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Executive Summary 

 
Watson Wyatt Insurance Financial Services, Inc. (WWIFS) has analyzed loss experience for the Missouri 

Department of Transportation (“MoDOT”) as of December 31, 2007 using data sent to us on January 28, 

2008 as compiled by the MoDOT and other information as documented in the following report.  We have 

estimated the required reserve for the year ending December 31, 2007, as well as the indicated funding at 

December 31, 2007 for losses incurred in 2008.  Throughout our work, we have relied on the data and 

other information provided to us without independent verification. 

 

In order to facilitate use of the estimates, we have developed a range of lower and higher projections in 

addition to the best estimate projection. 

 

Best Estimate and Range of Undiscounted Required Reserves as of December 31, 2007 

Program Lower Range 
$000’s 

Best Estimate 
$000’s 

Upper Range 
$000’s 

Highway & Transportation WC 15,717 16,544 17,371 
State Highway Patrol WC 8,127 8,554 8,982 
Fleet Vehicle Liability 1,923 2,024 2,125 
General Liability 32,031 33,716 35,402 
Total 57,797 60,839 63,881 
 

Best Estimate and Range of Discounted Required Reserves as of December 31, 2007 
(Discounted at a rate of 4.5%) 

Program Lower Range 
$000’s 

Best Estimate 
$000’s 

Upper Range 
$000’s 

Highway & Transportation WC 13,382 14,087 14,791 
State Highway Patrol WC 6,680 7,032 7,384 
Fleet Vehicle Liability 1,805 1,900 1,995 
General Liability 28,457 29,955 31,453 
Total 50,325 52,973 55,622 
 

The range, with respect to estimates of undiscounted unpaid loss amounts as of December 31, 2007, 

derived in this report is between $58 million and $64 million.  The range, with respect to estimates of 

unpaid loss amounts discounted at 4.5% as of December 31, 2007, derived in this report is between $50 

million and $56 million.  We note that, compared to the balance in the trust fund at year-end 2007, we 

estimate a $15.8 million redundancy on a best estimate basis.  This amount may be applied to our 



 
 

  
 

2

estimate of required funding for claims occurring in 2008 of $16.8 million (discounted at 4.5%).  The net 

requirement of $1.0 million may be funded by payments of $0.268 million per quarter. 

 
This funding breaks down as follows: 
 

Program Quarterly 
Contribution 

Highway & Transportation WC $608,891 
State Highway Patrol WC $161,605 
Fleet Vehicle Liability $56,283 
General Liability -$558,366 
Total $268,413 

 

We again note that this our best estimate of the 2008 funding requirement.  We believe a range of up to 

$400,000 ($1.6 million annually) would be appropriate.  The ranges are based on projections using 

different but reasonable judgments.   

 

The discount rate used of 4.5% is the same as that used in our previous report and is consistent with 

current expected earnings by MoDOT on funds held for these liabilities.  Should the actual earnings rate 

increase or decrease, the discounted liability figures cited above will have a corresponding change. 

 

Finally, we also note that the redundancy of $15.8 million is an increase over last year’s redundancy of 

$6.0 million.  This increase is primarily due to the favorable development of calendar year incurred losses 

in 2007, primarily in General liability. 

 

We note that this is our best estimate of loss reserves based on the loss experience of MoDOT through 

year end, 2007.  The ultimate costs of these losses depend on many factors that cannot be known with 

certainty at this time.  In addition, it is possible that the apparent beneficial effects of tort reform that has 

led to a decrease in funding requirements over the last two years may fail to hold.  If this is the case, 

these decreases may ultimately need to be reversed or increased to even higher limits.  Therefore it is 

possible for actual loss experience to deviate materially from the estimates promulgated in this report. 

 

The report has been completed in accordance with the engagement agreement dated January 16, 2007.  

It is must be read in its entirety.  Any questions regarding this report should be referred to Orin Linden, 

Property & Casualty Actuarial Practice Leader at orin.Linden@watsonwyatt.com or at 212-252-8077. 

 
* * * *
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Introduction 
 
 
1. PURPOSE  
 
Watson Wyatt Insurance & Financial Services, Inc. (WWIFS) has been engaged by the State of Missouri 

Department of Transportation to evaluate its liability for self-insured operations as of December 31, 2007 

and to estimate required contributions to self-insurance funding for 2008.  Distinct estimates are to be 

provided for each of: 

 
A. Workers’ Compensation – Highway and Transportation Workers (HTW), 

 
B. Workers’ Compensation – State Highway Patrol (SHP), 

 
C. Fleet Vehicle Liability (FVL), and 

 
D. General Liability (GL). 
 
The estimates for each category are to include: 
 
a. Evaluation of alternative actuarial methods and selection of a best estimate for the value of 

undiscounted liability as of December 31, 2007; 

 
b. Derivation of corresponding discounted liabilities; 

 
c. Allocation of these estimates to ten districts and central office (‘troops’ for State Highway 

Patrol) on the basis of reported losses; 

 
d. Estimation of costs associated with claims incurred during 2008; 

 
e. Comparison of estimates to actual experience in 2007; 

 
f. Estimation of discounted liabilities as of December 31, 2008; and 

 
g. Description of ranges and uncertainty associated with these estimates. 
 

The estimates for each category are to be combined to identify funding to achieve a trust fund balance 

corresponding to estimated discounted liabilities as of December 31, 2008. 

 

The terms and conditions for this engagement are contained in our engagement agreement dated 

January 16, 2007. 
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2. ORGANIZATION  
 

Details of the organization of this Watson Wyatt report are presented in the Table of Contents.  
The organization of this report is as follows: 

 
• Table of Contents 
 
• Executive Summary – A summary of the structure and limitations of the report and its key 

findings. 
 

• Introduction – Information on the nature, purpose, and scope of the engagement. 
 
• Considerations – A summary of key characteristics of the self-insurance program, including 

operations, claims handling, and other background information relevant to the evaluation of 

actuarial methods. 

 
• Analysis – The actuarial analysis leading to the conclusions of the report.  The analysis is tied 

to exhibits following the conclusion of the report. 

 
• Conclusion – The results of the analysis. 
 

 
3. RELIANCES  
 

This report and any written or oral advice provided in connection with it must not be relied upon 

except by the Missouri Department of Transportation (MoDOT).  Draft versions of it must not be relied 

upon by any person for any purpose.  If reliance is placed contrary to the guidelines set out here, Watson 

Wyatt may disclaim any and all liability which may arise.  Any reference to Watson Wyatt in any reports, 

accounts, or other published documents is not authorized without our prior written consent. 

 
 
4. USE AND DISTRIBUTION   
 

The report has been prepared by Watson Wyatt on an agreed basis to meet the specific purposes 

of MoDOT, and must not be relied upon for any other purpose.  It is subject to the terms and limitations, 

set out in the engagement agreement dated January 16, 2007.  It has been prepared for use by persons 

technically competent in the areas covered.  Except with the prior written consent of Watson Wyatt, this 

report and any written or oral advice provided in connection with it must not be reproduced, distributed, or 

communicated, in whole or in part, to any other person.  

 

Watson Wyatt requests that any permitted distribution of the report be in its entirety, including 

exhibits.  The report must be considered in its entirety – individual sections, if considered in isolation, may 

be misleading. 



 
 

  
 

5

 

Watson Wyatt assumes no responsibility for any loss or damage that might arise from any use of, 

or reliance upon, this report other than for the purposes set forth herein. 

 
 
5. ASSUMPTIONS AND LIMITATIONS   
 

Watson Wyatt has relied upon information and reports provided by MoDOT with neither 

independent verification nor audit.  In particular, Watson Wyatt is not an audit firm and has not reviewed 

any reconciliation of data used in the reports provided to accounting and ledger systems.  Although this 

Watson Wyatt report assumes these communications to be reliable, Watson Wyatt has not attempted to 

audit this information and cannot guarantee the accuracy of the communicated information on which this 

report is based. 

 

Casualty claim reserves are estimates of obligations which are highly uncertain.  Reasons for this 

uncertainty include the effects of future case law and court decisions, future legislative and regulatory 

action, future medical cost inflation, and future economic conditions.  Notwithstanding any conclusions in 

our review about the reasonableness of the reserve estimates reviewed, Watson Wyatt makes no 

warranty as to the ultimate adequacy of the reserve estimates.  We have employed reasonable actuarial 

techniques, professional standards, and judgments in our review, and we believe the conclusions in this 

report are reasonable given the information available at the date of issuance of this report. 

 

The report is a casualty actuarial analysis of data, conditions and practices communicated to 

Watson Wyatt.  The findings in this report are based upon appropriate actuarial assumptions and 

methods and documented in this report.  Watson Wyatt believes we have performed the study and 

prepared this report in accordance with all relevant Actuarial Standards of Practice. 

 
 
6. WATSON WYATT CONSULTING TEAM   
 

Orin M. Linden, FCAS, MAAA, of our New York office is the engagement actuary responsible for 

performance of the analysis and preparation of this Watson Wyatt report. 

 

Our consultants are available to answer questions regarding this report.  Watson Wyatt expects 

and looks forward to all users contacting us regarding any matter in question. 
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Considerations 
 

 
The purpose of this Watson Wyatt report is to evaluate the liability for self-insured operations as of 

December 31, 2007 and corresponding contributions to self-insurance funding for 2008 for the Missouri 

Department of Transportation (MoDOT).  This section of the report presents various considerations 

pertaining to background, business context, nature of operations, etc.  The considerations in turn motivate 

the design and structure of the analysis generating the conclusions in this report. 

 
 
1. SELF-INSURANCE PROGRAM  
 

The Missouri Department of Transportation began its self-insurance program in 1987.  The 

program covers four types of exposures, namely: 

 
A. Workers’ Compensation – Highway and Transportation Workers (HTW), 
 
B. Workers’ Compensation – State Highway Patrol (SHP), 
 
C. Fleet Vehicle Liability (FVL), and 
 
D. General Liability (GL). 

 
For each of these exposures, staff at the risk management department of MoDOT have 

responsibility for the adjustment of claims and the management of a risk management information system 

(Riskmaster). 

 
 
2. TRUST FUND ACCOUNT / INTEREST RATE  
 

At December 31, 2007, funding for the self-insurance program totaled assets of $68,768,6081.  

Funds in the account are used to pay losses and allocated loss adjustment expense for the self-insured 

program. 

 

Funds in the account earn interest.  Investigation of the quality of assets, probable future interest 

rate, and other considerations related to investments are beyond the scope of this engagement.  In order 

to match estimated unpaid loss and allocated loss adjustment expense to the trust account, estimates in 

this report are discounted at a 4.5% rate, which is provided by MoDOT and consistent with their 

expectations.  We note that while this is consistent with the current return, we have not reviewed the long-

term sustainability of the interest rate provided by MoDOT.  
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Effects of discounting at other rates of interest are separately illustrated for HTW, SHP, FVL and 

GL in Exhibits 11, and summarized in All-Exhibit 6. 

 
 
3. SOVEREIGN IMMUNITY IN MISSOURI  
 

Missouri law regarding sovereign immunity applies to self-insured fleet and general liability.  Key 

sections of the law are sections 537.600 through 537.615 of the Revised Statutes of Missouri. 

 

Sovereign immunity applies to the Missouri Department of Transportation subject to two 

exceptions: 

 
1. Automobile Liability – Injuries directly resulting from the negligent acts or omissions by 

public employees arising out of the operation of motor vehicles or motorized vehicles within 

the course of their employment.2 

 
2. Property Liability – Injuries caused by the condition of a public entity’s property if the 

plaintiff establishes that the property was in dangerous condition at the time of injury, that 

the injury directly resulted from the dangerous condition, that the dangerous condition 

created a reasonably foreseeable risk of harm of the kind of injury which was incurred, and 

that either a negligent or wrongful act or omission of an employee of the public entity within 

the course of employment created the dangerous condition or a public entity had actual or 

constructive notice of the dangerous condition in sufficient time prior to the injury to have 

taken measures to protect against the dangerous condition.3 

                                                                                                                                                             
1 From MoDOT Statement sent January 14, 2008. 
2 Revised Statutes of Missouri, Chapter 537, Section 537.600(1). 
3 Revised Statutes of Missouri, Chapter 537, Section 537.600(2). 
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The following Sovereign Immunity Limits apply to claims arising from the two exceptions. 

 
Table 1. 

Missouri Sovereign Immunity Limits4 5 
 

Period for Accident or 
Occurrence 

Limit Applicable per Person 
in Single Accident or 

Occurrence 
Aggregate Limit Applicable 

per Single Act or Occurrence 
Prior to 8/19996 $100,000 $1,000,000 
8/1999 to 2000 $300,000 $2,000,000 

2000 $305,021 $2,033,473 
2001 $311,913 $2,079,420 
2002 $316,656 $2,111,043 
2003 $321,798 $2,145,322 
2004 $328,011 $2,186,741 
2005 $335,118 $2,234,121 
2006 $345,499 $2,303,326 
2007 $355,396 $2,369,306 
2008 $362,849 $2,418,992 

 
However, if the public entity has purchased insurance, the entity is deemed to have waived its 

sovereign immunity to the extent of such coverage.7  Accordingly, MoDOT has not purchased insurance 

for layers of loss in excess of sovereign immunity limits. 

 
For purposes of this report, no explicit adjustments are introduced to specifically address the 

change in sovereign immunity limits enacted in 1999. 

 
 
4. MISSOURI TORT REFORM LAW  
 

In May 2005 House Bill 393 of the Missouri legislature was enacted into law to become effective 

August 28, 2005.  The bill was designed to reduce the flow of employers out of Missouri and to encourage 

employers to enter the state by changing Missouri law regarding claims for damages and their payment. 

 
Changes introduced by HB393 significantly affect tort proceedings in Missouri.  Examples of 

changes8 are: 

 
a. Stricter rules regarding the determination of venue, 

                                                 
4 A history of sovereign immunity law in Missouri is presented in Burt, James A. “The Tortured Trail of 
Sovereign Immunity in Missouri” (Journal of the Missouri Bar, volume 54 no. 4; July-August 1998) 
available at http://www.mobar.org/journal/1998/julaug/burt.htm page 5 of section IIIC.   
5 Limits for 2000 and subsequently are available at 
http://www.insurance.mo.gov/industry/sovimmunity.htm.  
6 Values prior to 1992 were not identified in conjunction with preparation of this report. 
7 Burt, James A., Op cit.,. section IIIC. 
8 See for example http://www.house.state.m.us/bills051/bilsum/truly/sHB393T.htm 

http://www.mobar.org/journal/1998/julaug/burt.htm
http://www.insurance.mo.gov/industry/sovimmunity.htm
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b. Imposition of a $350,000 aggregate cap on non-economic damages for all plaintiffs 

combined, 

 
c. Setting the criterion for joint and several liability on a finding that a defendant is 51% or more 

at fault (as opposed to 1% under prior law) with no joint and several liability for punitive 

damages, 

 
d. Calculation of prejudgment interest beginning at 90 days as opposed to 60 days. 
 
Consistent with the change in tort law, MoDOT claims experience shows a significant increase in 

liability losses during 2005.  The implications of this one-time spike in loss activity for future loss years are 

not certain.  For example, a successful constitutional challenge could vitiate the reforms. 

 
Data used in this report incorporates information regarding the 2005 claims.  The effects of these 

changes on this report are twofold.  On average, 2005 claims closed for lesser amounts in 2006 than the 

amounts initially reserved.  Also, the 2005 accident year point was not included in the trend line shown in 

Exhibit 14 for GL.   

 
It appears that the effects of these reforms may be continuing.  In particular, the actual experience 

of MoDOT for general liability was favorable in 2007 leading to a reduction in previous estimates and a 

redundancy in MoDOT’s funds held.  Should these changes in law be changes or otherwise erode, this 

redundancy may fail to materialize and additional funding requirements could be possible. 

 
5. MISSOURI WORKERS’ COMPENSATION LAW  
 

Missouri workers’ compensation law was also reformed in 2005.  Senate Bill 1 and Senate Bill 130 

became law effective August 28, 2005.  Among the changes9 becoming law are: 

 
a. Administrative Law Judges are now required to construe the law “strictly”, as opposed to 

“liberally” before the reform.  Evidence is to be weighed “impartially” without giving the 

benefit of doubt to the injured worker. 

 
b. For an injury to be covered, work must be the “prevailing” factor as opposed to a 

“substantial” factor in causing traumatic injury, occupational disease, or repetitive injury. 

 
c. “Idiopathic” injuries10 are not compensable. 

                                                 
9 Division of Workers’ Compensation of the Missouri Department of Labor and Industrial Relations, “How 
the Changes in the Workers’ Compensation Law Affect You” 
10 An idiopathic injury is one that is innate or is a peculiar weakness personal to the employee and 
unrelated to employment. 
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d. Firemen and police officers (presumably including state highway patrol) have to establish a 

direct causal relationship in order to receive workers’ compensation benefits for diseases of 

the lungs or respiratory tract, hypotension, hypertension, or diseases of the heart or 

cardiovascular system. 

 
e. Under the new law, an injured worker is disqualified from receiving unemployment 

compensation and temporary total benefits at the same time whereas the prior law afforded a 

dollar for dollar credit reducing the workers compensation benefit for unemployment benefits. 

 
The reforms are likely to reduce workers’ compensation costs but the reductions cannot be 

guaranteed.  Although a Missouri Supreme Court decision11 sustained the changes in January of 2007, 

constitutional challenges in the future might succeed.   

 
In addition, another January 2007 ruling by the Missouri Supreme Court12 stated that surviving 

spouses and dependants were entitled to continue receiving benefits even after the death of the injured 

employee.  Potential losses pursuant to this decision depend on past reasons for closing claims and are 

beyond the scope of the estimates in this report.  

 
 

6. MISSOURI TAXES, ASSESSMENTS AND SURCHARGES  
 

With respect to workers’ compensation, research for this report identified three Missouri taxes and 

surcharges that apply – the workers’ compensation administrative tax, the workers’ compensation 

administrative tax surcharge, and the second injury fund surcharge.  Self-insurers are not subject to the 

administrative tax surcharge. 

 

Both the administrative tax and the second injury fund surcharge are based on estimated premiums 

for the respective self-insurance years and are paid annually.  Although payments for any year have been 

made quarterly in the following year, beginning in 2006 the current tax rate will apply to payments in the 

current year based on prior year estimated earned premium.  Thus, if a self-insurance program is 

discontinued, there are no assessments in future years as self-insured claims are run off.  However, the 

self-insured entity continues to be liable for any unpaid quarterly amounts as of the termination date. 

 
                                                 
11 Gary Marble, "Verdict still out on Missouri's workers' comp." Joplin Independent,  
17 January 2007. Http://www.joplinindependent.com/display_article.php/cjackson1169068987.  
Accessed 26 February 2007.  
12  Gary Marble, "Verdict still out on Missouri's workers' comp." Joplin Independent,  
17 January 2007. Http://www.joplinindependent.com/display_article.php/cjackson1169068987.  
Accessed 26 February 2007. 
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MoDOT pays these costs out of its self-insurance trust fund.  However, they fund these costs on a 

pay-as-you-go basis. 

 

Accordingly, as we have been directed by MoDOT, no estimates for future tax and surcharges are 

incorporated in the estimated workers’ compensation liabilities in this report. 

 

With respect to self-insurance for fleet liability and general liability, research for this report did not 

identify any specific taxes, assessments and surcharges that apply and, accordingly, estimates of 

liabilities are not adjusted to incorporate any taxes, assessments or surcharges. 

 
 
7. SOURCES OF DATA  
 

Data in this report is from one of two sources: 
 

a. For valuations as of December 31, 2006 and earlier, the report to MoDOT entitled “Missouri 

Department of Transportation Actuarial Review of Self-Insurance Program” by Watson Wyatt, 

issued May 17, 2007. 

 
b. For valuations as of December 31, 2007, Riskmaster reports sent to WWIFS on January 23, 

2008 by Roberta Matthews, Claims Administration Manager.  Riskmaster is a product of 

Computer Sciences Corporation (CSC). 

 
 No adjustments to data from these sources have been made in the report.  For both sources, 

values identified as losses in this report included allocated loss adjustment expense13.  Estimation of the 

unallocated loss adjustment expense is beyond the scope of this report.   

 
 
8. SALVAGE, SUBROGATION AND RECOVERIES  
 

Salvage, subrogation and the like are not explicitly identified in gross estimates presented in this 

report.  However, insofar as downward development in some values of paid is observed, it appears that 

some credits for collections is included in the data.  No adjustment is made in this report to adjust for such 

collections and recoveries. 

 
 

                                                 
13 Expenses incurred in investigating and settling claims that are assigned to specific claims or groups of 
claims. 
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9. GOVERNMENT ACCOUNTING STANDARDS  
 

Government Accounting Standards (GAS) are issued by the Government Accounting Standards 

Board (GASB)14. Currently, 49 GAS have been issued.  GAS 10 “Accounting and Financial Reporting for 

Risk Financing and Related Insurance Issues” issued in November 1989 is the basis for financial 

reporting of government self-insurance programs.  GAS 10 has been modified by subsequent GAS. 

 

Evaluation of compliance with GAS in the preparation of government financial statements is the 

work of professional accountants.  This report is designed to provide appropriate information for 

professional accountants to rely on the results in this report in preparing financial statements in 

accordance with GAS.  Further information in this regard may be obtained with the approval of MoDOT by 

contacting WWIFS. 

 
 
10. ACTUARIAL STANDARDS OF PRACTICE  
 

This report has been prepared by an engagement actuary who is a Member of the American 

Academy of Actuaries (MAAA) and a Fellow of the Casualty Actuarial Society (FCAS).  As such, the work 

of this actuary is subject to the codes of professional conduct and actuarial standards applicable to 

members of the respective societies. 

 
 
11. UNCERTAINTY AND RISKS OF ADVERSE DEVIATION  
 

Estimates in this report are subject to uncertainty, including possible adverse deviation, in several 

ways.  To afford a measure of the effects of uncertainty, ranges are presented in several exhibits. 

There are also significant sources of uncertainty not subject to such measurement.  First and 

foremost is the effect of the 2005 reform on future development patterns.  Available data through 2007 

suggests less pronounced development and is incorporated in the selection of development patterns 

used in this report.  In this sense, this report recognizes the resulting less pronounced future development.  

In addition, the very nature of self-insurance involves the funding of an uncertain number of claims with 

uncertain claim characteristics and uncertain costs.   

Also, the January 2007 Missouri Supreme Court ruling allowing benefit claims by surviving 

dependants is expected to add to the uncertainty in the future.  Since one cannot determine which claims 

are affected, there is no direct way of measuring the impact at this time.    

                                                 
14 Government Accounting Standards Board of the Financial Accounting Foundation, P.O.Box 5116 [401 
Merritt 7], Norwalk, Connecticut 06856-5116. 
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While WWIFS believes that the methods and selections in this report are reasonable in light of 

available data, the nature of operations, and the other considerations mentioned above, there can, of 

course, be no guaranty as to the accuracy of the estimates in this report.  

 
Table 2. 

Comparison of Prior15 and Current16 Watson Wyatt Estimates of Ultimate Funding 
 

Year HTW Prior HTW Current SHP Prior SHP Current 

1987 $1,725,471 $1,725,471 $1,125,233 $1,125,233
1988 $2,900,358 $3,022,698 $297,871 $291,772
1989 $3,286,351 $3,320,055 $297,100 $290,932
1990 $4,245,212 $4,229,794 $178,866 $175,977
1991 $4,533,298 $4,544,816 $178,046 $175,171
1992 $4,209,255 $4,234,814 $444,336 $437,160
1993 $3,564,808 $3,605,688 $915,266 $894,033
1994 $3,619,676 $3,660,308 $997,584 $974,394
1995 $3,891,071 $4,040,436 $455,820 $440,345
1996 $6,269,512 $6,405,104 $2,949,712 $2,966,687
1997 $6,530,444 $6,618,350 $1,049,414 $1,045,153
1998 $5,918,731 $6,061,119 $1,677,849 $1,659,335
1999 $5,685,113 $5,741,111 $2,783,676 $2,651,801
2000 $6,848,729 $6,988,679 $1,199,932 $1,189,464
2001 $11,437,202 $11,863,224 $1,827,514 $1,768,325
2002 $6,970,695 $7,082,926 $2,234,846 $2,173,349
2003 $5,316,588 $5,373,338 $1,617,082 $1,527,970
2004 $7,630,356 $7,715,149 $2,318,472 $2,072,850
2005 $6,116,555 $5,635,404 $3,386,933 $3,372,740
2006 $5,940,196 $5,016,383 $1,510,866 $2,000,000
2007 $8,058,543 $5,500,000 $2,608,801 $2,000,000 

Total $114,698,164 $112,384,867 $30,055,220 $29,232,691
 
 
 

                                                 
15 From the Watson Wyatt May 17, 2007 report.  
16 From this report   
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Table 2. (continued) 

 

Year FVL Prior FVL Current GL Prior GL Current 

1987 $790,325 $790,325 $262,429 $262,429
1988 $517,686 $517,686 $1,348,310 $1,348,307
1989 $395,679 $395,679 $1,195,396 $1,195,394
1990 $470,585 $470,585 $996,493 $996,491
1991 $435,976 $435,976 $1,060,949 $1,060,947
1992 $315,255 $315,255 $566,636 $566,634
1993 $733,385 $733,385 $641,436 $641,435
1994 $532,222 $532,222 $1,384,625 $1,260,632
1995 $715,274 $715,274 $687,951 $677,754
1996 $807,603 $807,603 $853,908 $844,819
1997 $963,492 $963,492 $1,251,102 $1,238,523
1998 $762,236 $760,875 $653,560 $617,797
1999 $1,248,405 $1,248,405 $1,324,466 $1,312,211
2000 $2,117,985 $2,117,985 $7,205,914 $6,744,872
2001 $947,443 $945,753 $5,878,674 $5,753,621
2002 $795,857 $786,428 $4,769,281 $4,405,955
2003 $779,411 $805,445 $8,173,661 $6,891,930
2004 $1,755,742 $1,593,699 $8,083,598 $8,323,223
2005 $855,046 $827,316 $12,101,539 $8,380,760
2006 $825,538 $935,491 $8,068,361 $8,500,000
2007 $1,264,874 $850,000 $7,559,238 $8,500,000 

Total $18,030,018 $17,548,877 $74,067,528 $69,523,736
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Table 2. (continued) 
 

Year Overall     Prior Overall Current 

1987 $3,903,458 $3,903,458 
1988 $5,064,225 $5,180,463 
1989 $5,174,527 $5,202,060 
1990 $5,891,156 $5,872,847 
1991 $6,208,269 $6,216,910 
1992 $5,535,481 $5,553,862 
1993 $5,854,895 $5,874,540 
1994 $6,534,108 $6,427,556 
1995 $5,750,115 $5,873,808 
1996 $10,880,735 $11,024,214 
1997 $9,794,453 $9,865,519 
1998 $9,012,377 $9,099,126 
1999 $11,041,660 $10,953,528 
2000 $17,372,560 $17,041,000 
2001 $20,090,832 $20,330,924 
2002 $14,770,678 $14,448,659 
2003 $15,886,742 $14,598,683 
2004 $19,788,168 $19,704,921 
2005 $22,460,073 $18,216,220 
2006 $16,344,960 $16,451,874 
2007 $19,491,456 $16,850,000 

Total $236,850,929 $228,690,171 
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Analysis 
 
Overall results are consolidated in seven exhibits headed “ALL” which address funding.  For each 

category, a set of fourteen exhibits are presented.   

 
Exhibits are arranged into four categories as follows: 

 
HTW - Workers’ Compensation – Highway and Transportation Workers, 
 
SHP - Workers’ Compensation – State Highway Patrol, 
 
FVL - Fleet Vehicle Liability, and 
 
GL - General Liability. 

 
 
1. OVERALL FUNDING AT DECEMBER 31, 2007  
 

The seven summary exhibits (ALL-Exhibits 1 through 7) are based on the fourteen exhibits for 

each of the four categories.  ALL-Exhibit 1 compares trust fund amounts at the end of 2007 to a 

corresponding present value for unpaid losses.  The indication is a funding decrease of approximately 

$15.8 million as of year end 2007. 

 

Comparison of the indicated funding requirement to the changes in actuarial estimates presented 

in ALL-Exhibit 5 indicates that the major cause of the indicated decrease in funding is the additional 

reserves posted in 2005 in relation to general liability claims associated with tort reform.  Favorable 

development has occurred in 2006 and 2007 reversing the need for this increase. 

 

A corresponding range of estimates is derived in the bottom of the exhibit based on the minimum, 

selected, and maximum values in the respective Exhibits 6.  There are many ways to derive ranges.  The 

range in the exhibit does not have a probabilistic interpretation but simply represents the possible range 

for selected values had different weights been used in Exhibit 6 for each of HTW, SHP, FVL, and GL.  

The ultimate range of reserves selected is judgmentally set at plus or minus 5% of the expected value.  

This range is commonly used for similar liabilities.   

 
 
2. OVERALL FUNDING AT DECEMBER 31, 2008  
 

ALL-Exhibit 2 recognizes the need to fund loss payments during 2008 in addition to unpaid losses 

at the end of 2007.  In addition, it recognizes the contribution of investment income to indicated funding 

requirements. 
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3. INDICATED FUNDING FOR 2008  
 

ALL-Exhibit 3 indicates that quarterly contributions $0.268 million corresponding to an annual 

contribution of approximately $1.0 million will fund both losses paid in 2008 and balance to unpaid losses 

at December 31, 2008 on a basis consistent with the estimates in this report. 

 
 
4. PAID LOSS, CASE RESERVE & IBNR LOSS COMPONENTS OF LOSS BY LOSS YEAR 
 

ALL-Exhibit 4 presents paid loss, case reserve and IBNR loss components of estimate ultimate 

losses by loss year as estimated in this report.   

 
 
5. COMPARISON OF ACTUARIAL ESTIMATES OF ULTIMATE 
 

ALL-Exhibit 5 compares estimates of ultimate by loss year for the current and preceding two 

actuarial reports.  The largest single difference is attributable to 2005 general liability and may be the 

result of Missouri tort reform.  In the graph on Exhibit 14 of GL, the 2005 data point has been removed in 

the fitting process. 

 
 
6. ESTIMATES OF DISCOUNTED RESERVES 
 

ALL-Exhibit 6 summarizes the estimates of total discounted reserves by line, under three discount 

rate scenarios.  3.5% and 5.5% have been used in addition to the selected 4.5%.  

 
7. COMPARISON OF ACTUAL AND EXPECTED LOSSES 
 

ALL-Exhibit 7 summarizes the differences between actual and expected losses through 2007. As 

can be seen, the actual development for HTW, SHP and FVL are near, but slightly better than that 

expected in 2007.  GL has experienced a considerable amount of favorable development in 2007. 

 
 
8. DEVELOPMENT PATTERNS FOR REPORTED LOSS  
 

Exhibit 1a presents the triangle of reported losses17 as of year-ends since inception of the self-

insurance program for the respective category. 

 

Exhibit 1b presents development ratios based on the triangle in Exhibit 1a and derives 

corresponding estimates of ultimate losses.  Development factors are derived using five methods with the 

minimum, median, and maximum determining a range of estimates based on paid losses. 

                                                 
17  The term “losses” includes allocated loss adjustment expense. 
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9. DEVELOPMENT PATTERNS FOR PAID LOSS  
 

Exhibit 2a presents the triangle of paid losses as of year-ends since inception of the self-

insurance program for the respective category. 

 

Exhibit 2b presents development ratios based on the triangle in Exhibit 2a and derives 

corresponding estimates of ultimate losses.  Development factors are derived using five methods with the 

minimum, median, and maximum determining a range of estimates based on paid losses. 

 
 
10. DEVELOPMENT PATTERNS FOR CLAIM COUNTS  
 

Exhibit 3a presents the triangle of reported claim counts as of year-ends since inception of the 

self-insurance program for the respective category. 

 

Exhibit 3b presents development ratios based on the triangle in Exhibit 3a and derives 

corresponding estimates of ultimate claim counts.  Development factors are derived using five methods 

with the minimum, median, and maximum determining a range of estimates based on claim counts. 

 
 
11. DEVELOPMENT PATTERNS FOR AVERAGE SEVERITY  
 

Exhibit 4a presents the triangle of reported average claim severities as of year-ends since 

inception of the self-insurance program for the respective category. 

 

Exhibit 4b presents development ratios based on the triangle in Exhibit 4a and derives 

corresponding estimates of ultimate average severities.  Development factors are derived using five 

methods with the minimum, median, and maximum determining a range of estimates. 

 
 
12. ESTIMATES BASED ON REPORTED LOSS  
 

Exhibit 5 recapitulates the minimum, selected (median), and maximum estimates of ultimate 

losses based on experience for reported loss.  Corresponding values for unpaid losses are shown on the 

right side of the exhibit. 
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13. ESTIMATES BASED ON PAID LOSS  

 

Exhibit 6 recapitulates the minimum, selected (median), and maximum estimates of ultimate 

losses based on experience for paid loss.  Corresponding values for unpaid losses are shown on the right 

side of the exhibit. 

 

Exhibit SHP-Exhibit 6 includes a tail factor of 1.277 corresponding to a large difference between 

paid and reported losses for the 1987 year at December 31, 2007.  This difference stems from one claim 

(File HPWCI8700103), in which reserves were increased based on a reevaluation and lengthening of the 

life expectancy. 

 
 
14. ESTIMATES BASED ON COUNTS AND AVERAGE SEVERITIES  
 

Exhibits 7a, 7b, 7c determined minimum, selected, and maximum estimates of ultimate losses, 

respectively, using a counts and averages approach.  Minimum estimates for claims are combined with 

minimum estimates for average severity, selected with selected, and maximum with maximum.  Unpaid 

losses are shown in the rightmost column in the exhibit. 

 

 
15. SELECTED ESTIMATES FOR UNDISCOUNTED UNPAID LOSSES  
 

Exhibit 8 derives selected values for ultimate losses as a weighted average of the selections 

based on reported losses, paid losses, and count & averages.  However, reported loss amounts are used 

substituted for paid losses and counts & averages when reported losses are higher.  Corresponding 

unpaid losses are shown on the right side of the exhibit. 

 
 
16. DEVELOPMENT PATTERNS IMPLIED BY SELECTIONS  
 

Exhibit 9 derives implicit development factors for reported and paid losses corresponding to the 

selected ultimate loss in Exhibit 8.  In addition, case reserves and incurred but not reported (IBNR) 

reserves are shown at the right of the exhibit. 

 
 
17. CUMULATIVE PAYMENT PATTERNS  
 

In order to derive discounted funding levels comparable to trust fund level, the dollar value of 

payments in future years must be estimated.  Exhibit 10 presents the derivation of cumulative payments 

by year-end over a 20-year period. 
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18. DISCOUNTED RESERVES AND RANGES  
 

Exhibit 11 uses the cumulative payment patterns presented in Exhibit 10 to derive expected 

payments by year and corresponding discounted values for future payments at various interest rates. 

 
 
19. DISCOUNTED FUTURE PAYMENTS  
 

Exhibit 12 presents discounted payments by loss year and determines aggregate values for 

discounted losses at December 31, 2007 and at December 31, 2008. 

 

 
20. ALLOCATION TO DISTRICTS  
 

Exhibit 13 concerns allocations to districts/troops based on reported losses.  Exhibit 13a presents 

reported losses by district as of December 31, 2007.  Exhibit 13b presents corresponding development 

factors derived in Exhibit 9.   

 

Exhibit 13c presents estimates of ultimate loss by district (troop in the case of SHP).  The exhibit 

presumes that reported losses by district will exhibit development similar to overall development for the 

respective category.  Tests of this hypothesis are beyond the scope of this report.  

 

Finally, Exhibit 13d presents each districts estimate of ultimate losses as a percentage of overall 

losses for the category.  Both an all-year and a three-year average are shown. 

 
 
21. ESTIMATES FOR LOSS YEAR 2008  
 

Exhibit 14 fits a trend line to the selected estimates of ultimate losses for the respective category.  

For general liability, the 2005 year is omitted from the sample use to derive the 2008 estimate to avoid 

assigning the impacts of tort reform to the 2008 year. 

 

Payments patterns are used to prorate the estimate into portions paid and unpaid as of 

December 31, 2008, and to derive a discounted value for the unpaid losses as of December 31, 2008. 
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Conclusions 
 
 

• Our best estimate of the discounted required reserves (discounted at 4.5%) as of December 31, 

2007 to be $53 million.  We believe a reasonable range for the estimate is $50 million to $56 

million, which represents a plus or minus 5.0% band around our best estimate.  

 
• The redundancy as of year-end 2007 is estimated to be $15.8 million on a discounted best 

estimate basis. 

 
• The estimated discounted value of unpaid losses as of year-end 2008 that are associated with 

2008 is $13.3 million. 

 
• The undiscounted value of estimated payments made during 2008 that are associated with 2008 

is $4.2 million. 

 
• The total of the above two figures discounted to mid-year 2008 is $16.8 million and represents 

our best estimate of MoDOT’s funding requirement for 2008.  A range of reasonableness about 

this amount would be $16.0 million to $17.6 million. 

 
• With a discount rate of 4.5%, the indicated funding can be achieved through the redundancy of 

$15.8 million and quarterly payments of $0.268 million over the next four quarters.  Such a 

funding level is expected to reduce the fund redundancy to approximately zero. 

 
• A reasonable range for the above quarterly payments is estimated to be up to $400,000. 

 
• The by-line breakdown of the quarterly contribution can be summarized as follows: 

 
Program Quarterly 

Contribution 
Highway & Transportation WC $608,891 
State Highway Patrol WC $161,605 
Fleet Vehicle Liability $56,283 
General Liability -$558,366 
Total $268,413 
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Additional Discretionary Surplus 
 

MoDOT has requested that we provide guidance in selecting a level of buffer fund above expected losses 

to have greater confidence that funding will be sufficient to cover losses.  We note that there is no one 

accepted approach to this question.  Further, the actual funding for such a cushion is highly dependent on 

an entity’s tolerance for risk and financial circumstances.  The computations below may be utilized as 

guidance.  However, MoDOT, at its own discretion, may choose to hold an additional amount of surplus 

based on one of the following methods or choose a differing approach. 

 

• Reserves are often held on an undiscounted basis.  This creates an inherent ‘cushion’ of 

expected future investment income.  Applying this approach to calculate an additional surplus to 

hold on top of MoDOT’s discounted funding requirements would result in the following: 

 

Program 

Undiscounted 

Reserves 

Discounted 

Reserves 

Implied 

Discount 

Surplus 

Percentage 

HTW       $16,544,115        $14,086,760       $2,457,355  14.9% 

SHP         $8,554,419         $7,032,077       $1,522,342  17.8% 

FVL         $2,024,004          $1,899,804          $124,200  6.1% 

GL       $33,716,590        $29,954,848       $3,761,742  11.2% 

Overall       $60,839,128        $52,973,488       $7,865,640  12.9% 

 

 

•  Another approach involves a probability of ruin analysis.  This involves estimating the amount of 

additional funding it would take to be confident to some selected probability that the total funding 

will be sufficient to cover costs.  For purposes of this analysis, we have assumed that it is 

appropriate to utilize a normal distribution to make this estimate.  We note, other choices are 

possible which would give higher or lower funding levels.  Thus, in the chart below we are using a 

normal distribution assumption to estimate amounts of surplus required in order to avoid ruin 

scenarios at specified levels of confidence.  By applying a Z-score to our estimate of the standard 

deviation of the reserves, we can calculate the amount required to be held.  
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A 95% survival scenario (Z-score = 1.65) would be as follows: 

Program 

Discounted 

Reserves Standard Deviation 

Required 

Amount 

(1.65 × S.D.) 

Surplus 

Percentage 

HTW       $14,086,760          $1,871,669      $3,088,254  14.8% 

SHP        $7,032,077          $1,471,500       $2,427,974  26.2% 

FVL         $1,899,804          $362,151          $597,549  19.6% 

GL       $29,954,848        $6,017,183     $9,928,352 27.1% 

Overall       $52,973,488       -    $16,042,129  23.0% 

 

Alternatively, an 80% survival level (Z-score = 0.84) would give the following results: 

Program 

Discounted 

Reserves Standard Deviation 

Required 

Amount 

(.84 × S.D.) 

Surplus 

Percentage 

HTW       $14,086,760          $1,871,669      $1,572,202  7.5% 

SHP        $7,032,077          $1,471,500       $1,236,060  13.4% 

FVL         $1,899,804          $362,151          $304.027  10.0% 

GL       $29,954,848        $6,017,183     $5,054,434 13.8% 

Overall       $52,973,488       -    $8,166,902  11.7% 

 
We obtained our variance (and subsequent standard deviation) figures in two steps.  First, we calculated 

the variance of the estimates of ultimate losses across our different methodologies for each program.  

This was done for both reported losses as well as paid losses, and the larger of the two amounts was 

chosen.  For the second step, we added the variance of the by-year estimated ultimate losses from 

Exhibit 14 using years 2001-2007 and discounted using the implied discount factor for each program.   

 

The two pages following this one show the calculation steps for the 80% survival scenario.  The 95% case 

would be similar. 

 

Any user of this report with questions or comments is urged to contact Watson Wyatt’s lead consultant on 

this engagement: 

 
Orin M. Linden, FCAS, MAAA 
Property & Casualty Actuarial Practice Leader 
Watson Wyatt Insurance & Financial Services, Inc. 
875 Third Avenue - 17th Floor, New York, NY 10022-6225 
Telephone: 212-252-8077 
E-mail: Orin.Linden@watsonwyatt.com 
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