case Estimates

Accident Y ear 12 24 36
2012 2.692 5.242 5.720
2013 2.692 5.242
2014 2.692
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2. Adjusted reported claimstriangle:
= (Adjusted Case Estimates) x (Adjusted Open Counts) + Adjusted Paid Claims

Adjusted Reported Claims
Accident Year 12 24 36
2012 4,623 5423 | 5,533
2013 5,134 6,056
2014 5,045

3. Determine development factors using the reported devel opment method:

. Age-to-Age Development Factors
Accident Y ear 13—24 24-36IO 36-Ult
2012 1.173 1.020
2013 1.180
Avg 1.176 1.020 1.000
4. Calculate IBNR:
Accident (1) 2 3 (4 =03) -
year Adjusted Reported IAge-to-Ultimate Devel opment Ultimate (1)
Claims Factors Claims IBNR

2012 5,533 1.000 5,533 0

2013 6,056 1.020 6,179 123

2014 5,045 1.020x1.176 6,055 1,010

Tota 16,634 17,767 1,133

7. (2016-Fall Exam Q11)

@ Disposal ratios = closed counts/ selected ultimate counts

Accident
Y ear 12 24 36

2013 40% 50% 90%
2014 35% 45%
2015 30%

(b) There is a decrease down each column that confirms evidence of delaysin claims processing.
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(©

(d)

Calculation
Accident Y ear 12 24 36
Selected disposal ratios: 30% 45% 90%
Adjusted closed counts = (disposa ratio)(selected ultimate counts)
2013 60 90 180
2014 72 108
2015 101
Severity trend: 5%
Average claim cost (e.g., 104.76 = 110/ 1.05)
2013 99.77 99.77 90.77
2014 104.76 104.76
2015 110.00
Adjusted Paid Claims = (Adjusted closed counts)(Average claim cost)
2013 5,986 8,979 17,959
2014 7,543 11,314
2015 11,110

It would not be appropriate as Berquist-Sherman adjustments depend on a significant volume of

credible experience.

8. (2017-Spring Exam Q12)
Case Reserves = Reported — Paid

@

()

Accident Y ear 12 24 36
2014 20,000 20,300 20,000
2015 21,700 43,100
2016 51,900

Open Counts = Reported Counts — Closed Count
Accident Year 12 24 36
2014 200 190 100
2015 210 190
2016 210

Average Case Estimate = Case Reserves/ Open Counts
Accident Y ear| 12 24 36
2014 100.00 106.84 200.00
2015 103.33 226.84
2016 247.14

Thelast diagonal is higher, suggesting increasing case reserve adequacy.
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(©)

Adjusted Average Case

Accident Year 12 24 36
2014 228.49 218.12 200.00
2015 237.63 226.84
2016 247.14
The most recent diagonal, trended backwards at 4%; e.g., 247.14/1.04 =
237.6
Adjusted case estimate = open counts x adjusted average case
Accident Y ear 12 24 36
2014 45,698 41,443 20,000
2015 49,902 43,100
2016 51,899
Adjusted reported claims = paid claims + adjusted case estimate
Y ear 12 24 36
2014 77,498 93,443 102,500
2015 83,902 98,800
2016 88,299
: Development Factors
Accident Y ear 1924 2436
2014 1.206 1.097
2015 1.178
Average: 1.192 1.097

Ultimate Claims;

2014 = 102,500 (no devel opment after 36 months)
2015 = 98,800%1.097 = 108,384
2016 = 88,299x1.192x1.097 = 115,46

9. (2017-Fall Exam Q8)

@

Recal culate the average case estimate triangle, eliminating the effects of the settlement.

Calculate case estimates affected by the class action settlement:

Outstanding accident year (AY) 2014 @ 24 months = Reported AY 2014 @ 24 months — Paid
AY 2014 @ 24 months = 84,000 — 52,500 = 31,500 Outstanding AY 2015 @ 12 months =
Reported AY 2015 @ 12 months—Paid AY 2015 @ 12 months = 87,800 — 33,800 = 54,000

Calculate the class action settlement:
Settlement AY 2014 @ 24 months = 31,500 x 50% / 150% = 10,500
Settlement AY 2015 @ 12 months = 54,000 x 50% / 150% = 18,000

Recal cul ate case estimates:

Outstanding AY 2014 @ 24 months = 31,500 — 10,500 = 21,000
Outstanding AY 2015 @ 12 months = 54,000 — 18,000 = 36,000
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Recal culate the average outstanding claim: AY 2014 @ 24
months = 21,000/ 170 = 124
AY 2015 @ 12 months = 36,000 / 200 = 180

Accident Revised Average Case Estimate
Year 12 24 36
2014 166 124 158
2015 180 187
2016 232

(b) Explain whether the recalculated average case estimate triangle providesany evidence for or
against the claims manager’ s suspicion.

The average case estimates are increasing in the last calendar year (diagonal) at arate much
greater than severity trend. This suggests a possible increase in case reserve adequacy.

(© Calculate the adjusted reported claims triangle, excluding the effects of the settlement.

Adjusted Average Case = Selected Last Diagonal from part (a), trended to each AY at 6%:

AY 12 24 36
2014 207 176 158
2015 219 187
2016 232

eg., 219 =232/1.06

Adjusted Case = Adjusted Average Case Estimate x Outstanding Counts:
AY 12 24 36
2014 39,330 29,920 15,800
2015 43,800 33,660
2016 48,720
e.g., 43,800 = 219 x 200

Adjustment to Paid for Settlement

AY 12 24 36
2014 (10,500)
2015 (18,000)

2016

Adjusted Reported, excluding Settlement = Adjusted Case + Paid + Adjustment to Paid for
Settlement

AY 12 24 36
2014 70,830 82,420 99,800
2015 77,600 89,960
2016 85,220

e.g., 89,960 = 33,660 + 74,300 — 18,000
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(d) Cadculate the indicated IBNR for accident years 2014 through 2016 using the reported
development method and the adjusted reported claims triangle from part ().

Development Factors

36to
AY 12to24 24t036 Ultimate
2014 1.164 1.211
2015 1.159
2016

Average  1.162 1.211 1.050
Factor to Ultimate  1.478 1.272 1.050

eg.,
1.164 = 82,420/ 70,830
1.211 =99,800/ 82,420
1.159 = 89,960/ 77,600

D 2 A=0R) @A=03)-?
Factor to Reported Ultimate
AY Ultimate Claims Claims IBNR
2014 1.050 99,800 104,790 4,990
2015 1.272 89,960 114,429 24,469
2016 1.478 85,220 125,955 40,735
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Practice Exam
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1. (7 points) Y our supervisor, Adam, asks you to convert the individual claimsto claim triangle with the
following transactions:

Transaction ID | Transaction Date | Claim ID | Accident Date | Payment
1 Jan 13,CY1 1 Jan2,CY1 50

2 Jul 13, CY1 1 Jan 2, CY1 25

3 Dec 12, CY1 2 Dec12,CY1 | 150

4 Mar 11, CY2 3 Feb 1, CY2 90

5 Oct 13, CY2 1 Jan 2, CY1 100

6 Feb 06, CY3 1 Jan2,CY1 100

7 Jun 22, CY3 3 Feb 1, CY2 200

8 Aug 06, CY3 4 Aprl, CY3 15

9 Mar 04.CY4 1 Jan2,CY1 25

a) (2 points) Summarize the payments into accident year (row) by calendar year (column) matrix.

b) (1 point) Summarize the paymentsinto incremental paid claimstriangle.

¢) (1 point) Summarize the payments into cumulative paid claimstriangle.

d) (1 point) Determine the paymentsfor each calendar year

You are aso given the following policy data:

Claim | Accident Date | Policy | Effective date | Expiration date | Premium
1|/Jan2,CY1 101 | Jan01,CY1 | Dec31,CY1 1,000
2| Dec12,CY1 102 | Mar 01, CY1 | Feb 28, CY2 1,000
3| Feb1,CY2 103 [ Jan 01, CY2 | Jun30,CY2 500
4| Aprl,CY3 104 | Jan 01, CY2 | Dec 31, CY3 1,500

€) (2 points) Determine the premium written and earned in each calendar year.
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15. (4 points) Three months after the claim projection exercise, your supervisor, Irena, asks you to monitor the

claim development situation. You are given the following data:

Report Selected Ultimate | Reported Claimsat | Reported Claims at Eé%icéeld % Rel\?l‘;rrtzi a
Y ear Claims Dec 31, CY4 Mar 31, CY5 cys cY9

RY1 12,920 12,920 12,920 100.0% 100.0%
RY2 14,580 14,575 14,575 99.5% 99.6%
RY3 14,850 14,815 14,815 97.7% 98.2%
RY4 14,095 14,035 14,055 94.6% 95.4%

a) (2 points) Caculate the difference between actual and expected claims

b) (1 point) List two options of interpolation of development patterns

c) (1 point) List two areas that are specific to rate setting when conducting monitoring activities.
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Answers to Practice Exam
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1.9

First, summarize the datain tabular format for each accident year.

Accident Year 1

Incremental Paid Claims
ClamID | CY1 CY2 | CY3 | CY4
1 75(T1,T2)| 100 | 100 25
2 150 (T2) 0 0 0
Totd 225 (75+150) | 100 | 100 25
Note: T - Transaction
Accident Year 2
Incremental Paid Claims
ClamID | CY1l | CY2 CY3 | CY4
3 0]90(T4) | 200 0
Totd 0 90 | 200 0
Accident Year 3
Incremental Paid Claims
ClamID | CY1l | CY2 | CY3 | CY4
4 0 0 15 0
Totd 0 0 15 0

Then, aggregate the datainto AY by CY style:

Incremental Paid Claims
Accident Y ear Calendar Year
CY1|CY2 | CY3|CY4
AY1 225 | 100 | 100 25
AY?2 0 90 | 200 0
AY3 0 0 15 0
AY4 0 0 0 0

Copyright © 2025 ACTEX Learning

ACTEX Study Manual for GI101 1% Edition



©ACTEX Learning

Who We Are

A Benefit Corporation Experienced at Teaching Actuaries!

EXPERIENCED

More than 50 years experience helping
students prepare and pass actuarial exams!
We are an elearning technology and
education company leveraging experts in
the field to constantly update our learning
content in a format that works for you.

ACTEX Learning is a leading US based
provider of study materials for actuarial
exams. Our authors and content
contributors are renowned academics and
Actuaries that are proud to have their names
on the cover of our manuals and textbooks!

Mrssion Foousep

We are a Benefit Corporation focusing on
the mission of accessible high quality
actuarial education. We're dedicated to
empowering actuarial students by offering
test prep materials that are not just effective
and efficient but also tailored to suit every
type of student.

Become an ACTEX Champion

Join our Global ACTEX Champion Program and bring the benefits to

your Actuarial Club. To learn more about the program, scan the QR code
on the right. If you have any questions or would like to speak to a
Champion Coordinator, please do not hesitate to reach out to us at

champions@actexlearning.com.




© ACTEX Learning

ACTEX Has the Solutions to Help You with Exam Prep

Our study guides offer the most recommended actuarial prep program. Search our interactive

‘EE\ manuals for different topics and toggle easily between concepts and study materials.

Available for P, FM, FAM, ALTAM, ASTAM, PA. ATPA, MAS-I, MAS-II, CAS 5, CAS 6 US & CAN,
Study Guide CAS 7, CAS 8, CAS 9

Want to know you're prepared for your exam? Practice efficiently with our robust database of
questions and solutions and predict your success through GOAL's innovative scoring system.
GOAL also features dedicated instructor support so you can get help where you need it and pass
the exam with confidence!

Available for P, FM, FAM, ALTAM, ASTAM, MAS-1, MAS-II, CAS 5, CAS 6 US & CAN

Master key topics and formulas with our flashcards, which allow you to filter by topic. To help
you direct your focus, each card is rated to indicate its importance on the exam.

Available for P, FM, FAM, ALTAM, ASTAM, PA. ATPA, MAS-1, MAS-II, CAS 5, CAS 6 US & CAN,
CAS 7, CAS 8, CAS 9

Studies have shown video learning can lead to better retention. We offer hours of video
instruction to aid you in your studies. They're a great way to deepen your learning on
challenging topics and gain a variety of perspectives from our expert instructors.

Available for P, FM, FAM, ALTAM, ASTAM, PA. ATPA, MAS-1, MAS-II, CAS 5, CAS 6 US & CAN,
CAS 7, CAS 8, CAS 9

ACTEX offers convenient online courses approved for CAS VEE credits. All courses are available
on-demand. Students complete the courses at their own pace and take the final exams on the
date of their choosing.

VEE Courses Available for Accounting & Finance, Mathematical Statistics, and Economics

Study Materials are Available for the Following:

SOA: P, FM, FAM, ALTAM, ASTAM, SRM, PA, ATPA, CFE, GI, GH, ILA, RET
CAS: MAS-I, MAS-II, CAS 5, CAS 6C, CAS 6US, CAS 7, CAS 8, CAS 9




© ACTEX Learning

Graded
Mock Exams

Bootcamp

Online
Courses

f(x)

Formula
Sheets

Textbooks

The ACTEX Graded Mock Exam is a great way to predict your exam outcome! Before you take
the official exam - take the new ACTEX Graded Mock Exam and get feedback from an expert.
The ACTEX Graded Mock Exam has all the typical elements your SOA exam will have. This can
help you evaluate your progress. The questions and format are set up just like the SOA exam.

Available for ALTAM, ASTAM, PA

ACTEX Bootcamps provide a more individualized approach, allow you to ask questions in real
time, and boost your last-minute learning. You'll review the harder topics on the exam, as well
as common errors and exam strategy. All classes are recorded for future on-demand viewing.

Available for P, FM, FAM, SRM

Alongside our P & FM study guide, this course is comparable to a one-semester college class.
This course offers SOA Exam practice problems, video solutions, timed practice tests, sample
questions, and more. You'll also have 1:1 email support from an instructor for 180 days after
purchase.

The Advanced topics in Predictive Analytics video course is designed to help you more easily
climb the steep ATPA learning curve. This module-focused video course for Topic 3 in the
syllabus, includes videos, end of module assessments and lecture slides. This video course is a
deep dive into the three modules. Access to an instructor during the duration of the course as
well as participation in a discussion forum.

Available for P, FM, and ATPA

This at-a-glance tool helps you memorize and recall key formulas and information. It covers
important formulas needed to prepare your exam. Also, it's an easy-to-print format you can
study with, no matter where you are.

Available for P, FM, FAM, ALTAM, ASTAM, PA. ATPA, MAS-1, MAS-II, CAS 5

Looking for Extra Preparation?

Explore our range of textbooks designed to support your studies. From recommended to
required readings, ACTEX offers exceptional materials to help you succeed.




©ACTEX Learning

Use SOAL to Practice What You've Learned
- Over 22,000 exam-style problems with detailed solutions
- 3 learning modes (Practice, Quiz, Simulated Exams) 6

- 3 levels of difficulty (Core, Advanced and Mastery)

- You control your topics and sub-topics »
- Dedicated instructor support

GOAL is currently available for the following SOA & CAS Exams:

Exam FAM

2,300+ Questions

Exam P Exam FM Exam FAM-L Exam FAM-S
1,050+ Questions 1,500+ Questions 1,300+ Questions 900+ Questions

Exam ALTAM Exam ASTAM Exam SRM Exam MAS-I
1,400+ Questions 1,300+ Questions 1,150+ Questions 1,050+ Questions
Exam MAS-II Exam CAS 5C Exam CAS 6US Exam CAS 6CA
850+ Questions 500+ Questions 550+ Questions 650+ Questions

Use GOAL Score to Gauge Your Exam Readiness

Your GOAL Score Target GOAL Score
° 63 70
w

Measure how prepared you are to pass your exam with a tool that suits any study approach. A GOAL
Score of 70 or above indicates readiness.

4

Your score is broken into categories, allowing you to study efficiently by concentrating on problem
areas. GOAL Score quantifies your exam readiness by measuring both your performance

and the consistency of your performance. Your GOAL Score also analyzes your
strengths and weaknesses by category, topic, and level of difficulty.

Scan to Learn More



@ ACTEX Learning

SOAL Improves Your Studies

How you can prepare for your exam confidently with GOAL custom
Practice Sessions, Quizzes, & Simulated Exams:

ﬁ Actuarial University IJ_l
4 N\
QUESTION 19 OF 704 Vs E qPrev  Nextp X :l— QUlely access the
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learning.

An airport purchases an insurance policy to offset costs associated with excessive amounts of snowfall. The insurer pays the airport 300 for

every full ten inches of snow in excess of 40 inches, up to a policy maximum of 700.

( )

The following table shows the probability function for the random variable X of annual (winter season) snowfall, in inches, at the airport.

Flag problems for
review, record
notes, and get

Caleulate the standard deviation of the amount paid under the policy. instructor su pport.

b o
/ . . . \
134 235 " > BE 352 View difficulty

.

Inches [0,20) |[20,30) |[30,40) [[40,50) | [50,60) | [60,70) | [70.80) | [80,90) | [90,inf)

Probability |0.06 0.18 0.26 0.22 0.14 0.06 0.04 0.04 0.00

level.
Help Me Start A ]
Find the probabilities for the four possible payment amounts: 0, 300, 600, and 700. ( )
i -1 rlelplul strategies
to get you started.
With the amount of snowfall as X and the amount paid under the policy as ¥", we have
& J
¥ | frly) =PEF =y)
Q P(Y =0)=P(0< X <50) =072 Ve N\
300 | P(Y =300) = P(50 < X < 60) =0.14 ” I . . h
600 | P(Y = 600) = P(60 < X < 70) = 0,06 Full solutions wit
700 P(Y =700) = P(Y > 70) = 0.08 deta | Ied
The standard deviation of ¥ is 4/ B (¥'2) — [B(Y)]¥. eXp|a nathl‘lS 'tO
E(Y) = 0.14 x 300+ 0.06 x 800 -+ 0.08 » 700 = 134 dee pen you r
E (Y*) =014 300° + 0.06 » 600% + 0,08 % 700* = 73400 u ndersta nd i ng.
E(Y?) — [B(Y)? = v 73400 — 1347 = 235.485 \. J/
Common Questions & Errors ~ ] ' N\
, o . , Commonly
Students shouldn't overthink the problem with fractional payments of 300. Also, account for probabilities in which payment cap of 7001is
reached. encountered
errors.
In these problems, we must distinguish between the REALT RV (how much snow falls) and the PAYMENT RV (when does the insurer pay)?.
The problem states "The insurer pays the airport 300 for every full ten inches of snow in excess of 40 inches, up to a policy maximum of 700
." So the insurer will not start paying UNTIL AFTER 10 full inches in excess of 40 inches of snow is reached (say at B0+ or 51). In other ( )
words, the insurer will pay nothing if X<50. R
ate a problem or
give feedback.
& J
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