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Preface 

Item 13 of the 1988 Appropnations Act directed the staff of the Jomt 
Legslattve Audit and Renew Comrmssion (JLARC) to renew* (1) the methods used 
to compile and evaluate data reported m the State annual salary sunrey, and (2) the 
methods used to deterrmne the annual salary structure adjustment for State 
employees. Ths  techcal report contams the s t a h d i n g s  and recommendations for 
impmvmg these methods. 

Overall, the current methods are generally consistent wth statutory 
provisions, and are adequate for producing an approximation of the gap between 
State and pnvate sector compensation. However, considering t.he survey's potentla1 
financlal impact on the State, the accuracy of the estmated salary differential can and 
should be improved. 

In its wntten response to the report, the Department of Personnel and 
Trammg recopzes the need to make rnodiFications to its current approach to the 
salary survey The department will submit a plan for implementmg the improve- 
ments recommended in ths report to the Governor and the House Appropnations and 
Senate Finance Comttees by December 1,1988. The plan will include the amount 
and type of addit~onal resources needed to implement the changes recommended m 
tEus study 

On behalf of the JLARC staff, I wsh to express our appreciation for the 
cooperation and assistance extended by the staffof the Department of Personnel and 
Trammg. 

philip A. Leone 
Director 

October 28,1988 





JLARC Report Summary 

The Department of Personnel and 
Tra~nlng (DPT) conducts an annual survey 
of salarles pald In the prlvate sector The 
primary purpose of the survey IS to provlde 
Information for adjusting the State classl- 
fied salary structure. Millions of State dol- 
lars are budgeted and appropr~ated each 
year for salary rncreases, based on th~s es- 
timation. In the 1986-1 988 blenn~um, for 
example, over 11 0 million dollars were 
spent on salary Increases. 

Leg~slative Interest In the salary 
survey led to a mandate (Item 13 of the 
1988 Appropriations Act) for the Jolnt 
Legislative Audit and Revtew Comm~ss~on 
(JLARC) to studym 

(1) the methods used to compile and 
evaluate data reported In the sur- 
vey, and 

(2) the methods used to determine 
the minlrnurn percentage salary 
scale adjustment for state em- 
ployees. 

The JLARG staff's analysls of the 
survey methodology concluded that, over- 
all, the current methods are generally con- 
sistent with statutory provisions, and are 
adequate for produc~ng an approximation 
of the gap between State and pr~vate sec- 
tor compensation. However, conslderlng 
the survey's potential financ~al ~mpact on 
the State, the accuracy of the estimated 
salary differential can and should be Im- 
proved. 

The current survey process, the 
JLARC study rssues, and the maln findings 
of thls report are summarlzed on the next 
page. 

The most ~mportant recommended 
Improvements include: 

Defin~ng systematically the private 
firms to be sampled In the survey 
lncreaslng the number of prlvate 
firms sampled In the survey 
Estimating the difference between 
State and pr~vate sector salarles 
with a more stable measure that 
better represents State employees. 
Estimating and taking ~nto account 
the random error that IS tnevitable 
when ustng a sample. 



ASSESSING SALARY SURVEY AND SAMRY STRUCTURE ADJUSTMENT METHODS: 
ISSUES AND FINDINGS 

In addition, JLARC staff found that a one- 
time, comprehenslve study of estimating 
f rlnge benefits IS needed. 

Most of the recommended techn- 
cal ~rnprovernents can be phased n over a 
two-year penod, starting with the 1 988 
annual salary survey Some of these !m- 
provernents may requlre greater re- 
sources than DPT currently allocates to 

CURRENT PROCESS JLARC STUDY ISSUE MAIN FINDINGS 

the salary survey Therefore, JlARC staff 
recommend that DPT submit a plan for 
implementing these ~mprovernents to the 
Governor and the House Appropriations 
and Senate Finance Committees by De- 
cember I ,  1 988. This plan should ~nclude 
the amount and type of additional re- 
sources needed to lrnplement the changes 
recommended ~n th~s study 

1 Select benchmark job Are benchmark lob classes DPT's selection of benchmarks is 
classes to represent mptesentative of State reasonable, but needs annual 
State employees employees? review. 

I 

2 Collect salary data from Is the sample representative Sample 1s not as representative 
a sample of private sector of all competing pnvate sector as it could be. Can be improved 
flrms employers in Virginia? by: 

Defining target population 
* Deleting out-of-state and 

publicly-run medical centers 
Using personal rntenriews to 
enhance data collection 
Increasrng sample size 

3 Estimate difference Is there a significant Current method for surnmarizfng 
between State and private difference between State and dab has three technical problems. 
sector salanes with a private sector salaries? Proposed al ternadve method, 
single number using weighted means, can 

reduce these problems. DPT 
shoufd estimate sampling error, 
and use i t  to derive minimum and 
maximum values of estimated 
salary difference, 

4 Estimate difference Are fringe benefits represented State needs to improve fringe 
betw~en State and private adequately? benefit estimates, through 
sector &&l compensatlon (1) bettor data collection, and 
(Including frlngs benefits) (2) better analysls of data 

A more comprehenslve study of 
estimating fringe benefits is 
needed. 

5 Project future changes rn Are projections of future Three methods have already been 
compensation (from Aug. 1 differences in compensation used. One is clearly superior to 
to June 30) adequate? the others, but stlil needs techni- 

cal improvements. 
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I. Introduction 

The Department of Personnel and Trammg (DPT) conducts an annual 
survey of salanes pad  In the pnvate sector. The pnmary purpose of the survey is to 
provlde mformation for adjushg the State classified salary structure. Millions of 
State dollars are budgeted and appropnated each year for salary increases, based on 
ths estimation. In the 1986-1988 biemum, for example, over 110 million dollars 
were spent on salary mcreases. 

Legslative interest m the salary survey led to a mandate (Item 13 of the 
1988 Appropnations Act) for the Joint Legislative Audit and Revlew Comrmss~on 
(JLARC) to study the survey methodology. 

The study shall ~nclude, but not necessarily be lirmted to: I) the 
methods used to compile and evaluate data reported m the survey, 
and 2) the methods used to deterrmne the minimum percentage 
salary scale adjustment for state employees. The Comrmssion shall 
report ~ t s  findings to the Governor and the C h a m e n  of the House 
Appropnations and Senate Finance Commttees by September 15, 
1988. 

The JLARC staffs analysis of the survey methodology concluded that, 
overall, the DP?"s current methods are consistent w t h  lepslative intent and are 
adequate for producmg an approxrmation of the gap between State and pnvate sector 
compensation. However, considermg the survey's potential financial impact on the 
State, the accuracy of the estimated salary differentla1 can and should be improved. 

Tlus chapter of the studyi1) provldes background information on the State 
salary structure and its adjustment, (2) explans several assumptions necessary to 
define the scope of the study, and (3) sumrnmzes DPT's current survey process and 
the major issues identified by J M C  staff w t h n  each step of that process. 

THE STATE SALARY STRUCTURE AND ITS ADJUSTRIENT 

D W s  annual salary survey IS used to adjust the Commonwealth's salary 
structure. An understanding of t h s  structure and how ~t is adjusted is helpful in 
assessing the impact of any refinements to  the adjustment methodology 

The Current Salarv Structure 

The State first established a salary structure in 1943. Table 1 shows the 
current State salary structure, w h c h  1s composed of grades and steps. Most State 



Table 1 

Commonwealth Salary Structure 

Effective July 1,1988 

Steps 
Grade 1 2 3 

Source Department of Personnel and Training 



employees are "classified personnel," meamng that their salanes are detemmed by 
t h s  salary structure. 

Specific types of jobs, called "job classes" by DPT, are assigned to specific 
grades, thereby defimng thelr salary ranges. For example, the job class Custodial 
Worker is assigned to grade 1, meamng that it has a salary range of $9,718 to $13,277 
The job class Senior Accountant 1s assigned to grade 11, meamng that it has a salary 
range of $23,688 to $32,355. 

The salary range of each grade is divlded into steps. Usually, when an 
employee is first hred for a specific job, the employee's salary 1s at step 1, the Tower 
end of the rmge. After belng zn the job for a year and recelvlng a satzsfactory 
performance evaluation, that employee is generally Dven a "profiaency mcrease," 
meaning that the salary moves from the step 1 to the step 2 level. 

With every additional year of employment in that particular job, and 
assumrng satlsfactory performance evaluations each year, the employee will move up 
the salary range by an additional step each year, until the employee reaches step 8. 
At step 8, there are no more additional steps for that particular job class, so the 
employee receives no more proficiency mcreases. 

The employee still recelves raises, however, because each year the State 
increases dl salanes In the salary structure by an across-the-board percentage 
increase. Ths  mcrease is based on the survey of pnvate firm salanes. 

Adiustments to the Salarv Structuq 

The salary structure had a comprehensive revlslon followmg the 1972 
study by Executive Management Serwces, Incorporated (EMSI). EMSI conducted a 
salary survey of pnvate businesses, local governments, other states, and Federal 
agencies. The study recommended a realignment of the overall salary structure, 
based on the survey In additlon, EMSI recommended specific new pay alignments 
for selected occupations based on wthm-grade step Increases. 

DPT IS requwed by statute (section 2.1-114.6 of the Code of Virgznza) to 
survey pnvate sector salmes and benefits as a pnmary means for adjusting the 
salary structure: 

It is a goal of the Commonwealth that ~ t s  employees be com- 
pensated at a rate comparable to the rate of cornpensatxon for 
employees m the pnvate sector of the Commonwealth In 
slmilar occupations. In determmrg comparability, consid- 
eration shall be pven to the econormc value of fnnge benefits 
In additlon to direct compensation. An annual renew shall 
be conducted by the Director of Personnel and Trainmg to de- 



t e m n e  where discrepancies m compensation exlst as be- 
tween the public and pnvate sectors of the Commonwealth; 
the results of such revlew to be reported each year to the 
Governor and the General Assembly, by the fifteenth day of 
December. 

The process DPT uses to Implement ths reqwement IS o v e ~ e w e d  m later sections 
of ths chapter. 

HOW Salaries are Adiusted in Other States 

Other states have followed s d a r  practices In adjustxng salanes. For 
Instance, Figure 1 shows that 34 other contmental states implement salary surveys. 
Of these, 23 appear to use them as  a pnmary means for adjusting employee salanes. 
Of the states not primarily using sdary surveys, most use collective bargamng w t h  
u o n s  to adjust salanes (Figure 2). A few states deterrmne salanes through the 
political process. 

ASSUMPTIONS OF THIS STUDY 

Carrying out the JLARC study mandate reqwes some assumptions for 
defimng the study scope. The four key assumptxons are defined in the sections whch 
follow 

Assum~tion I: Closinrt the G ~ D  Between State and Private Sector 
Salaries Is a Goal. Not a Policv, of the St- 

T h s  assumption is based on the specific language In Secbon 2.1-114.6 of 
the Code of Virgznta, whlch states: "It is a goal of the Commonwealth that its 
employees be compensated at  a rate comparable to the rate of compensation for 
employees m the pnvate sector ...." T h s  passage has frequently been rmsquoted as: 
"It 1s a policy of the Commonwealth ...." 

The word "goal" implies that the State should stnve to close the gap 
between State and pnvate sector compensation, but IS not absolutely obligated or 
requred to do so. In contrast, the word "policy" implies that the State is Indeed 
obligated or required to do so, regardless of the difficulty or cost. Interpreting this 
statute as a "godn versus as a "policy" also has zmplications for the design of the salary 
survey Different degrees of preciwon would be requred under these different 
interpretations. 
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Source: U R C  w e y .  

r Figure 1 . I 

States Using Salary Surveys 

J 

Figure 2 

States Using Collective Bargaining 
To Determine Employee Salaries 

J 
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A fundamental choice In designmg the salary survey is either to exarmne 
the salmes and benefits pad only by pnvate sector firms, or else by all possible 
sources of compehhon wth the State, Including public sector entihes such as the 
federal government and local governments mth.ln the State. Given the statutory 
directwe for the salary survey to e m n e  pnvate sector salanes, however, the JLARC 
staff andysls exarmned only pnvate sources of competihon. 

Currently, DPT uses primarily pnvate sector data to calculate the differ- 
ence between pnvate sector and State compensation, although it also collects data 
from the public sector. 'Ih public sector data, however, is used only for more 
qualitahve cornpansons, and generally does not &8(:t the numbers used to adjust the 
State salary structure. 

Assum~tion 3: The Suwev Should Prod= an Across - thew-& - 
Ths assumption addresses the question: What pmmarily is the survey 

supposed to measure? For instance, the survey and analysis could take a broad, cross- 
sectional approach, to calculate a single number representing the average State 
benchmark salary, estmate a corresponding single average salary for pnvate sector 
counterparts, and then exarmne the difference between these two aggregate num- 
bers. 

Alternatively, the survey and analysis could emphasize an accurate 
estimation of the differences between State and pnvate sector salanes w t h ~ n  each 
benchmark job class, and use these differences to adjust the salanes of the other job 
classes related to the benchmark class. Some other states use t h s  approach m thew 
salary surveys. 

Ths  study focuses on the first approach, wtuch is currently used by DPT, 
because the pnmary purpose of the DPT salary survey 1s to provlde information for 
increasing the entire State salary structure by an across-the-board percentage 
increase. The other approach would entail a radical departure from the current State 
policy of havlng a angle salary schedule mth grades and steps applylng to all 
classified jobs. It would entail fundamental changes to every step of the data 
collection and analysis, and it would also be far more costly 

It should be noted that, after adjustmg the entire State salary structure, 
some particular State job classes may have salanes that are still much less competi- 
tive than salanes offered by the pnvate sector. Therefore, DPT conducts separate 
salary surveys for targeted hghly-competitive jobs. Because these surveys are 
independent of the annual State salary survey, they are not examined In t h s  report. 



bsurn~tion 4: The Studmould Use E m n l o v w  the Unit of Analvsis, 

In d e f m g  the specific population to be represented by the salary survey, 
there appear to be two choices. First, the population of interest couldbe charactenzed 
as pnvate sector employ-, whose competing salanes are to be compared with those 
of the State for benchmark jobs. Therefore, the u ~ u t  of analysis would be the pnvate 
sector firm as an employer. 

However, because survey research typically focuses on mdivlduals, much 
of the research literature on surveys has been developed mth the lndivldual in mnd 
as the umt of analysis. Alternatively, then, the salary survey population could be 
defined in terms of what an mdivldual State employ= could expect to be pad, if he 
or she were to look for the same job in  the pnvate sector. Under tlus second approach, 
the urut of analysis would be the lndivldual employee. 

T h s  study relies on the first approach, because data are more feasible to 
collect and can be Interpreted more coherently when the population IS defined in 
term of competlng employers. The State IS one competmg employer offenng many 
types of jobs. And the primary purpose of the salary survey is to deterrmne what 
competlng pnvate sector employers, 1n the aggregate, are paylng employees who 
perform similar sets of tasks. 

The pnvate sector employers vary in terms of how many benchmark job 
classes they have. Therefore, when collecting data mth the employs as the w t  of 
analysis, some employers will reappear m the sample from one benchmark to another. 
The employers appearing mth greater frequency represent the ones who indeed 
compete with the State more frequently across different types of positions. 

For example, a large bank may compete n t h  the State for computer 
programmers, accountants, secretanes, and custodial workers, while a small real 
estate firm may compete only for secretanes. The large bank, then, is the employer 
that is competing wth the State more frequently across different types of jobs. 
Therefore, the large bank should appear across more benchmarks in the sample. 

If the individual employe were the u t  of analysis, the same firms 
reappearing across benchmarks would be regarded as a "contarnination" of the 
sample. Under thls "ideal sample" perspective, individuals would have to be 
randomly selected unthm each benchmark, mth little overlap. But if ths approach 
were used, it would then be difficult to justify generalinng across the benchmark job 
classes, as it is necessary to do m order to adjust the entire salary structure by an 
across-the-board percentage. Further, such an approach would reqlure a much more 
massive data collection effort, and be far more costly to the State than the employ=- 
onented approach assumed in this analysis. 



CURRENT SURVEY METHODOLOGY AND RELATED STUDY ISSUES 

In implementing the salary survey, DPT contmues to use the general 
approach of the EMS1 salary survey, mth refinements. The current approach can be 
summanzed m five steps: (1) select benchmark classes; (2) collect data from pnvate 
sector firms; (3) estlmate the difference between State and pnvate sector salanes; (4) 
estlmate the difference in total compensation; (5) project changes m salanes, and 
adjust salary structure. 

In recent years, DPT has adrmmstered the first four steps, while the fifth 
step has been camed out by other agencies and staE more closely mvolved in the 
budgeting process. The salary structure adjustment itself is recommended by the 
Governor and finally approved by the General Assembly 

In assessing each of these five steps, JLARC staff rmsed Issues and found 
signif~cant areas for improvement. The survey steps and thew related JLARC study 
Issues are summanzed below Figure 3 provldes a graphc ovemew of the major study 
issues and how they are integral to the survey process. 

D 1 Selection of Benchmark Classes 

A close match between State and pnvate sector jobs is essent~al for a valid 
cornpanson of State and pnvate sector salary data. The benchmark classes should 
represent as large as possible a population of State jobs which have counterparts in 
the pnvate sector. 

Current Practice: DPT selects a sample of State job classes normally 
found in the pnvate sector. These benchmark job classes are intended to pronde a 
good match to pnvate sector jobs havlng the same responsibilities and requlnng the 
same qualifications and skills. The benchmark classes are selected to represent the 
State's occupational groups, salary grades, and employee population as  much as 
possible. 

Benchmark job classes serve as mdicators for closely related job classes as 
well. For example, the job classes of Programmer and Systems Analyst were selected 
as benchmarks, and also served as mdicators for related jobs: Programmer Trainee 
and Programmer Analyst. 

In the 1987 survey, 43 job classes were used as benchmarks, mth an 
additional 64 classes being closely related to them. Currently, approximately half of 
all classified State employees fall Into the job classes that are ather benchmarks or 
closely related to benchmarks. 
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Figure 3 

Issues For Assessing Salary Survey 
And Salary Structure Adjustment 

Benchmark Classes 
Representative? 

Sample Representative? 

Significant Difference 
in Salaries? 

Fringe Benefits 
Represented Adequately? 0, 

Adequate Projections of Future 
Differences in Compensation? 

Source: JLARC staff analysis. 



JLARC Study Issue:. Are the Benchmark Classes Representative? 
The entire survey process and subsequent salary structure adjustment depends on 
t h s  fundamental assumption: either the benchmark classes are at least roughly 
representative of a broader population of State employees, or they are not. If they are 
not, then there is no point m conductmg the survey, and any adjustment of the State 
salary structure based on these benchmarks would be inappropriate. 

The salary survey compares salanes m the State workforce and salanes 
for smilax jobs In the pnvate sector. Data for the State slde of tlrus cornpanson IS 

relatively complete and easy to obtarn. Obtamng reliable data for the pnvate sector, 
however, requres cons-sderable effort. A major challenge to DPT is to obtain compa- 
xable data on a voluntary baas. 

Current Practice: DPT states that pnvate sector firms were selected fox 
its survey sample on the baas of "relevant labor market, w e ,  geographc distribution, 
and willingness to participate." In the 1987 survey, the sample representing pnvate 
sector employers consisted of 14 hospitals, 8 medical centers, and 27 firms in other 
sectors of pxlvate lndustry DPT supplemented ~ t s  own sample data wxth data from 
the Bureau of Labor Statistics (BLS) survey of pnvate sector employers m the 
Richmond and Tidewater areas. 

From each employer mlts sample, DPT collects data on salary ranges and 
actual average salanes of jobs that correspond to State benchmark job classes. DPT 
also collects data on fnnge benefits promded by employers. DPT collects the data 1n 
August of each year, so that the results can be used m the next seswon of the General 
Assembly 

JLARC Study Issue: Is the Sample Representative? Ths xssue 
concerns the sample of pnvate sector f m  surveyed. In particular, the Issue 1s 
whether or not thls sample 1s representative of all pnvate sector employers who 
compete wth  the State for employees in benchmark jobs. If it is not, an adjustment 
of the salary structure based on information from t h s  sample 1s mappropnate. 

3: Estimion of the Difference Between State and Private 
Sector Salaries 

The process of companng State and pnvate sector salanes must at some 
point come down to a cornpanson of two types of numbers denved from the salary 
survey How DPT arnves at  these numbers and utilizes them~s ofcntical xmportance. 

Current Practice: DPT estimates the difference between State and 
pnvate sector salanes by tahng the followng steps. First, for each benchmark job 



class, DPT calculates themean State employee salary Then DPT estimates the mean 
of pnvate firm salanes that are comparable to the State salanes m t h s  benchmark 
job class. The difference between the two means 1s computed. Ths  difference 1s then 
represented as a percentage of the mean State salary for that benchmark. After 
computing prcent differences for all benchmarks, DPT rank-orders the percentages, 
fkom hghest to lowest. The centermost (that is, the median) percentage is then used 
to summaze the difference between State and pnvate sector salanes across all 
benchmarks. 

JLARC Study Issue: Is There a Significant Difference in Salaries? 
Ths issue addresses whether or not the difference between State and pnvate sector 
salanes whch results from the salary survey seems genune. More precisely, the 
question is whether or not the observed difference between State and pnvate sector 
salanes can be attributable to sampling error. 

Thls question must always be asked when collecting data from a sample 
rather than from the entzre population, because uslng a sample reqrures infemng 
fkom relatively few cases to the many whch are not measured in the sample. If there 
is a hgh probability that thls observed difference results from error due to sampling, 
then basing a salary structure adjustment on t h s  difference is not appropnate. 

g t e ~  4: Estimation of the Difference in Total Comrsensation 

In order to compare the full compensation of State employees wth that of 
thew counterparts in the pnvate sector, fnnge benefits should be considered along 
mth salanes. Therefore, an adequate representation of the additional value of fnnge 
benefits to the average benchmark State employee, and to the corresponding average 
pnvate sector counterpart, IS necessary In t h s  way an adjustment of the State salary 
structure can be based on the full picture of differences m compensation between 
State employees and thew pnvate sector counterparts. 

Current Practice: DFT first represents the value of State employee 
hnge  benefits as a percentage of salary Then DPT summarizes the data on fnnge 
benefit costs to pnvate sector employers, also in the form of an average percentage of 
salary These percentages, along wth the estimated difference in salary, are then 
used to estlmate the difference between State and pnvate sector total compensation. 

JLARC Study Issue: Are Fringe Benefits Represented Ade- 
quately? If fnnge benefits are not represented adequately, or if no significant 
difference in fnnge benefits between the State and pnvate sector firms is found, then 
the appropnate alternative is to use only the difference in salanes to make a salary 
structure adjustment. 



The estunated difference in total compensat~onis used to adjust the salary 
structure in the next fiscal year. Thls est~mated difference may change between 
August 1 (the date when the DPT survey asks for salary and benefit xnformat~on) and 
June 30 of the followmg year (the day before the next fiscal year begns). Therefore, 
the changes in pnvate sector and State salanes m that eleven-month penod are 
projected, and the estunated difference in total compensat~on is adjusted accordingly 
The salary structure IS then adjusted by a angle specified percentage to reduce ths 
projected difference. 

Current Practice: Users of the salary survey have varylng methods for 
projecting future changes in compensat~on These methods are comparatively 
discussed in the body of thls report. 

JLARC Study Issue: Are Projections of Future Differences in 
Compensation Adequate? Any projection should take mto account factors whch 
may affect average pnvate sector compensat~on in the future, as well as those 
affectmg average State compensatlon levels (such as turnover and proficiency 
increases). But ~f adequate projections cannot be made, the alternative is to use the 
August 1 estimated difference for adjustmg the salary structure each year. 

REPORT ORGNZATZON 

The five steps of the current salary survey methodology whch are 
summanzed above are the b a s s  for the body chapters of t h s  report. The chapters 
whch follow each focus on one step of the process, providing greater detail on both the 
current process and those areas 1n need of improvement. 



11. Are Benchmark Job Classes Representative 
of State Employees? 

The benchmark classes used m the salary survey should be a set of jobs in 
which the State competes wrth the pnvate sector for employees to perform smilar 
duties. To detemne these job classes, DPT must choose between conflicting goals, 
such as representing the marnmum number of State employees, and obtamng a close 
match between State and pnvate sector jobs. 

The benchmarks whch DFT currently uses, and job classes closely related 
to the benchmarks, include approximately half of all classified State employees. 

are is room DWs selection of benchmark job classes appears to be reasonable, yet th, 
for mprovement. Selection could be improved by adding new classes and by replacing 
those that have become obsolete. 

Conflicting Goals in select in^ Benchmark Classes 

In assessmg DPTs current method of selecting the benchmark job classes, 
an important survey research question must be asked: Exactly what population 
should t h s  sample be represent~ng? Given that the salary survey is supposed to focus 
on the pnvate sector, the benchmark classes should be representing the population 
of State jobs whch have counterparts m the pnvate sector wlth the same responsi- 
bilities and reqtunng the same qualifications and skills. 

There is a tradeoff in selecting the benchmarks. On the one hand, for a 
reasonable companson of salanes to be made, the match between each State 
benchmark job and its pnvate sector counterpart should be as close as possible. Yet 
there are varymg degrees of how closely responsibilities, qualifications, and skills 
really match. 

On the other hand, because the survey data are used to adjust the salary 
structure for all classified State employees, ~t IS deswable for the benchmarks to 
represent as much of the State employee population as possible. Further, DPT has 
stated that representmg as many grades and occupational groups as possible are also 
goals. But these goals may be an inducement to mclude benchmarks which may have 
less than perfect matches mth pnvate sector jobs. 

A close match between State and pnvate sector jobs is essential for a valid 
and reliable companson of State and pnvate sector salary data. Therefore, when 
selecting benchmarks, thls goal should be grven hgher pnonty than the others. As  
a consequence, however, proportionally fewer hgher-level State jobs will be selected 
as benchmarks, because the hgher-level responsibilities and qualifications do not as 
closely match jobs m the pnvate sector. 



Further, small firms often have the same lndivrduals performng a mder 
range of tasks in a even job title than more “specialized" State jobs wth  comparable 
titles. So the State, bemg a larger-scale employer itself, often must look to relatively 
larger-size firms for more comparable jobs, when selectrng benchmark classes. 

In the last four annual salary surveys, DPT has usedvlrtually the same set 
of benchmarks, unth only =or changes kom one year to another. Exhibit 1 lists the 
specific job classes that were used by DPT as benchmarks in the 1987 salary survey 

Exhibit 1 

Job Classes Used As Benchmarks 
in 1987 Salary Survey 

Clerical, Sales, and Data Processing Group 

secretary Photocopy Techniaan 
Secretary, Senior Store Clerk B 
Executive Secretary Computer Operator 
Executive Secretary, Senior Computer Lead Operator 
Office Sernces h d e  Programmer 
Office Sernces Assistant Systems Analyst 
Office Semces Supernsor, Seruor 

Finance, General Administration 
Fiscal Techniaan Accountant. Seruor 
Fiscal Techmaan, Senior Buyer B 
Accountant Comp. & Classification Analyst 

Education, Information, and Planning 
Information Director B 

Institutional and Human Services 
Anesthetist Physical Therapist 
Nutrition Speclalist A Radiology Technolo~st 
Hospital Attendant A Regstered Nurse 
Medical Lab Technologst Regstered Nurse Clinician A 
Practical Nurse A Respiratory Therapist A 
Phannaast 

Engineering and Sc~ences 
Mechanical Engneer B 

Trades, Labor and Warehouse 
A/C & P~fngeration Mechanic Carpenter 
Custodial Worker Electnman 
Food Operations Asst. A Motor Veh~cle Operator A 
Groundsman Storekeeper Supemsor B 
Highway Eqmpment Operator A Trades Ass~stant 

Law Enforcement, Corrections 
Watchman B 

Source: DPT 1987 Salary Survey Report . 



JLARC staff examned all State job titles and descnptlons to detemne 
whether there are additional job classes that could also serve as benchmarks. Uslng 
the Commonwealth of Virg.lma Compensation Plan and DPT's job desmptlon corre- 
spondmg to each job class title, JLARC staff compiled a list of additional job classes 
that seem to have counterparts in the pnvate sector. Table 1 shows the job classes 
representmg more than 100 State employees that may also serve as benchmarks. As 
mth the current benchmarks, these job classes would represent more jobs than just 
those m the speclfic job classes listed. Appendix A shows the complete list compiled 
by JLARC staff, along mth the DPT code numbers of the related job classes. 

Although the current benchmarks and thew related classes represent half 
of d l  clasafied State employees, it may be worthwhile to survey additional bench- 
marks to increase t h s  percentage and to cover some job types that currently are not 
represented. Some examples of job classes to conslder as potential benchmarks, 
whch could cover new areas as well as add to the percentage of State employees 
represented, include: highway equpment mruntenance classes, whch make up .69 
percent of the State warkforce; facilities coordinator (.64 percent); andleamngcenter 
supemsor (.55 percent). 

These percentages may seem small, but the 43 currently-used bench- 
marks, unth related classes, represent an average of apprommately 1 percent each. 
Furthermore, somecurrent benchmark job classes represent relatively small percent- 
ages of the State workforce, such as the mechanical enpeer  and the anestbetlst 
benchmarks (each representing -03 percent). 

In time, some benchmark job classes may become obsolete. Penodic renew 
of emstmg and potentla1 benchmark job classes should contlnue to be done to 
substitute currently relevant job classes for obsolete ones. 

Conclusion, 

Overall, a substantial proportion of all State employees are dready repre- 
sented by the current set of benchmarks, even though not all State employees have 
pnvate sector counterparts. Yet the representativeness of the benchmarks can be 
improved In two ways. First, DPT should attempt to add new benchmark classes, to 
mcrease the different types of State employees represented, as well as to increase the 
proportion of total State employees represented. Second, new benchmark classes 
should be substituted for old ones that have become obsolete. 

Recommendation (I ) .  Each year DPT should revlew emsting and 
potential benchmark job classes, xn order to substitute currently relevant job classes 
for obsolete ones, and to lncrease the number and vanety of State employees directly 
represented by the benchmarks. 



Table 2 

Possible Additional Benchmark Jobs 

No. of State Percent* of 
Employees Total State 

State Job Class Title B ~ r e s e n t e d  Ern~loveee Pnvate Sector Coun t ema~  

Highway Equp. Mechamc A 
Facilities Coordinator 
Learmng Center Supervlsor B 
Special Activlties Assistant 
Psychologst B 
Enrollment & Student 

S e ~ c e s  Specialist 
Instructional Assistant 
Laundry Worker B 
Power Plant Shft Supervssor B 
Agncultwal Techmaan B 
Rehabilitatlon Physiaan 
Laboratory Instrument Maker 
Pnnting Press Operator 
Employee Relations Manager 
Hospital Admmstrative Asst. A 
Resident Physician (licensed) 
Hospital Accounts Collection 
Manager 

Human Resource Director 
Highway Equpment Electncian 
PnntmgBindery Worker 
Highway Equip. Repar Foreman 
Smtchboard Operator A 
Central Sterile Supply Ade B 
Stationary Boiler Fireman B 
Physical/Occupational 
Therapist Ade 

Equipment Mechamc 
Facilities Coordinator 
Youth Home Supervlsor 
Special Activlties Asst. 
Psychologst 

Adrmssions Counselor 
Instructional Assistant 
Laundry Worker 
Power Plant Shf t  Supv 
Agricultural Techclan  
Physiaan 
Lab Instrument Maker 
Pllntlng Press Operator 
Employee Relations Mgr. 
Hospital Admn. Asst. 
Physiaan 

Hosp. Accts. Coll. Mgr. 
Human Resource Director 
Equipment Electncian 
Bindery worker 
Equpment Repair Foreman 
Smtchboard Operator 
Sterile Supply Ade 
Stationary Boiler Fireman 

PhysicaVOccupational 
Therapist Ade 

*The percentages are based on the total number of State classified employees as of 
April 1, 1988: 72,696. 

Source: JLARC staff analysis of Department of Personnel and Trairung data. 



III. Does the Sample Represent the Population? 

In analyzing the sample of pnvate firms selected by the Department of 
Personnel and Trmmng, JLARC staff exarmned the follomng factors: 

how the target populalon 1s defined; 

+ reasons for sampling the populahon, as opposed to usrng the enbre 
populabon, and the brmtabons inberent in the sampling approach; 

specxfic sources of e m r  in  DPTs sampling approach and alternative 
procedures to lmprove the survey process; 

methods for improwng the way the survey is admxmstered. 

The JLARC staff analysis indicated that there are limtations to how weU 
the current survey sample represents the target population. An expliclt defimtlon of 
the target population, currently lachng, is needed in order to safeguard agamst 
subjectxvlty and error. Several actual or potential sources of error were identified 
whch are not currently recogmzed or addressed through DPT's procedures. Current 
salary cornpansons for many benchmark classes can be improved by takmg greater 
advantage of eznsting data sources. The a n a l y s ~  also indicated that, considering the 
potential impact, more resources should be devoted to the salary survey 

DEFINING THE TARGET PRIVA'lX SECTOR POPUIATION 

DPT is reqwred to match comparable posxtlons across the State classlfica- 
tion system w t h  a target population of pnvate sector firms. Identifymg the relevant 
pnvate sector population for companson to the State workforce is a cntical step. T h s  
section discusses weaknesses m the companson process that result from the lack of 
a defimtion for the target population. 

Current procedures for the salary survey do not explicrtly define the 
populabon from whch the pwcu la r  sample is drawn. DPT relies on what mght be 
called a judgment or expert sample xxutlally selected m 1972 by a consulting firm, 
EMSI, for use in Virgma. 

The mitial sample has evolved over time based on two factors: (1) 
judgments as to whch f m  cont~nue to fit DPl"s perception of the State's compan- 
tors, and (2) attempts to tap a sufEcient number of firms which are willing to respond. 



Although DPT currently has procedures to acheve a m x  of firms by 
geographc regon, lndustry type, and firm sme, the cntena the department used to 
deterrmne the proportions of the m x  are unclear. 

Whv a Definition is Nec- 

Scientific sample survey prachce reqwres explicit defmtion of the target 
populahon as a safeguard agmnst subjectlvlty anderror. Such a defimtion would help 
ensure that over time all those responsible for assembling the survey had an objective 
standard by whch to identify mdiwdual firms and the m x  of firms that comprised the 
total survey sample. Without a m t t e n  defimtion, quest~ons concemng the propnety 
of certam survey participants persist. 

For example, though the statute currently calls for compansons with the 
pnvate sector ia the Commonwealth, some of DPTs respondents clearly fall outslde 
the target population so defined. Seven of the eight medical centers surveyed are 
neither pnvate nor in the Commonwealth, but rather are uzllversity medical centers 
in neighbormg states. These seven medical centers should not be included m the 
sample used to calculate the difference between State and pnvate sector compensa- 
tlon. 

Recommendation (2). Consistent wth statutory directive, DPT should 
stop uslng out-of-state or publicly-run medical centers to represent pnvate sector em- 
ployers in Virgma. 

DPT''''tiona1e for Current Procedures 

DPT has defended its current procedure as reliable over time, ylelding 
hgMy consistent estimates of pnvate sector salary trends. Further, DPT believes 
that its sample, which relies heavily on large Richmond-based corporations, is likely 
to be more sensitive to trends in the total labor market than a sample emphasizmg 
smaller firms would be. The current procedure is therefore felt to produce a sample 
whch reflects a larger populat~on. 

Although much of DPTs rahonale for its sampling procedure may be 
defensible, the fact that t h s  rationale is undocumented mcreases the potential for 
inconsistenc~es in the future. 

fmarovine the Process throuvh Definition 

DPT procedures do not sufEclently guarantee that the employer sample 
will remaln representative of the o n ~ n a l  target populat~on. Nor can they guarantee 
that bias will not be introduced dunng the selection offirms through severely limted 
or subjective information concemng the State's true cornpantors. 



DPTs tacit or worhng defrnttion of the employer population appears 
to be reasonable. However, the failure to define explicrtly the target population 
introduces a weakness in the survey process whch could have senous consequences 
over time. 

A systematic, wntten defimtion of the target population is essential if 
consistency and objectivity are to be rnamtamed rn the sample. The defimtion should 
address as many as possible of the factors discussed later m t h s  chapter, including 
size of firms, geographc representabon, and mdustnal representation. 

Recommendation (3). DPT should have a clear systematic wntten defi- 
mtion of the target population to be sampled to prevent error and improve reliability 
over tlme. Ths  wrrtten deht ion  should specify charactenstics of the target 
populahon such as distribution of firm slze, geographc locabon, industrial sectors 
and any other factors relevant for dramng the sample. 

USING A SAMF'LE TO REPRESENT THE POPULATION 

DPT's salary survey is meant to provlde a companson between salanes m 
the State workforce and salanes for smilar jobs In the pnvate sector. Data for the 
State side of t h s  companson 18 relatively curnplete and easy to obtain. Obtainmg 
smilar data for the pnvate sector, however, reqwes considerable effort. Since 
responses are voluntary, the problem of mncomplete data will always be present. 

In assessmg DP!C's method for sampling pnvate sector salanes, the 
JLARC staf'f considered the feasibility of usmg the total or census target population 
(i.e., arll pnvate employers m the State) mstead of a sample. Tlvs approach appeared 
impractical, and a sampling process such as DPT's was judged a reasonable alterna- 
tive, with some reservations. DPT needs to Pve greater recoption to the inherent 
limitations of any sampling approach, especially the margmof error that accompanies 
a sampling estimate. 

Census vs. Sam~le  

There are obvious reasons to prefer a census of every member of the 
population. Calculatmg the central tendency of the whole census of pnvate sector 
salanes would produce not an estrmate but the actual central tendency itself. 
Although there mght still be some uncertanty due to measurement error, t h s  
method would be least prone to error. 

However, there are substantial reasons to prefer a sample to a census. 
Erst, achevmg a truly comprehens~ve census on a voluntary basis would be 
extremely difficult. Second, the statutory requrement that salanes be adjusted 
gnnuallv probably makes a census approach prohibitively expensive. Finally, results 
of the salary survey must be available in tune for use in the budget process each year. 



Sampling the population IS a more feasible alternative, requmg conmd- 
erably less tune, effort, and expense. It appears, therefore, that DPT has appropn- 
ately chosen a sample rather than a census. 

Becognizinp the Limitations of Sarn~l in~  in General 

Although the use of a sample or subset of the total population is appropn- 
ate, t h s  approach has limitations whch nust be acknowledged m applylng the 
results. The process of inferring the results of a sample to the entme populatlon from 
which the sample 1s drawn almost certmnly results in some error. Ths is a reality of 
any sampling process. Sample statistics may be shown mathematically to ensure 
confidence m the results wlthn a &am mar= of error, and that is the best that can 
be reasonably guaranteed of even the best sampling techque. 

Current practice is mmply to treat the salary estimate calculated from the 
sample as though ~t were identical to the actual value that would denve from the 
entue populat~on. The maren of error 1s not taken into account m DPT's process. 
Ways to estimate such error will be discussed in the next chapter of this report. 

urther Limitations of the Current krn~line Procedure 

In an ideal sampling procedure, the sample would be randomlv drawn 
from the larger populatlon. However, the sample currently used for the salary survey 
is not randomly drawn. Such a random sample would be difficult to achleve m t h s  
case, for the same reasons mentioned in the discussion above about uslng a census 
population To some extent, DPT must utilize what data 1s made available on a 
voluntary basis. 

The fact that the sample is not randomly selected does not necessarily 
preclude usmg the resulting data. However, it does make certan kmds of errors (see 
"Non-random Errors" below) more likely Again, the current process does not 
recopze ths sampling principle, and should be made to do so. 

TYPES OF SAMPLING ERROR 

Although sampling error is inemtable, the degree of error can be r i m -  
mzed through careful attention to, and adjustment of, certain factors. The nature of 
these factors and recommended adjustments are discussed In thls sectlon. 

Sampling error may be classified Into two types, random and non-random 
errors. DFT currently does not recogmze and account for the presence of randomly 



distributed error. Furthermore, a number of potenhal non-rmdom errors, also not 
accounted for, may intrude on the salary estmates. Scientific sampling procedures 
exlst to mdin the identification of error and provlde estmates whch accurately reflect 
the lntended population with m d  uncertainty 

Random errors are chance factors whch confound measurement but do not 
have a systematic biasing effct. If many randomly-seleded samples were drawn, ~t 
can be proved mathematically that these errors would be randomly distributed above 
and below the true value. While the exact value of random error remms unknown, 
it may be est~mated statistically based on vanahon m sample values. 

The preasion of the estlmate of random error depends on the size of the 
sample taken fiom the population. Random errors may be reduced, but can never be 
absolutely known, and cannot be shown to be present or absent ul a given sample, but 
only estunated. With a even sample, it cannot be detmmned whether the populahon 
value has been exactly estimated or not, but some degree of error must be expected. 

While it is not possible to know how much or in what direction a sample 
estimate errs in predicting the population value, it is possible to eshmate a range 
around the sample estlmate whch should contam the population value mth a stated 
probability Public opuuon polls typically make use of t h s  mathemahcal character- 
stat of randomly-selected samples by statmg thew range of accuracy 

The slze of the range around a gwen eshmate whch contams the popda- 
tion value itself vanes. The greater the sample slze, the smaller thrs range of random 
error, and the closer the sample estmate to the popdabon value. The larger the 
sample of the total target populabon, the more of the m q u e  features of the population 
are bound to be captured m the sample, and the greater the cordiderne that a slngle 
sample represents the populahon with only ~liltllmal error. 

Conversely, smaller sample slzes can be shown to be more vulnerable to 
overrepresentmg unusual and unreprewntahve members of the population, in effect 
gvmg greater weight to unrepresentahve features whch would be counterbalanced 
by the bulk of the data fiom a census or even a larger sample. It ~s m ths sense that 
larger samples are better and a census ~s best. 

No single change can be shown to reduce random error more than 
increasing the size of the sample of firms in the DPT salary survey Ths change would 
requlre greater State resources for data collection, but the ~ncreased cost would be 
justified by the Increased accuracy of the survey results. l k s  recommendation is 
further discussed in Chapter lV 

Random error ~s inentable m a survey sample. 'Rus fact is not currently 
recogmzed by DPT or others uslng the salary survey, and its lmplicatlons are 



discussed m the next chapter for the s~gmficance of a difference in the observed saIary 
estimates. 

Non-random errors are systematic biases introduced lnto survey results 
due to flawed procedures whch prevent the survey from accurately measuzlng what 
it is intended to measure. Ths  form of error can be elirmnated or substantially 
reduced. Unchecked, it has the effect of systemat~cally mcreaslng or decreasmg the 
sample salary estunate relative to the true population value. 

If the DPT sample were randomly-selected and all other procedures were 
sound, there is 100 percent certamty that only randomly-distributed errors would 
occur dunng sampling. Ths  property makes random samples clearly preferred to 
non-random samples. But, because the current DPT method uses a non-randomly- 
selected sample, the certamty of.havmg only randomly-distributed error m the salary 
survey does not exlst. 

It should be noted that a non-randomly selected sample may still contam 
only randomly distributed error. But safeguards are needed 1n ths type of sample to 
elirmnate the possible presence of non-random error. The next two secbons discuss 
the potentld sources of non-random error identified by J M C  s t d  rn the current 
salary survey 

SOURCES OF ERROR IN DRAWING THE SAMPLE 

Non-randomly distributed error may occur when drawng the sample. Its 
~dentification and elirmnation are important if the sample is to remm representative 
of the population. 

A sampling blas may occur if groups w t h n  the target populat~on have an 
unequal chance of being represented, and if the salary levels of the over-covered finns 
are hgher or lower than the under-covered frrms. Further, ~f the sample 1s biased, 
the salary estimate may also be blased up or down. 

Currently, DPT runs the nsk of havlng biased results. Several sectors of 
the pnvate economy may be over- or under-represented. However, if the safeguards 
discussed in this section are implemented to elimnate t h s  non-random error, then 
~t is reasonable to assume that any remmng error would be randomly distributed, 
and therefore acceptable. 



Overcoverage of the Health Sector 

Certan benchmark classes worlong exclusively in health care can only be 
matched to f m  in the health sector. But the current salary survey also collects data 
on non-health care jobs wthm the health sector firms as well. DPT currently welghts 
the non-health care jobs in the health sector disproportionately by s~mply averagng 
the health sector mean salary wth the mean salary from all other pnvate sector firms. 

In some benchmarks, the health sector is welghted 50 percent of all firms. 
In other benchmarks, when Bureau of Labor Statistics (BLS) data supplement DPT 
survey data, the health sector is weighted 33 percent. However, the health sector 
actually represents only 7.2 percent of all non-agricultural employment in Virprua. 

The current practice can be improved by weighting average salanes for 
non-health care jobs in the health sector proportionate to the percentage that the 
health sector is of the whole non-agricultural pmvate sector. Thus, the mean salary 
for non-health care jobs m the health sector would be multiplied by 0.072, while the 
corresponding mean salary from fwms outside the health care sector would be 
multiplied by 0.928. Adding the two resulting figures together would result m an 
appropnately weighted average value for each benchmark. 

Recommendation (4). DPT should continue to include health sector data 
on non-health care jobs, but welght the data m proportion to the percentage of health 
sector jobs to all pnvate, non-agricultural jobs In Virgma. 

overage of Large Firms 

While DPT has a mur of different firms by size, the sample intentionally 
over-represents large firms. Since there is presently no explicit defimtlon of the target 
population of firms, there can be no attempt to appropnately welght these firms. DPT 
is vulnerable to the charge that firm slze 1s not adequately considered. In addition, 
because it is possible that smaller firms appear to tend toward different salanes, thls 
inequality mght be seen as bias due to non-random error. 

On the other hand, large firms are more likely to have levels of job 
specialization similar to the State's. Thus, the inclusion of many large firms in the 
sample may produce better matches urlth benchmarks. Havlng a hlgher proportion 
of large firms m the sample does not appear to produce any major non-random error, 
and therefore, a sweeping change in sample proportions by size of firm does not appear 
to be justified. As premously recommended, an explicit definition of the target 
populationy ~f compatible mth this present rmx of sizes, is sufficient to address t h s  
concern. 



In the 1987 survey, the proportion of State employees In some repons did 
not match the proporhon of responding h s .  Only in the Richmond area does ~s 
appear a substantial concern, m th  Richmond contmmng 31 percent of State employ- 
ees but 44 percent of responding firms. DPT believes that these firms, bemg predorm- 
nantly large, are good matches to the State as an employer. There rs no evldence to 
suggest othemse. 

It should also be noted that Northern Virgma, whch the Department 
reports has a consistently far hgher cost of competmg, 1s treated in a separate survey 
As a result of t h s  separate survey, job classes in Northern V i r ~ m a  are muhnely 
momtored for comparability wth the pnvate sector; those classes reqzllnng adjust- 
ment are regularly adjusted. Given the close momtonng of the Northern V i r ~ r u a  
area, its inclus~on m the statemde salary survey is unnecessary and mght  blas the 
statemde central tendency Therefore, current practice appears to be appropnate. 

Exlstlng data sources compiled by BLS offer the prospect of substantial 
improvements in the accuracy of salary data for two of the metropolitan areas In the 
state, Richmond and Nodolk-Virgma Beach-Newport News. Appendix B discusses 
the possibility of replacing DPT data for some specific benchmarks wth BLS data for 
these areas. 

Disnro~ortionate Coverwe bv Industrv Tvcle 

In the sample, the proporhon of pnvate sector firms by Industry type 
vanes wldely from the actual proportion of employees in these industnes statemde, 
as shown m Table 2. The lndustnal category of finance, msurance, and real estate 
appear to be over-represented m the sample, almost four times ~ t s  actual proportion 
of nonapcultural, pnvate sector employment. Conversely, wholesale and retail 
trade and semces are substantially underrepresented, w t h  the sample proportion 
about one-half of the actual proportion. 

These proportions are only a problem if the actual target population has 
different industry proportions than the present sample, and if salary averages differ 
for the same benchmark jobs across different ~ndustnes. If salanes are the same 
across lndustnes for the same job, then the m x  of industnes is melevant. Further, 
some lndustnes may have greater or fewer matches to state benchmark classes and 
therefore be unequally represented. For example, the retail trade mth many sales 
clerks may present few potenhal matches to State jobs. 

The amount of non-random error due to the sample proportions cannot be 
estimated at  t h s  point, because the ~ndustry proport~ons of the target population 
have not been defined. But possible non-random error would be reduced if the 
lndustnal m x  of the target population were explicitly defined, and if more firms ln 



Table 3 

Comparison of Actual to Sample Percentages 
of Private Sector Firms by Industry Type 

Percentage Of 
Percentage* Pnvate Sector 
Jl~sWm! Em~loyment 

Mimng 4 1 
Manufactmg 30 22 
Transportation and Utilities 15 6 
F'inance, Insurance and Real Estate 26 6 
Wholesale and Retail Trade 15 28 
Semces 11 28 
Construction 0 8 

'Totals do not sum to 100 percent due to rounding error. 

Source: Virgima Statistical Abstract and DPT Report on Salary Survey 

currently under-represented industries (such as construction) were encouraged to 
participate. 

Additional improvement of salary data by industry type appears to be 
possible through the use of exlsting data collected by the Virg~lma Employment 
Comrmssion (VEC) from its survey of manufacturing wages. DPT previously used 
VEC data in the survey process. However, certain problems m t h  the tirmng of VEC 
data prevented its conhnued use by DPT. Appendix B discusses the prospects for 
using VEC data. 

OTlD3R AREAS FOR IMPROV]E:~NT 

The prevlous section discussed potentla1 sources of error in the current 
sampling procedure. There are, however, other areas In addition to the makeup of the 
sample In whch the survey process could be ~mproved. These areas are the design of 
the questlonnme used by DPT, admwstratlon of the survey, and the process of 
coding and entenng data znto the computer. 

Besisn of the Questionnaire 

Random error and non-random error may both be concerns if the question- 
na re  eliciting information from firms does not provlde sufficient information for 



accurate and preclse measurement. For example, random error could be introduced 
~ n t o  the survey because an msufficlent descnption of a benchmark class may lead to 
unreliable matches (i.e., some appropnate matches are made while others are not). 
Worse, the msficlent information may result in invalid matches, creatmg non- 
random error by biasing the data wth salanes that are mappropnately hgh or low 

Current practice is to tnm observations that are two standard deviations 
beyond the mean response for that benchmark job. Ths  practlce of removlng 
observations that appear "too hgh" or "too low" should stop. A better method 1s to 
identlfy outliers and conduct follow-up lntemews mth firms to determine the reason 
for the atyp~cal response. If there is clear evldence that the data item is mnvalid, then 
~t should be elimmated; otherwrse, it should remaln in the data set and be included 
in the calculation of the salary estimate. 

A range test may be another form of reliability check of the data. For 
example, in the 1987 salary survey, 17 out of the 43 benchmarks had firms reportmg 
a mde range of average salanes: the hghest reporting firm was at least 75 percent 
lugher than the lowest reporting firm. Ths  wde range may lndicate meliability of 
the data. Therefore, for over one-thrd of the benchmarks, questlons anse about the 
degree of error in assignment of pnvate firm jobs to a benchmark. Again, questions 
of t h s  nature should spur follow-up mtemews to clarify concerns regarding the use 
of such data i tem. 

The use of trained ~ntemewers to help firms match their jobs to the 
benchmark classes mght overcome t h s  data problem. DPT should plan to comblne 
personal l n t e ~ e w s  urlCh the present mail questionnaires for survey data collection. 
DPT should mail the survey instrument to respondents for completion pnor to a 
scheduled personal lntervlew D w g  the lntemew, the responses should be vali- 
dated to ensure that the survey responses are correct, thereby increasing the 
reliability of responses. 

DP?"s current level of staffimg for the annual salary survey (including data 
collection, analysis, and generatmg the report) is one-fourth of a full tlme eqmvalent 
(FTE) powtion. In the 1987 salary survey, thls staning level may have been 
insufficient for arrangmg personal Internews wlth the 86 firms initially selected for 
the survey Improving the data collection through personal internews would reqmre 
a greater level of resources. 

Recommendation (5). DPT should stop deletlng outliers solely because 
a firm's average salary appears too hgh or too low DPT should institute follow-up 
procedures in cases where firms report average salanes either two standard devla- 
tlons from the mean average salary reported by all firms for that class, or where firms 
report average salanes 75 percent greater than the mrumumreported average salary 
for that class (in whch case firms wlth extreme values would be contacted). Follow- 
up questlons should address the degree to which the respondent has appropnately 
matched State benchmark class jobs mth the firm's job. Only ~f an independent 



reason accounts for the outlylng value (such as a msrnatch between State and pnvate 
sector jobs) should an outlier be deleted. 

Recomntendation (6). In collectmg survey data, DFT should attempt to 
follow-up dl mail queshonnmres with personal mtemews. ms step should substan- 
tially Increase the reliability of responses, and may mcrease the response rate. 

Because firms partlclpate m thrs survey on a voluntary basis, non- 
response IS a potenha1 source of error. Response b~as, a form of non-random error, 
may occur if a firm's willingness to respond is m any way correlated mth salary levels. 
DPT reports smaller firms and firms outside the State's major metropolitan areas are 
likely to have lower salanes and are also likely to respond mth a lower frequency, 
perhaps skewrng upward the pnvate firm salary estimator. With a 47 percent 
response rate among pnvate h, the large number of firms not responding is a 
concern. 

Greater vigor in purswng respondents by phone and especially through 
personal lntemew IS one remedy Greater effort toward prowding participants wth 
useful analysis and data based on thelr fmds results may be another way to promote 
hgher parbclpahon, a possibility ment~oned by DPT. 

Another possible method that may Increase the response rate lnvolves the 
cover letter sent wth the quesbonnares. Havlng the cover letter sent through the 
Secretary ofAdrmnzstratlon, the Governor, or a member of the G.eneral Assembly may 
result m a hgher proportion of contacted finns parhclpatmg. 

Recommendation (7). As DPT has suggested, DPT should Increase the 
response rate of rts sample of firms through the development of reports whch 
summarize and analyze pnvate sector salary data. The reports will be offered to 
parhelpants free of charge as an incentlve for partlapation. 

Codinv and Entering Ddta into the Comnuter 

The process of coding and entenng data could introduce additional error 
to data sets. Currently, DPT runs screens to catch the most easily-detected errors, but 
does aot systematically proof all or even most of the lndiwdual salary survey data 
items. A31 error due to coding and data entry can be easily elimnated by proofing the 
data set. Given the amount ofthe State's total expenditure that IS affected by payroll 
decsions, any errors of t h s  sort should be elinunated by proofing every element of the 
data set. 

It appears that proofing the data set could easily be accomplished In one 
w o r b g  day There are three salary vanables to proof: the rmmmurn, the average, 



and the maxunum salary reported by each firm for each benchmark. In the 1987 
salary survey, there were apprommately 600 observations, where an average of 16 
firms reported salary data for each of the 38 benchmarks represented m the DPT 
sample. The r e m m n g  five benchmarks were represented solely by Bureau of Labor 
Statistics data (rather than by DPT sample data), whch had already been proofread 
before publication. 

Recommendation (8). DPT should proofread every element of the data 
set mthout exception, and follow-up \nth respondents on any questionable items. 

CONCLUSION 

It xs obvlous that the State has an interest in reduclng the error in 
estimatmg the salanes of comparable pnvate firms. The State's goal should be to 
identify all potential sources of error and reduce or eliminate all errors wthm the 
bounds of practicality and resource constraints. 

Improving the salary survey involves balancing three factors: accuracy, 
practicality, and economy Accuracy refers to the degree to  whch the sample can be 
used to compute valid estimates. Practical considerations demand that the survey 
recogmze human and orgamzahonal limtations and that it be accomplishable as 
planned. Economy refers to the fulfillment of survey objectives mth the most 
preasion at the least cost. 

Any survey design~s likely to face trade-offsin attainment of these cntena, 
as between accuracy and the other cntena. For example, the time and money it takes 
to buy somewhat more accuracy of measurement is only justified by the strength of 
other elements of the deslgn, available funds, and the practicality of rmplementing 
such a strategy Finding the appropriate balance should be emphasized m survey 
sample design. If certaln weak links m the survey process stand out as clearly 
weakenmg the entire cham, there is no sense m strengthening other aspects of the 
design until these steps are strengthened. 

The questlon of how well the sample represents the population depends on 
reducing random error and elirmnating non-random error at several stages of the 
survey design and ~mplementation process. Implementation of the changes sug- 
gested In this chapter should substantially Improve the likelihood that the survey 
sample is representatwe. 

Developing a survey sample design whch better represents pnvate sector 
employers will probably requue more resources than are currently devoted to the 
salary survey The resulting quality improvements will allow the salary estimates 
from the survey to be analyzed and applied to State salary adjustments wth greater 
co~idence. 



IV. Is There a Significant Difference 
Between State and Private Sector Salaries? 

Calculatmg the overall difference between State and p m t e  sector sala- 
nes entails distilling data from both the State and the pnvate sector down to a single 
number. Obv~ously, m w n g  at the ufinal" number is a cruclal step in the process. 

DPT currently uses the followmg steps to characterne the overall differ- 
ence between State and pnvate sector salanes. For each benchmark, DPT calculates 
the average salary for State employees, and the average salary of the pnvate sector 
counterparts. Then DPT calculates the difference between pnvate sector and State 
salanes for each benchmark, by subtract~ng the pnvate sector average &om the State 
average. Thls difference is then represented as a percentage of the State average 
salary, and called the *denation" 

Across all 43 benchmarks wth pnvate sector counterparts, the devlatlons 
are ordered from lowest to lughest. DPT currently assumes that the most "typical" 
devlatlon is the median, or centermost value: that 18, the devlation of benchmark 
number 22, out of the 43 rank-ordered benchmarks. In 1987, thus centermost 
devlatlon was 7.11 percent. From t h s  measure, DPT concluded that the pnvate 
sector in general pays salanes that are 7.1 1 percent hgher than salanes pad by the 
State for similar jobs. 

In analynng the current process, JLARC staff found cause for concern in 
several areas: (1) the overall difference appears to be subject to arbitrary fluctuat~on, 
(2) salanes in some pay grades appear to have a disproportionate influence in the 
calculat~ons, and (3) sampling error 1s not taken into account. 

However, an alternative approach IS available for overcormng these 
problems. Significant improvements could be acheved by we~ght~ng benchmarks 
proportionately to the number of State jobs m each benchmark, and by expressing the 
salary differential as a range whch takes sampling error into account. 

OVERALL DIFFERENCE IS SUBJECT TO ARBITRARY F'LUCTUATION 

Under DFTs current method, if there IS error in the estimate of the 
centermost devlation, uslng it to represent the difference between all pnvate sector 
and State salanes creates an Inaccurate overall estimate. Table 3, whch illustrates 
the range of the rank-ordered denations used by DPT, provldes some perspective on 
ths problem. The current method relies too heavily on the accuracy of the est~mated 
devlatlon of one benchmark (the centermost devlation, number 22). 



It should be noted that a substantzal degree of error may exlst m the 
deviation estmates of indindual benchmarks. Some benchmarks in the 1987 salary 
survey have devlatlons based on average salanes from as few as seven pnvate sector 
firms. Hawrg so few observabons mthm a benchmark makes the average pnvate 
sector salary for that benchmark hghly sensitive to the speclfic indivldual firms 
observed. In t h s  situation, the average salary could be more a reflection of the 
idiosyncracies of the indimdual firms sampled than of the broader population of 
pnvate sector firms. 

l lus situation could cause the estimated average pnvate sector salanes, 
and the resulbng estmated devlahons, to fluctuate invalue across a wde range from 
one benchmark to another. Table 3 shows that the estimated denations in the 1987 
salary survey ranged from -30.32 percent to +14.45 percent. Ths  wde range may be 
due in part to the instability of denahon est~mateson the indivldual benchmarklevel. 

A separate but related problem ~s that the benchmark which becomes 
"central" could vary according to arbitrary factors such as the addition or subtraction 

Table 3 

Illustration of Rank-Ordered Deviations 

Rank-Order - Benchmark Job Title 

1 Public Relahons Director -30.32 
2 Motor Vehcle Operator -27 45 
3 Groundsman -25.91 

Programmer 
Secretary 
Office Semces Arde 

41 Dieticlan +8.68 
42 Systems Analyst +9.12 
43 Food Operations Assistant +14.45 

*The denation is the average State salary a n u s  the average pnvate firm salary 
for each benchmark, represented as a percentage of the average State salary 

Source: JLARC analysis of data from DFT 1987 Annual Salary Survey. 



of other benchmarks. And, if the median benchmark changes, so does the salary 
differenbal associated mth it. For example, had the median devlation been observa- 
tlon number 23 ~nstead of number 22 in the rank order, the overall difference would 
have been -3.36 percent mstead of -7.11 percent, or less than halfthe amount reported 
In 1987 

Ths  example could have been a reality had DPT added two new bench- 
marks in 1987 Then the centerrnost benchmark would be number 23 in rank-order 
rather than number 22. If these two additional hypothetical benchmarks both had 
devlations r a h g m  order above number 23, the new median would be -3.36 percent 
instead of -7.11 percent. Even mthout adding two benchmarks, it 1s not clear why 
-7.11 1s a more Utypical" difference than -3.36, except for the fact that one value 
happens to be m the exact center of the rank-order and the other happens to be next 
to 1t. 

Averagmg the pnvate firm salary estimates across all benchmarks, rather 
than t d g  a angle "typical" benchmark estimate as a precise summary of all other 
benchmarks, mght overcome some of the effects of arbitrary fluctuation. Averamng 
across all benchmarks uses all of the data collected, rather than relylng heavily on the 
precision of the few pnvate firm data pants that appear in the "typical" benchmark 
job. 

EMPLOYEES IN HIGHER S U Y  GRADES GIVEN 
TOO MUCH INFLUENCE 

There is mde vanat~on in devlations across benchmarks, as shorn m 
Table 3. Yet these demat~ons are summanzed by a srngle number, whlch is used to 
adjust the entire salary structure. The vanatlon in devlations lndicate that if some 
job classes are adjusted appropnately by t h s  smgle number, others will not be 
appropnately adjusted by it. An mportant question is whether some job classes 
should have a greater influence on thls single number than others. DPT currently 
weights each benchmark equally THis practice, however, presents a major problem. 

DPT justifies the current practice by the follounng rationale. The Com- 
monwealth needs to be equally competitive mth the pnvate sector at grade 1 and 
grade 23. It is as important, m terms of the structure, to be as competltlve for a job 
class mth two employees as for a class mth two thousand. Unequal welght~ng could 
lirmt the unpact of many of the job classes and many of the salary grades. However, 
thls line of reasonmg has limtations. 

It must first be understood that m k n g  the entlre State salary structure 
competitive lnvolves two different types of adjustments. One is the annual adjust- 
ment of the salary structure by a single number, to keep pace wth overall salary 
movements m the pnvate sector job market. But expecting a single number to make 



all grades of the entne salary structure equally competitive is unrealistic, because not 
all State salanes differ from the pnvate sector in the same way 

Therefore, a second type of adjustment is also made: one-tlme-only 
changes to specific grades of the salary structure (or to specific job classes mth staffing 
problems). These one-time adjustments require surveys independent of the annual 
State salary survey, and are not assessed m t h s  study 

The pnmary purpose of the annual salary survey process is to make the 
first type of adjustment: an annual smgle-number adjustment of the entwe salary 
structure. However, slnce t h s  adjustment will always be more appropnate for some 
job classes than for others, it should be made in a way that is appropnate for a hgher 
number of State employees. 

Conversely, the current method of weighting all benchmarks "equally" 
actually Bves greater weight to the salanes of the relatively few mdimdual employees 
in the hgher grades. Apprommately 63 percent of all State classified employees are 
in grade 7 or below, as shown m Figure 4. In other words, roughly two-thrds of all 
State classified employees are m one-thrd of the salary structure. Therefore, under 
the current methodology and the current goal ofequal weight for each grade, the State 
is adjusting the salanes of two-thds of its employees (those in the lower seven 
grades), based on a salary structure adjustment whch may gve them half as much 
influence as the remarung thrd in grades 8 through 23. 

In conclusion, weighting the benchmarks proportionately would make 
more sense than weighting them equally If some benchmarks represent larger 
groups of employees, they should have greater weight in any number that summa- 
nzes the difference between State and pnvate sector salanes, rather than hamng 
equal weight with benchmarks representing very small groups of employees. 

SAMPLING ERROR IS NOT TAKEN INTO ACCOUNT 

A third problem relates to the fact that error due to sampling is mevltably 
present. There is almost always some discrepancy between what is observed m a 
sample and what really exlsts in the entire population. Ths  discrepancy is inemtable, 
because a relatively few firms in the sample are directly observed, and they represent 
as promes a much larger number of firms in the broader population which are not 
directly observed. 

But the current method provldes no way to determne how much the 
estimated overall difference in salanes is likely to be an artlfact of sampling error. 
Further, the current method assumes that this estimate from the sample is perfectly 
on target mth the corresponding salary difference of the entire population. So the 
question of whether the difference between State and pnvate sector salanes is 
statistically sigmficant is not considered. 



AN ALTERNATIVE APPROACH FOR REPRESENTING 
SALARY DIFFERENCES 

L 

. 

The prevrously discussed weaknesses i n  DPT's current process can be 
improved through the application of two accepted statistical concepts: the weighted 
mean and the standard deviation. 

- Figure 4 

Distribution of State Employees by Salary Grade 
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laries Across B-arks With a W e a  fmmmarizinv m e  Sa ted Meaq 

When summmnng State salanes w t h  a single number, a fundamental 
quesbon IS: What measure of central tendency is most appropnate? The most 



commonly used measures of central tendency are the mode, the median, and the 
mean. Appendix C discusses why the use of the mode, the median, and the simple 
mean present problems m sumrnannng State salmes. 

These problems can be solved by usmg a weighted mean as the summary 
measure for State salanes. Each benchmark State salary would be we~ghted 
according to the proportion of State employees represented -by that partmdar 
benchmark position, out of all State employees represented by all benchmark 
positions. 

Summarizinn Private Sector Salaries With a Weiehted Meaq 

The central tendency measure of pnvate sector salanes should provlde a 
slngle number to compare mth the welghted mean State benchmark salary It should 
summmze what pnvate sector counterparts to State employees m benchmark 
pos~t~ons are pad. Therefore, ~t should parallel the we~ghted mean State benchmark 
salary 

The weighted mean salary for the pnvate sector can be calculated m three 
steps. First, unthm each benchmark job class, an average pnvate sector salary should 
be calculated across all firms sampled. (Ths average can be calculated as a welghted 
average, where the weights are proportional to the number of employees a Dven firm 
has m a pven benchmark job.) Second, a weight should be assigned to each average 
pnvate sector salary of the benchmark job class. These weights would be the same 
ones applied to the welghted mean State benchmark salmes: each benchmark 
weight would be the proportion of all benchmark State employees represented by that 
part~cular benchmark job class. Thud, the average pnvate sector salanes would be 
multiplied by their corresponding weights, and summed. Thls sum would be the 
weighted mean pnvate sector salary 

ow IJsing the Weighted Means Im~roves the Estimate 

As stated previously, a problem unth the current use of the median 
devlatlon is that it is hghly subject to arbitrary fluctuation. One reason for ths 
problem 1s that many of the estmated average salanes appear to be unstable on the 
lndivldual benchmark level. Rather than using a smgle "typical" benchmark 
devlation as a preclse summary estlmate of all deviations, the we~ghted means serve 
to average salanes across all benchmarks. T h s  averagmg helps to overcome the 
arb~trary fluctuation on the lndivldual benchmark level. The weighted means use all 
of the data collected, rather than relylng on the precision of the few pnvate firm data 
points that appear in the "typical" benchmark job. 

In addition, ~t was shown that under the current method, the median 
salary difference 1s hlghly sensitive to how many benchmarks are m the sample. In 



fact, adding many new benchmarks could cause drastic surlngs in the value of the 
median salary difference, even if the new benchmarks represented few State employ- 
ees. 

The use of weighted means reduces thls possibility Because each bench- 
mark is welghted according to how many State employees are represented, the 
est~mated overall difference between these weighted means is much more stable 
compared to the median devlatlon when new benchmarks are added. Adding the 
benchmarks refines the estimated difference between the weighted means by havlng 
more State employees represented, but only m proportxon to how many more are 
represented. Further, analysis presented m Chapter I1 indicated that the current set 
of benchmarks already represents the largest groups of State employees mth pnvate 
sector counterparts. 

The second problem mth the current method, that employees in hgher 
grades are even too much duence, 1s also reduced by wing we~ghted means. Each 
benchmark would be weighted by the number of State employees ~t represents. 
Therefore the weighted means would be more sens~t~ve to those grades havlng more 
State employee, and less sensitive to those hav~ng fewer. 

Recommendation (9). DPT should use welghted means to summarize 

the pnvate sector salanes and State salmes across benchmark jobs. 

Estimating the Standard Deviation of the Weighted Mean 
Private Sector Salaxy 

The thud problem discussed for the current method was that sampling 
error 1s not addressed. Assumrig the use of the weighted means as recommended 
above, sampling error can now be taken mto account through the use of a standard 
dew ation. 

The weighted mean for pnvate sector salanes IS calculated using sample 
data. Ths  estunate 1s bound to be different from one taken from the entlre population, 
 fit were possible. Therefore, a standard devlatlon of t h s  sample weighted mean is 
needed, to deterrmne how much error in the welghted mean estimate could be 
attributed to sampling. 

The standard devlatmn is calculated as follows. W i t h  each benchmark, 
the vmsnce wthm that subgroup is computed, and divlded by the number of firms 
in that subgroup. Then thls unthn-benchmark vanance 1s weighted (by the square 
of the proportion of all State benchmark employees represented by that particular 
benchmark). All of these weighted unthn-benchmark variances are then summed. 
The square root of ths sum equals the standard devlatlon of the weighted mean. 



i i h h a  iati 
Differences 

Once the weighted mean State benchmark salary, the weighted mean 
pnvate sector salary, and the standard deviation of the pnvate sector welghted mean 
have been calculated, the difference between State and pnvate sector salanes can be 
addressed. If t h s  difference is deterrmned to be genune, then it is reasonable to 
adjust the salary structure accordingly But if the difference appears likely to result 
from sampling error, then baslng a salary structure adjustment on it would not be 
sensible. 

Determining Whether Salary Differences Are Statistically Signifi- 
cant. The method for detemmng whether the salary differences are significant can 
be explamed best mth the followmg hypothetical example. 

Suppose that the wezghted mean benchmark State salary zs 
$1 6,700, the wezghted mean salary from the przvate firm sample 
zs $18,464, and the standard devzatzon of thzs pnvate firm 
wezghted m a n  zs 861. Further, assume that the error around the 
sample wezghted mean ts randomly distributed, and that alter- 
natzve sample draws uroula' also have randomly distributed 
error 

Theprzvak sector wezghted mean salary zn thzs example would 
lie between $16,788 and $20,151, at the 95 percent level of 
confidence. In other words, there w less than a fivepercent chance 
that theprzvate sector wezghted mean salary zs less than $16,778 
or greater than $20,151, judgzng from what zs observed zn the 
sample. Appendix D explazns zn greater detail how to calculate 
thzs range. 

Because the wezghted mean State benchmark salary lies outslde 
of thzs range, the diference between przuate sector and State 
wezghted mean salarzes zs statzstzcally szgnzficant (at the five 
percent level of szgntficunce). 

In t h s  example, thereisless than a five percent chance that, had the entlre 
population been used instead of drawng a sample, there would really be no difference 
In salanes and that the difference observed from the ~ a r n ~ l e  mean is simply due to an 
unusual draw of the sample. That IS, there is less than a five percent chance that the 
difference observed from the sample data is attributable to sampling error. 

The "level of sigmficance" concept is important because it indicates how 
likely it is that the estimate from a sample is merely an artifact of sampling error, 
rather than a genuine difference. Therefore, the smaller the level of sigmficance, the 



better: five percent or less, for example, 1s conventionally consldered by users of 
statistics to be a suffaentlly low probability much of the time. 

But ths five percent is merely a co~lvnonly~used convention, not a Ymagx 
number" for a level of s~gnificance. Salary differences could also be consldered 
genune at the ten or frfteen percent significance levels. In these situations, there 
would simply be a hgher (ten or fifteen percent, as opposed to five percent) degree of 
doubt than at the level that is most oRen considered convent~onally acceptable. This 
hgher level of doubt may still be tolerable m some situabons. 

Using Ranges to Represent Salary Differences. The mandate for thls 
study directs JLARC to assess "the methods used to detemne the mmmum 
percentage salary scale adjustment." The word "mmumum" implies that the salary 
survey process should produce not just a s~ngle point estimate for adjustmg salanes, 
but a mmmum and a maxmum value: a range. 

Furthermore, as discussed earlier, error 1s lnevltable when usmg a sample 
to represent a broader population. In particular, there is virtually 100 percent 
certmnty that a slngle point estunate of the pnvate sector welghted mean salary, 
taken from a sample rather than the entire population, is not perfectly on target. 

Therefore, lt makes sense to characterne the est~mated difference be- 
tween pnvate sector and State salanes m terms of a range. In ths way the error 
attributable to sampling is considered when stating the difference between State and 
pnvate sector salanes. 

For znstance, m the erample used above, at a 95percent level of 
confidence, the difference between State and przvate sector sala- 
rles zs $1 764 (plus or mznus $1688), or 10.6percent (plus or mnus 
10.1 percent) of the State wezghted mean benchmark salary. In 
thu case, there u only a 2.5percentprobability that the difference 
zs actually below thz-s range, anda2.5percentprobability that the 
difference zs actually above tt. 

But if a hgher level of uncertanty can be tolerated, the range can be made narrower. 

For ezample, at an 80percent confidence level, the difference rs 
$1764 plus or rnznus $1104, or 10.6 percent plus or mznus 6.7 
percent of the State wezghted mean benchmark salary. At thzs 
leuelof confidence, there zs a ten percent chance that the difference 
u actually below the range, and a ten percent chance that zt zs 
actually above zt. 

Overall, the higher the probability of being wrong that can be tolerated, the narrower 
the range can be. 



It should be noted that, when calculatlng a range, the rmdpoint should be 
selected as the best single-number estimate of the gap between State and pnvate 
sector salanes. For example, if the lower end of the range is always selected over the 
years mstead, there 1s a h~gher probability that the State will always lag pnvate 
sector compensation. Similarly, if the h~gher end of the range 1s always selected, there 
IS a bgher probability that State compensation will m tune exceed the pnvate 
sector's. By uslng the mdpolnt of the range, the probabilities of these two undearable 
outcomes are balanced. 

Recommendation (10). DPT should estunate the error attributable to 
sampling through the use of the standard devlatlon, and should use ~t to denve 
rmmmum and maxlmum values of the estimated difference between State and 
pnvate sector salanes. The rmdpomt of the range should be selected as the best 
smgle-number estimate of the gap between State and pnvate sector salanes. 

A better way of narromg the range 1s to Increase the sample size m future 
years. For example, if DPT were authorized an additional Full Time Equvalent 
(FTE) posltlon to work on the salary survey (DPT currently has one-fourth of an ETE 
w o r h g  on the salary survey) and if t h s  increase enabled DPT to collect data from 
four times as many firms as it does now. then the 95 percent confidence level range 
would be $1,764 plus or rmnus $860 (instead of $1,764 plus or mnus $1,6881, or 10.6 
percent plus or mnus 5.1 percent of the weighted mean State salary The 80 percent 
confidence interval would be $1,764 plus or mnus $552, or 10.6 percent plus or mnus 
3.3 percent of the we~ghted mean State salary These estimates are based on the 
assumption that the additional firms sampled would have just as random a distribu- 
tlon of errors as those currently sampled. 

Recommendation (21). DPT should increase the slze of the sample of 
pnvate sector f m .  The magmtude of random error that would be due to sampling 
would be reduced. This change would require greater State resources for data 
collection, but the Increased cost would be justified by the increased accuracy of the 
survey results. 

DPT's Concern about Fluctuating Estimates Across Years 

A final concern expressed by DFT staff 1s the stability of the observed 
differences m salary from one year to the next. DPT has indicated problems mth  
fluctuating polnt estimates of pnvate sector salanes from one year to another. A 
major reason for some of the fluctuation may be the mentable error from uslng a 
sample to represent a broader population, especially when the particular firms m- 
cluded In the sample may vary from one year to the next. 



Havlng the sample consist of the same firms across years may irutially 
appear to reduce this problem, because the estimated pnvate sector salanes may 
appear to be stable across years. But this practice actually makes the problem worse, 
because it locks m whatever bias the sample may have in one year for future years as 
well, and gves the false appearance of stability in the estimate over time. 

Agrun, the best way to resolve t h s  problem is to recognize up front that 
there is error due to havlng a sample represent a broader population. Charactenzing 
the estimated difference in State and pnvate sector salanes as a range of possible 
values, rather than as a point estimate, allows for this fluctuation in the sample of 
pnvate sector salanes. 

CONCLUSION 

Of all the factors exarmned in t h ~ s  report, the single number used to 
represent salary differences has the greatest potentla1 financial xmpact on the State. 
Therefore, it is cntical that the magnitude of error associated with t h s  number be 
reduced. Because DPT's current method for charactenz~ng the difference between 
State and pnvate sector salanes has weaknesses, the alternative approach outlined 
in t h s  chapter should be used instead, T h s  alternatzve mvolves using a measure of 
central tendency that makes more sense than the measure DPT currently uses. 
Because a central tendency measure m thls case should summarize all of the salary 
data rather than simply pick the most *typicalB salary and ignore other values, a 
weighted mean should be used. 

The use of t h s  alternative approach would also necessitate that DPT 
discontinue, as recommended in Chapter 111, the current practice of tnmrmng outliers 
simply because some observations have salanes that appear "too hgh" or "too low " 
If there xs clear independent evldence that a data item is not valid, then it should be 
eliwnated. Otherwise, it should be included when estimating the sample weighted 
mean, even though it may cause the estimate to appear to fluctuate more across years. 

But this apparent problem would be reduced by acknowledgmg the 
existence of error due to sampling. Using a range to charactenze the difference in 
salanes not only reduces reliance on the precise value of a point estimate, but the 
impact of outliers is also reflected in the estimated sampling error, which determines 
the range as well. Increasing the sample size is the best way to reduce the sampling 
error itself. 





V. Are Fringe Benefits Represented Adequately? 

DWs current approach to fmge benefits pves only a rough estimate of 
the difference in employee hnge  benefits and weakens the precision of the total 
compensation estimates. The State needs to improve fnnge benefit estimates. Im- 
provements can be made in two ways: better data collection, and better analysis of 
the data. 

FRINGE BElWFIT DATA COLLECTION 

Random error and non-random bias may both be problems because of the 
questromame currently used for gathering benefit lnformatlon from pnvate sector 
firms. The questionnare has some lixmtatlons which may weaken confidence in the 
total compensation estunate. 

Limited Information on Benefit Level$ 

Current DPT practice relies on describing a typical employee profile, and 
asklng the pnvate firms what they would pay thls employee m benefits. Thls typlcal 
employee profile conslsts of an employee vnth six years of semonty w t h  the employer, 
unmarned, and unthout dependents. DPT does not check the profile to ensure that 
~t fits the average State employee. 

Of course, employees unth different charactenstlcs (such as havlng de- 
pendents covered by benefits) may requre different h g e  benefit costs from the 
employer. If a single profile of a typical employee must be used, it would be improved 
by reflecting the average State employee better 1n terms of: average years of seniority, 
whether marned or unmarned, and the average number of dependents. DPT could 
use its records on State employee charactenstics to improve its typical employee 
profile. 

DPT currently collects a single set of benefits iformation from each firm, 
wthout consldenng the possibility of varylng fnnge benefits for different benchmark 
jobs. Fmnge benefits may vary across job classes, as some benefits are tled to salary 
levels acd others may be reserved for only some positions in the firm. 

Whether benefit data should be collected by benchmark class 1s an Issue. 
T h s  change would achleve greater reliability in comparing benefit levels of the 
"average" employee, slnce more than one type of employee would be accounted for in 
the data. But there is one disadvantage w t h  t h s  approach: the amount of data to 
be collected and analyzed would increase dramatically (Appendix E discusses this 
possible future refinement.) 



Recommenclrrtion (12). DPT should unprove its typa l  employee profile 
to match the average State employee better, usmg~ts records on State employee char- 
actenstics. DPT should use t h  lmproved profile to collect hnge benefit mformatlon 
from each pnvate firm. 

ow to Raresent the Value of Benefih 

There are two possible approaches for representing the value of fmge 
benefits: cost to the employer, and value to the employee. Current DPT practice uses 
the cost to the employer to estlmate the econormc value of benefits for the State and 
the pnvate sector. Thls practice is wdely accepted and m fact recommended by 
experts in the field. 

However, more complete methods could be considered m the future. For 
example, from the employee's perspective identical employer costs for benefits may 
not yleld ldentlcal benefits to employees, slnce employers may purchase different 
types ofbenefits. A recent trend m benefits is to allow employees to select from a menu 
of optional benefit packages. Estimating the value of fnnge benefits to employees 
would be a complex task, outslde the scope of the present study As discussed later, 
a one-time comprehensive study of fnnge benefits could be used to consider the 
respectwe ments of the employer-cost and the employee-value approaches. 

FRINGE BENEFIT DATA ANALYSIS 

After appropriate data on f m g e  benefits are collected, the data must be 
appropriately analyzed. First, the specific benefits to be analyzed must be selected. 
Second, a summary statlstlc must be chosen to represent the overall levels of h g e  
benefits provlded by the State and the pnvate sector. Th~rd, the difference between 
State and pnvate sector fnnge benefits must be represented. Then it must be added 
to the estimated difference m salanes, to represent the difference in total compensa- 
tlon. 

Selection of Benefits to Analvze 

Pnvate firms may not only choose w q u e  levels for benefits, but may offer 
unlque mlxes of benefits. In particular, some pnvate firms may offer types of benefits 
to employees that are unavailable to State employees. Rather than including all 
benefits when analyzing the difference m benefits between State and pnvate sector 
practices, DPT selects only the pnvate sector benefits whlch are offered by the State: 

Holidays Soclal Secwty Disability Plan 
Vacations Health Plan Life Insurance 
Sick Leave Retirement Plan 



Ths  practice excludes other forms of compensatlon whch may be of con- 
slderable importance to pnvate sector employees, and may introduce a systematic 
bias. For example, under-representation of pnvate sector total compensation may 
occur if stock options and profit shanng form a sipficant  portion of an employee's 
total compensation. 

Additionally, some forms of benefits available to some fraction of S tate em- 
ployees but not mdely available are excluded. For example, DPT reports that lunch 
discounts are available for State employees at some lnstltutlonal facilities of the 
Department of Corrections and the Department of Mental Health, Mental Retarda- 
tion, and Substance Abuse Semces. Also, lunch allowances are available for some 
employees w t h  substantial fieldwork responsibilities, such as game wardens and 
State Police. DPT notes that taken together these forms of compensatlon represent 
a very small percentage of total stateunde compensat~on, but are nevertheless omitted 
and therefore slightly understate State employee total compensat~on. DPT explains 
that it would be difficult and perhaps mappropmate to prorate these selected benefits 
to all State employees. 

Current practice concerning rnatchlng of comparable State and pnvate 
sector benefits appears acceptable. However, Appendix E discusses refimng the 
inethod by including all pnvate sector benefits in future surveys. 

Summarizine the Value of Fr ins  Benefits with a Single u m b e r  

Table 4 shows how DPT currently represents the value of fnnge benefits. 
DPT currently collects pnvate sector employee fnnge benefit costs to the firm as a 
percentage of salary, using a hypothetical salary for a slngle employee profile. The 
State employee fnnge benefits are also calculated as a+percentage of the same 
hypothetical salary, $20,000 in 1987 For example, using ths method DPT found 112 
1987 that the State retirement plan cost 12.84 percent ($2,568 per year based on a 
$20,000 per year salary) per employee as compared to pnvate firms, whose average 
rehrement plan cost for the same hypothetical employee was 5.06 percent ($1,0 12) 
based on the same salary 

Next, all e~ght fnnge benefit percentages are totalled for each employee. 
In 1987, total fmge benefits were estimated as 41.74 percent of salary for State 
employees and 38.41 percent of salary for pnvate firm employees, as shown in Step 
I of Table 4. 

Fiaally, the benefit percentages are converted to dollars. The State salary 
base remained at $20,000, and the pnvate sector salary base was increased from the 
$20,000 salary by the median devlatlon of pnvate firm benchmarks (7.11 percent), 
resulting m pnvate sector salary compensation of $21,422. Then the salary compen- 
sation was added to the benefit compensation for the respective employees. The total  
compensations are shown in Step I1 of Table 4. 



Table 4 

Steps in the Comparison of 1987 Total Compensation 

STEP I. Benefit Cost Summary as Percentage of Salary 

Benefit 

Holiday 
Vacation 
Sick Leave 
Health Plan 
h f e  Insurance 
Disability 
Soclal Secunty 
Retirement 

State of Pnvate 
Viranl a Com~an tora 

TOTAL 41.74 38.41 

STEP II. Cornparwon of Total Cornpensahon 

Cash Compensabon $20,000 $21,422 
Benefits $8,348 $8,228 

TOTAL COMPENSATION $28,348 $29,650 

CURRENT DIFFERENCE -4.59% 

Source: DPT Report on Salary Survey, 1987 

Problems with the Current Methodoloqy 

T b s  method of summanzlng employee fnnge benefits m dollars presents 
several problems. First, DPT presents fnnge benefits as percentages of a base salary 
Ths practice introduces error when these benefits are actually a fixed dollar amount 
contributed by the firm to all employees equally, regardless of salary Error occurs 
In t h s  case because the percentage r s  reported from a different pnvate sector base, 
a hypothetical salary of $20,000 in 1987, than thepnvate sector base that Iatex~s used 
to convert the percentage to dollars, the estimated pnvate sector salary of $21,422 m 
1987 

As a hypothetrcal example, if all fnnge benefits were fixed regardless of 
salary, the 38.41 percent of 1987 salary which IS calculated to be the pnvate sector 
benefits 1s either $7,682 or $8,228, a $546 difference depending on whether $20,000 
or $21,422 is used as the base. 



DPT cannot correct t h s  potentla1 discrepancy between fixed and vanable 
fnnge benefits under the present fonnat. Correction would requrre knowledge of the 
conditions under whch fnnge benefits vary from employee to employee wthm pnvate 
firms. DPT currently does not collect such data. Appendix E discusses methods for 
collecting and analyzing more detailed h g e  benefit data whlch would ameliorate 
t h s  possible problem. 

Another problem anth DPT's calculation of fnnge benefit dollar amounts 
is that the use of a hypothetical salary figure as a base for State employee benefits 
clearly introduces error. The average State employee salary was not $20,000 in 1987; 
therefore, the average State employee benefits were not $8,348, as reported by DPT. 
The actual average State employee salary should be used, agaln distlngrushmg fixed 
benefits Erom vanable ones. 

Additional problems may result from the slmplificat~on of f m g e  benefits 
to a slngle observation for each firm. Thls practice does not account for possible 
cornplicatlons of multiple benefits w t h n  a firm based on different employee charac- 
tenstics, salary levels, and place m the fm's herarchy Collection and analysis of 
benefit data by benchmark class as well as by xndivzdual fm 1s one way to address 
t h s  possible problem. Possible future refinements are discussed in Appendix E. 

DPT currently uses a simple average of all firms' fhnge benefits to 
represent a slngle estmate of pnvate sector h g e  benefit levels. Ths  approach does 
not account for the fact that some firms compete more ofken wth  the State for 
benchmark employees than do others. A welghted mean which accounts for frequency 
of competition for State benchmark employees should be used Instead of a simple 
mean. Tfus weighted mean of firm benefit levels is smilar m concept to the welghted 
mean salary discussed m Chapter IV Appendix E explans how the values of the 
weights could be denved. 

A final problemm DFTs benefit statistic is the assumption that the figure 
1s free from error. As  discussed m Chapter In, no sample stat~stic should be used in 
t h s  manner, unthout reporting the error of the sample estimate. DPT does not 
consider the sampling error m estxmating hnge benefit compensation. Rather, DPT 
treats its total compensation estimate as the population value. DPT could develop a 
range to represent total compensation, uslng the follounng procedure. 

As noted above, the weighted mean for pnvate sector benefits would be cal- 
culated usmg sample data and is bound to differ from the true population figure. The 
standard denation of the welghted mean for fnnge benefits could be denved, using 
a method sunilar to that discussed in Chapter IV It would be used to determine how 
likely it 1s that the difference observed between pnvate sector and State fnnge 
benefits is genuine, rather than due to sampling error When reporting the fnnge 
benefit average dollar amounts, a range can also be provided, to take sampling error 
Into account. 



Recommendation (13). When better data for estimating fnnge benefits 
become available, DPT should provlde a welghted mean fmge benefit value, and an 
estimate of the sampling error. The total compensatlon difference can also be 
charactenzed as a value plus or rmnus sampling error. The mmmum dollar value of 
the range for fi.mge benefits should be added to the xrummum dollar value of the salary 
range to yield a mmmum level of total compensatlon. The same procedure would be 
applied to the mmumum. 

CONCLUSION 

Given current pracbces for estunating fnnge benefits, it is unknown 
whether any apf icant  Merenee exlsts between State and pnvate sector benefits, 
and if so, whether currently estimated differences are subject to hgh  levels of error 
or not. It is possible, Dven the lirmtabons of exlsting hnge benefit information, that 
its use in a measure of total compensation adds random error and perhaps bias to the 
salary difference, and therefore may obscure rather than zmprove the companson of 
State and pnvate sector cornpernabon. 

Consequently, the House Appropnatlons and Senate Finance Comrmttees 
may msh to have a one-tune comprehensive study of fmge benefits conducted. The 
results from t h ~  study would be matched agamst the results denved from the current 
method. The study would be designed to gather more detailed information than is 
currently available on fnnge benefits actually provlded by pnvate firms. Ths  more 
detailed mformatlon would mclude benefits provlded to different types of employees, 
both between firms and m t h  a even firm. 

Such a study should also conslder the question of how best to value 
benefits, as a cost to employers or the dollar value to employees. Such a companson 
would indicate how well the w e n t  procedure represents the economc value of State 
and pnvate sector fmge benefits. Ths  study should also hghlight the pourts 
requnng improvement, lf improvement is shown necessary to meet the requirements 
of the statute mth accuracy T h s  one-tlme study could be used in conjunctron mth 
the framework developed m Appendix E to revlse the hnge benefit companson. 

Recommendation (14). The House Appropriations and Senate Finance 
Comrmttees may msh to comrmssion a one-time comprehensive study of hnge 
benefits. 



- -- - 

VI. Are Projections of Future Differences in 
Compensation Adequate? 

There is an 11-month gap between the s w e y  data collection and the 
salary structure adjustment. Three methods have been used to bndge that gap 
through project~ons. One of these methods for estmatmg the projection is clearly 
supenor to the others, but still needs major mprovements. 

WHY IS A PROJECTION NEEDED? 

In the prevlous chapter, differences m salanes and benefits were exam- 
xned in terms of the date when the DPT survey data are collected: August 1 of each 
year. But those who use the survey results to budget for the next fiscal year may unsh 
to know what the corresponding differences would be eleven months later, when the 
new fiscal year begms. Consequently, a projection may be desmd: from the estimated 
difference as of August 1, to estmates of what those differences may be as of the 
follomng June 30. 

An alternative to projecting the future difference is mmply to use the 
August 1 difference. The advantages of thls approach are that it elinnates the 
additlonal error that forecastinginto the future bmgs, and that its relative simplicity 
makes it much easier to implement. But the man disadvantage to thls approach is 
that the State would always have an 11-month lag in responding to changes in the 
pnvate sector job market. 

Projections should attempt to take into account the anticipated changes m 
State and pnvate sector compensation. But these projections themselves may be 
msleading if somethng Important is left out. Even if all important variables are 
mncluded, forecasts almost always have some degree of error, whch adds to the error 
in the August 1 estimated difference. Furthermore, if the error m the August 1 
estimated difference is of a large magmtude, the additlonal fine-tunmg that is 
intended m the projection may be inconsequential. 

METHODS FOR CALCULATING PROJECTIONS 

Three methods have been used to project compensation differences to June 
30 of the follomng year. These methods can be called the "Pnvate Sector Only" 
approach, the "Annualized Proficiency Increase* approach, and the "Proficiency 
Increase Plus" approach. Each approach is discussed below Overall, it appears that 
the "Proficiency Increase Plus" approach comes closest to making an adequate 
projection. However, ths approach still appears to need some correction and some 
refinement. 
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The "Private Sector Onlv" Amroach 

Ths approach assumes that State salanes and hnge benefits stay the 
same from August 1 to June 30, while salanes and fnnges in the pnvate sector 
increase. For example, in 1987 t h s  approach predicted an mcrease of 4.90 percent in 
pnvate sector compensation over the 11-month penod. 

Each year DPT projects the market movement m pnvate sector salanes, 
whlch is used m t h s  approach. Yet data from the DPT salary survey itself indicates 
that ths estlmate must be regarded as a rough guess, rather than as a precise 

number. For example, m the 1987 salary survey report, DPT states: 

Those firms m the survey whlch have planned salary 
structure adjustments dwng the next year project an average 
increase of 4.4%. Other reliable estimates of 1987 market 
movement are: 

Amencan Compensatm Assoaation estlmate - 5.2% 
Conference Board estlmate - 5.5% 

If the 5.2% and 5.5% figures are averaged, the result is 5.35%. 
n s  average annual estimate is then adjusted to the eleven- 
month penod between August, 1987 and July, 1988, and a 
market movement of 4.90% is predicted. Ths  is somewhat 
hlgher than the projection denved from the survey, whch was 
based on few responses. 

Ths DPT practice of rejecting the 4.4 percent figure from its own sample because 
there are too few responses, and averagng the two alternative estimates, indicates 
that DPT as well recopzes that projections of thls sort are hghly prone to error. 

The mam problem wth t h s  approach is that it assumes the average State 
salary does not increase from August 1 to June 30, while assurmng that the average 
pnvate sector salary does. There is reason to believe that the average State salary 
would m fact Increase due to thousands of employee salary act~ons occunvlg d u n g  
thls tlme penod. Therefore, if a difference between average salanes is to be projected 
into the future, the State average salary must be treated in a manner that is 
consistent wth  the way the pnvate sector average salary is handled. Changes should 
be assumed to occur m both. 

The 9knnualized Proficiencv Increasen A ~ ~ r o a c ) t  

Thls approach assumes that the pnvate sector compensatlon does not 
Increase, but that State compensat~on does. In particular, this approach represents 
the 11-month change m State compensatlon as an annualized proficiency increase. 



The proficlency increase IS the 4.56 percent step increase a State employee 
receives after be~ng m the same job for an additional year and receinng a satisfactory 
performance evduahon. Not all State employees are eligible for profic~ency in- 
creases. State employees who have been in a job class for less than one year dunng 
a Dven time penod, or those who are already at  the top of their pay range at Step 8, 
are not eligible. 

In summary ,  t h s  method annualizes the cost of proficiency Increases to 
the State, based on the estmated anriversmy dates of State employees. A2pend.i~ F 
describes ths method m greater detail, Thls approach IS appropnate for projectmg 
what the State could expect to pay m addiQonal salary costs for a gwen fiscal year. 
Ths  method ~ndicates, as shown in Appendix F, that the State could expect to pay a 
salary cost Increase of 1.50 percent due to proficiency increases from July 1,1987 to 
June 30,1988. 

But t h s  calculation does not adequately represent the average State 
employee salary vlcrease due to proficlency increases. For example, when employees 
with ment renews in the second quarter of the fiscal year receive proficiency 
increases, they do not recave an annualized 62.5 percent of a proficiency mcrease (as 
calculated xn Appendix F); they receive I00 percent of a proficlency increase. 
Therefore, annualizing the salary costs IS not an appropnate way to project change 
in average State salary levels. 

m s  approach has other problems as well. The most fundamental is the 
rnconsistencyof ignanngmarket movement in pnvate sector salanes while projecting 
Increases In State s a l w s .  The second problemis that other factors affecting changes 
In State average salanes, such as turnover and other changes in the rmx of State 
personnel, are not taken into account. 

e "Pmficiencv Increase Plus" An~roach 

Thls method assumes that pnvate sector salanes could increase (in the 
same way as In the Tnvate Sector Only" approach), and that State salaries could 
increase because of profkency Increases and other salary actlons. In early 1988, this 
approach predicted for FY 1988 an average State salary increase of 2.4 percent due 
to proficiency increases and other State salary actlons. 

Thls method appears to take more factors lnto account than the other two 
methods, and does not have the fundamental problem of incons~tently treating State 
and pnvate sector salary changes. But thls method has room for improvement as well. 
The biggest improvement wouId be to correct the time penod of the projection. 

Currently the 2.4 percent estimate represents the change m the average 
State salary over 12 months, from July 1 to June 30 of the followng year. But the time 
pen& for projecting the difference between State and pnvate sector salanes should 



be 11 months, because DPT collects pnvate firm data as ofAugust 1, and comparable 
State compensation data should also be as of August 1. Ths  problem can be easily 
reduced by pro-rating the 2.4 percent for eleven months. 

Additional refinement can be made to indivldual components of t h s  
method. In the 1988 session, the estlmated 2.4 percent average State salary -ease 
cons~sted of two mamcomponents: the effects of (1) proficlency increases and (2) other 
salary achons. 

Proficiency Increases. The current approach for projectzng the effects 
of profiaency Increases seems reasonable. It consists of multiplymg the Indimdual 
employee's proficiency increase by the proportlon of individuals who are eligible. The 
profiaency lncrease for an indiwdual employee is a step Increase of 4.56 percent. As 
of early 1988,60 percent of statemde employees were detemned to be eligible for 
profiaency mcreases. Thls percentage is then assumed to apply for the entlre 1988 
fiscal year. This estmate appears to be taken from a smgle point m time, and has 
fluctuated from one year to the next. 

The accuracy of the projection may be enhanced by calculatmg, for each of 
the most recent 24 pay penods mth available data, the proporhon of employees 
eligible, and then using the average of these 24 proportions as the estimated 
proporhon of eligible employees for the next fiscal year. Alternatively, if the 24 pay 
penods show a steady downward trend in the proportlon of eligible employees, then 
use of time senes regression may be appropnate. Time senes regression would be 
used to estimate the magmtude of the trend over the 24 pay penods, and to forecast 
the corresporlding proportions for each pay penod in the next fiscal year. The average 
value of the forecasted proportions would be used to project the effects of proficiency 
Increases. 

0 ther Salary Act ions. The "other salary actions" component reflects 
several factors. It reflects turnover, promotions and demotions, Increases or de- 
creases in number of employees in each job class, regrades of indivldual job classes 
that have been targeted as unusually competitive and for whch DPT has conducted 
separate salary surveys, and any other factor that is not represented by the annual 
salary stmctlve adjustment and the proficiency increase estimate. 

The "other salary actlons" component is currently estlmated as a projec- 
tion from prevlous years' data. For instance, the "other salary actions" component for 
FY 1988 was calculated usmg the followmg three steps. First, for each year from FY 
198 1 to FY 1987, the actual average State employee salary, change in actual average 
salary from one year to the next, and the estlmated change due to profiaency 
increases are calculated. For example, m FY 1987. the actual average State salary 
was $19,854, the change 1n actual average salary from M 1986 to  FY 1987 was 7.35 
percent: and the estunated change m average salanes due to proficiency increases 
was 2.95 percent. 



Second, for each year, the amount of change in actual average salary is 
divlded by the salary structure adjustment and by the estimated proficlency increase. 
The residual amount of change is attributed to "other salary actions" For example, 
i n n  1987, the salary structure adjustment was 4.57 percent. Therefore, for IFY 1987, 
1.0735 (representing total change in actual average salaries) is divlded by 1.0457 
(representmng the salary structure adjustment) and by 1.0295 (representing profi- 
clency mcreases). The residual amount of change attributed to "other salary actions" 
in FY 1987 is -.28 percent. 

Thrd, the projected "other salary action" factor for FY 1988 is simply the 
average of residuals from selected years assumed to be more typical (such as fiscal 
years 1981,1983,1986 and 1987). 

Using the prevlous years' residuals is a reasonable way to guess what some 
future year's residual may be, if only a rough, easily-calculated guess is needed, and 
d ~t is reasonable to assume that conditions affecting "other salary actionsn remain 
the same over the years. But there are problems m using t h s  method if a precise 
estimate IS desired, especially if it has to be sensitive to chanpng conditions over time. 

For example, in projecting the "other salary actions" component for FY 
1988, three of the prevlous seven fiscal years were considered too atypical to be 
~ncluded m the projection. This method implies that the year being projected has 
roughly a 43 percent chance of being so atypical that the projection would not 
appropriately apply Yet, one can reasonably argue that years in whch no salary 
structure adjustments or proficlency Increases are made. should not be used to 
extrapolate for years in whch they probably are. 

Consequently, there are very few polnts from whch to extrapolate using 
thls approach, meanmg that any resulting prediction is likely to be inaccurate, even 
though it is still probably better than one slmply ignonng "other salary actions" of the 
past. Th~s resulting prediction is still better, however, because there is systematic 
error occumng in the residuals (due to factors such as turnover, changmg mxes of 
personnel in vanous job classes, and so on). But better predictions probably could be 
generated by estimating those systematic components of error more directly, rather 
than indirectly by simply using residuals. 

The two systematic components of error in "other salary actions" that are 
the most feasible to estimate directly would be (1) turnover and (2) increasing or 
decreasing numbers of employees in each grade. These two factors would include the 
effects of promotions and demotions, and can be represented by projecting the change 
In employee mix (that is, the change In the proportion of total State employees in each 
step of each grade). One way to estimate directly the effect of these systematic 
components on the average State salary is shown in Appendix G. 

Other factors affecting the "other salary actions" residual are much more 
difficult to predict. Regrades of specific job classes targeted for individual salary 



revlews arevery diEcult to antlapate ahead of tme,  as are the effects of expenmental 
ment increases that are currently being pilot tested. In addition, error in the 
proficiency ~ncrease and employee m x  estimates would still be left in the remainder 
of ths residual. Therefore, the best method currently available for projecting the 
remaining residual fafter factonng out the change In employee rmx) would still rely 
simply on remainmg residuals observed m past years. 

Estimating the future remarung residual should be ~mproved. An im- 
proved calculation would entail three steps. First, separate adjustments for change 
in employee rmrr: would be calculated for the last two or three years. Second, after 
taklng out the effects of changes zn employee a x ,  the remazmng residuals from the 
last two or three years would be calculated. Thrd, these remammg residuals would 
then be averaged. Thu average remmmng resldual would be used as the projected 
remaimng residual. In ths  way, the pro~ected remalmng residual 1s more sensltlve 
to recent changes over time, compared to a more static projection based on an average 
including numbers from years long past. 

The fundamental assumption that is made in projecting any residual for 
a future year, however, is that some factors have effects that simply cannot be 
estimated separately ahead of time. Therefore, any projection over tlme is subject to 
error. Keeping the error to  a mmmum, by pulling out systematic, predictable factors 
affecting the average State salary, IS the best that can be expected of a projection. 

CONCLUSION 

Of the current approaches, the "Proficiency Increase Plus" approach seems 
to make the most sense for generating an approxlmatlon of the projected difference 
between State and pnvate sector compensatron. But t h s  method needs to be 
corrected as an 11-month, rather than a 12-month, project~on. Furthermore, refine- 
ments can be made, such as separately estimating the effects of change m ~ I X  of 
employees across grades and steps. 

But a large amount of error may still exlst m any projection, because the 
future may take unanticipated twsts and turns. Therefore, when basrng a budget on 
these projections, the additional error that projections introduce must be recognized, 
rather than assumng that project~ons taken to the second decimal place really have 
that hlgh a degree of precision. 

Recommendation (15). The method for projecting future differences in 
State and pnvate sector compensatron should be a corrected and refined version of the 
"Proficiency Increase Plus" approach. 



Implementing Study Recommendations 

Some of thechanges recommendedm t h s  study can be implemented in the 
1988 or the 1989 salary survey Others reqture additional study of fnnge benefits, 
whch entails a longer tune frame before results can be implemented. Further, 
JLARC staff recommend that DPT submt a plan for implementing the techcal 
recommendations made in this study 

fiecommendations to be Im~lemented for 1988 or 1989 Salarv Survey 

( 1) Change benchmark job classes according to annual renew of exlsting and 
potential benchmarks. 

(2) Stop sampling out-of-state or publicly-nm medical centers to represent 
pnvate sector employers in Virema. 

(3) Wxlte clear, systematic definxtion of target population. 

(4) Weight health sector data m sample in proportion to population. 

( 5 )  Stop delehng outliers solely because they appear too high or low 

(6) Use personal internews to follow up mail questioma~res. 

(7) Provlde reports of results to encourage participation. 

(8) Proofread every element of sample data set. 

(9) Use weighted means to represent State and pnvate sector salaries. 

(10) Estimate difference between State and private sector salanes taking 
sampling error into account. 

(11) Increase the sample size. 

(12) Collect fnnge benefit data uslng employee profile that better matches 
average State employee charactenstlcs. 

(15) Correct and refine projection method. 



riper Term Recomrnendat~o~ 

(13) Use weighted means to represent fnnge benefit estimates, and 
calculate a range based on es tmted  sampling error. 

(14) Comrmssion comprehens~ve study of fnnge benefits. 

Recommendation for -tation P b  

Recommedaf ion (16). DPT should rmbmt a plan by December 1,1988, 
for lrnplementlng the techcal  improvements outlined m ths study to the Governor 
and to the House Appropnahons and Senate Finance Comrmttees. In ths plan, DPT 
should specify how much, if any, additaonal resources are needed to implement the 
changes recommended in ths study 
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Appendix A (oont.) 
Pnecihle Additional Renrhmrk: .Toh Classes 

I of 6trb 
c h  ooQ Bbmaa I ot-totri 

job elm title (u/rslrted Stab llrgiop m q m b l b  prlnb =tor robtad job c h  
c h )  

off ice -7 
persowel development specialist 
s w h  patblogist 
electrical engineer 0 
ins t i  t u t i o ~ l  plng/oops tr engineer 0 
gaologist 0 
pbtograpber 
aniral care technician B 
televfsioa production technician 
priatiag services supervisor d 
opetatfag mom tech 
ichiteci c 
saastrejs B 
&totypesetting specialist 
welder 0 
hospital qualit1 assurance coordinator 
highway sign fabr tcator 
wine scientist B 
l a d r y  wager $ 
lwksutb 
h i g h  equipnt body repairran 
ipformtioa techwloq uaiger 
reteriaac Ian 
respiratory tberapy khoician B 
radiation saletg spxialist 
child cam charge techaiciao 
audiologist 
pilot d 
barber/beautician 
survey cbainrap 
forklift operator 
psychology test technician 
electramphalograph technician 
legal assistant 
hlecouuoicatioas sarvims scacialist 

C-----C--.---I-------------------------------""-------------"-"-*--------*---- 

- . ..--..-- 
off ice wager 1im3 
penom1 developrent specialist 21342 21343 
speech therapist 43032 
electricdl eogioeer 52021 52023 
iwtitutioa pfannina & eoastwtioa e ~ g  52041 52043 
geoigk t 53051 53053 5305'1 
photoQrr~ber 35101 35104 35105 
arriml care technician 44382 44384 44386 
telerkioa productloo tecbalcian 352U 35213 35215 35216 
printing &icas supenisor 
operating row technicha 
archikt 
r ~ t r s s s  
pbototypesetthtg specialist 
elder 
bospital qualit1 control coordinator 
sip w b r  
marim scientist 
lawdry w e r  
locksdth 
body repairran 
inforution t a c h l o g y  
rater h i a n  
resplratoq tberapht tecbicias 
radiation drtf  specialist 
child we cbarge technician 
audiologist 
pilot 
bark; beautician 
suner cbaiaaan 
forklift opsrabr 
jsycbol~fal tsstiaq bchician 
el~tmncepbalograph techPiciaa 
1-1 asst 
tal8colllpicati~ns services swialist 

Total State bplo~ees: 72,696 (April 1, 1988) 



Appendix B 

USING FXISTING DATA SOURCES TO ENHANCE THE 
PRECISION OF CURRENT ESTIMATES 

DPT currently makes lirmted use of data from BLS; In the past it has also 
used VEC manufacturing salary data, though thu practlce has stopped. DWs use 
appears relatively sporadic: used for some benchmark classes, not used for most 
classes; used merely as a check sometunes, subshtutmg for D W s  salary survey data 
other bmes. 

The pnnaple ginding use should be to take full advantage of the strenehs 
of all exlsting data sets, whether from another source such as BLS, orm-house as with 
the DPT salary survey The follomg sections outline current practice and future 
possibilities for the mtegratlon of ex~stlng data sets mth the DPT salary survey, 
m h g  maxlmum use of the strengths of each set of data. 

The secbons that follow outline how BLS or VEC data could be used for 
certrun benchmarks, for some geographc areas or lndustry types or both, recogmnng 
that the heart of the State's salary cornpanson must contmue to be based on data 
collected by DPT in its own salary survey 

W a ~ h i c  Rehons and the Use of BLS Data 

DPT currently uses BLS Area Wage Surveys as a supplement to 10 
benchmark classes and a subshtute for fiveothers, but treats them as another source 
of statevvlde data rather than for two resons only Ths practice is inappropnate and 
should be disconbnued. Since BLS data are only representatwe of the Richmond and 
Norfolk metropolitan areas, BLS data should only replace DPT salary survey data 
from those two locations and be integrated wlth survey data for the rest of the State. 

In the 1987 salary survey, DPT used data from BLS to supplement DPT 
data for 10 benchmark jobs. More importantly, DPT used five salary averages from 
BLS data to form exclusive benchmark job classes whch were not available through 
the DPT survey. Highway Equlprnent Operator, Semor Secretary, Fiscal Techclan, 
Semor Executive Secretary, and Computer Lead Operator. These additions are 
important as three of these five classes are among the 15 largest classes m the State 
in terms of number of employees, and represent about 5,000 State employees. 

Current practlce IS to welght the BLS benchmark job salary average as 
equal to the average of pnvate sector non-medical firms and also the average of the 
medical firms, lf either or both is available. Therefore, BLS data for some benchmark 
classes may carry a weight of: 100 percent, where no other data are collected by DPT; 
50 percent, where DPT collects only data from non-medical pnvate firms; and, a 



weight of 33 percent, where DPT collects both medical and non-medical data. T h s  
weighting scheme is clearly inappropnate. All emsting data should be weighted 
according to its occurence in the population of interest, either the population of State 
employees covered by that data (e.g., for BLS data, the proportion of State employees 
in Richmond and Tidewater) or the population of pnvate sector employees (e.g., for 
health sector data on non-health job classes, the proportion of health employment to 
all pnvate employment m the State). 

Each year, BLSobtams wage and related benefit data from manufacturing 
and non-manufacturing firms, exclusive of construction and rmrung industnes and 
firms mth  fewer than 50 employees. BLS uses field representatives to obtmn data by 
personal vlsits every t h rd  year, wlth mail and telephone data collection on other 
years. Anew randomly-selected sample is selected every three years to coincide m t h  
personal visits. Annual area wage surveys are collected for Northern Vi rp ia ,  
Richmond, and Norfolk-Virgma Beach-Newport News. 

Some obvlous advantages are suggested by the availability of t h s  data. 
First, the sample is randomly selected W h  a large sample size, over one hundred and 
twenty five firms were selected for both the Richmond area and the Norfolk area in 
1987 Therefore, the BLS data 1s certam to contmn less randomly-distributed error 
than data currently available through the State salary survey Second, the data are 
available at normnal cost. Tlxrd, small f im are represented to a greater degree m 
the BLS Area Wage Survey Inshort, BLS salary datais almost surelymore accurate, 
where it applies, than the current salary survey 

The use of secondary data from BLS can represent problems as well as 
opportmties. DPT cannot control the job matching, though BLS procedures for 
obtarnlng a match appear slmilar to those employed by DPT. Further, the State 
cannot expect to control the timng of BLS releases, although both relevant surveys 
have been reported annually in recent years. Also, DPT is concerned wrth the high 
propodion of production industnes surveyed by BLS, whch may be appropnate for 
BLS but not match the State's true target population. Further discussion of t h s  pomt 
must await actlon by DPT to specify more clearly its target population. 

The most important limtation of BLS Area Wage Surveys is that only the 
State's largest metropolitan areas are covered by annual reports; Northern Virgma, 
Richmond, and Norfolk-Virpma Beach-Newport News. Following the practice of 
excluding Northern Virgma from the stateunde survey, t h s  leaves only two geo- 
graphic areas, m th  less than one-half of the State's employees. 

DPT acknowledges that the use of BLS data reduces the effects of bias 
which may occur in the State salary survey by ~ t s  present usage of that data. In t h s  
context, talung full advantage of the strengths of the data means replacing DPT 
survey responses from Richmond and Tidewater w t h  BLS data, and weighting the 
estimate from BLS data proportionate to the proportion of State employees m those 
areas (0.43). The estimate for the rest of the State should be weighted according to 
~ t s  proportion of State employees (0.57). 



Lndustrv T w e  and the Use of VEC D m  

TheVirguna Employment Comrmssion (VEC) currently conducts a survey 
of manufactmng data two out of every three years. In contrast to the eight manu- 
factmng respondents surveyed by DPT for the present salary survey, VEC surveys 
3,300 firms of whch 40 percent responded m 1987 Consideration may be oven to 
substitution of VEC data for some DFT salary data. 

Factors favonng h s  substitution Include the fact that wth a far greater 
sample slze, more accuracy should be obhmed by the VEC data. Further, the survey 
is already conducted two out of three years, therefore requmg only somewhat more 
work from VEC to make the survey annual. 

However, there are also obstacles. The first is the VEC timetable for 
publication of results. Currently, results for a gwen year are due m rmd-summer of 
the followmg year, and would have to be pushed forward to accomodate the need for 
ciatam the fall of the same year it 1s collected. Second, VEC would have to collect data 
every year, not two out of every three years. Thrd, VEC and DPT occupational 
classifications would have to minclde or be made to coincide. 

Assurmng VEC data were available for every year on a consistently timely 
basis, DPT could substitute the VEC results m place ofits manufactunng firms where 
VEC data contams a State benchmark class. Where state benchmark classes cross 
industry types, VEC data could be used to substitute for that portion of DPT data 
whch ~s collected fkom manufacturvlg firms, wth DPT data comprising the reman- 
der of salary data for that class: dl data weighted according to the occurence of that 
industry m the State economy Since manufacturulg makes up 20 percent of the 
State's economy, estimates from VEC data should be weighted .20 and DPT other- 
sector estimates, 30. 

In the past, DPT made selected use of VEC data, employing it m rune 
benchmark classes in 1982. VEC data may be expanded to replace DPT data for all 
manufactunng firms, and weightedmaccordance to the percentage of manufactunng 
employment to total nonagncultural employment m the target population. 

In order to accomodate D W s  needs in this way, VEC should reschedule 
its Survey of Manufacturing Finns and coordinate ~ t s  use as part of the data base for 
the State salary survey 

Four (&e~ories of Benchmarks for Intematine Existing Data 

There are four types of benchmarks which must be handled differently if 
emsting data sources are to be appropnately mtegrated mth DPT's salary survey 

Benchmark Type I. For t h s  type of job class, only DPT sample data can 
be used. Such classes would have job descriptions m q u e  to the DPT survey and not 



found in either the BLS or VEC surveys. Another type of job class whch would fall 
in this category is one w t h  a BLS or VEC job descnpbon that is close but not exactly 
matchng that of the DPT benchmark job class. 

Benchmark Type 11. For ths type of job class, DPT data would be 
supplemented only by BLS data. In t h s  w e ,  BLS would have a comparable job 
descnptlon to DPT's benchmark class descnptlon, BLS data would then be weighted 
by 43 and the BLS weighted estimate averaged wzth the weighted estmate fram the 
DPT survey (the weight bemg 37)' after deletlng any DPT sample responses from the 
two BLS reaons. T h s  class would not be matched mth VEC data because no VEC 
job descnption corresponds to Dms. 

Benchmark Type 111. For thm type of job class, DPT data would be 
supplemented by only VEC data. In t h s  category, VEC would have a comparable job 
descnptlon. The VEC estimate would be weighted by .2 and averaged w t h  the 
weighted estimate from the DPT survey, subtracting out any manufactunng respon- 
dents from the DPT sample before averagmg. Thls type of job class would not be 
matched w t h  BLS data because no BLS job descnptlon is comparable. 

Benchmark Type N: For t h s  type of job class, DPT data would be 
supplemented by both BLS andVEC data. 'In ths category, both BLS andVEC would 
have comparable job descnptlons to DPTs. Also, the DPT survey for that benchmark 
would Include a match wlth some manufactmg firms'jobs. BLS data would replace 
DPT data for the two large metropolitan areas and VEC data would ~eplace DPT data 
for all manufactunng firms outside the two metropolitan areas that are covered by 
BLS. DPT sample data would be used for non-manufacturing firms from all other 
reBons. Weights would be applied as follows: the BLS eshrnate would be weighted 
43, the VEC estimate would be weighted by .2, and the remaimng DPT responses 
would be averaged and weighted .37 



Appendix C 

USING THE MODE, THE MEDLAN, AND THE MEAN 
TO SUMMARIZE STATE BENCHMARK SALARIES 

In Chapter N, the mode, the median, and the mean were mentioned as 
possible measures to summanze State salanes. 

THE MODE 

The modem b s  case would be the salary whlch happens to occur the most 
frequently T h s  measure of central tendency ~s the crudest because it does not in any 
way take lnto account what the other salary values may be, when the median and the 
mean do. Therefore, ~t makes more sense to use the median or the mean instead of 
the mode in t h s  s~tuation. 

The median 1s deterrmned first by rank-ordenng values (in this case, 
salaxles) from hghest to lowest, Then the centermost value ln thls rank order is taken 
when there is an odd number of observations. With an even number of observations, 
the average of the two centermost values is taken. This centermost value (or average 
centermost value) 1s the median. 

The advantage of a median In general is that when a distribution of values 
is skewed, the median 1s not influenced by extreme values. Because the rank order 
of values deterrmnes the median, z t  IS not rnfluenced by how distant an extreme value 
may be from the center of the distribution. Therefore the median is resistant to bemg 
influenced by the skew of the distribution. But t h s  property 1s also a disadvantage, 
if the value of every observation should be taken into account, rather than focusing 
on the centermost value only When summanwng State or pnvate sector benchmark 
salanes, ~t makes more sense to take the values of all salanes into account and 
summanze them, even~f the distribution is skewed, rather than ignore all except the 
centermost values. 

THE MEAN 

The mean is the sum of all values divlded by the number of obserirztiozs. 
Of the three measures of central tendency mentioned above, the inem 1s tne mcss 



sensitive to all values in the distribution. Ths sens~tivrty, however, can be a disad- 
vantage if the "typical" value 1s expected to fall m the rmddle of the central cluster of 
values, especially if the distribubon is skewed. In t h s  case, the mean would be 
influenced by the extreme values, so that it may be distant from the mddle of the 
central cluster of values. 

But in the present situation of summanzlng State or pnvate sector 
salaries, the "typica~" salary as the central value of a cluster should not be the focus 
of attention. Rather, the measure of central tendency should summarize all bench- 
mark salanes, especially extreme values if they happen to represent larger numbers 
of State employees. So a mean appears to be the more appropriate measure of central 
tendency for this situation. 

But a problem mth uslng the sunple mean as a summary measure for 
State salanes is that it gves as much weight to those job classes wth  relatively few 
State employees as ~t does to those job classes mth larger numbers of employees. The 
consequence of not resolvmg t h s  weighting problem is explaned in Chapter IV 

Therefore, a welghted mean should be used. The benchmark State salanes 
representing greater numbers of State employees in those benchark positions 
should have greater welght when summannng across job classes. 



Appendix D 

CALCULATING CONFlDENCE INTERVALS 

Because a sample is used as a proxy for the enhre papulatron of pnvate 
sector salaries, the observed weighted mean pnvate sector salary denved from the 
sample is almost certan to be different from one denved from the entlre population 
(if it were possible to observe lt). To be reasonably confident that an inference about 
a weighted mean is correct, a confidence rnterval 1s often constructed, whch takes the 
form: 

Population Weighted Mean = Sample We~ghted Mean f Sampling E m r  

The cmzal  question is: How wde must ths allowance for sampling error 
be? The answer depends on how much the sample weighted mean would fluctuate if 
alternative samples were drawn. 

The f i s t  step is to declde on the desrred degree of confidence that the 
estimated lntemal is nght: that it does indeed bracket the value of the population 
weighted mean. The 95 percent level of confidence 1s commonly chosen. According 
to statistical theory, ths level of confidence would grve a correct Interval eshmate 19 
out of 20 times ~f alternative sampIes were drawn. 

The next step zs to calculate the sampling error at the 95 percent level of 
confidence. Statistical theory indicates that the sampling error whrch would produce 
the narrowest mterval estimate is: 

Sampling Error = 1.96 x Standard Devlatlon of Sample MTe1ghted Mean 

In the example m Chapter N, the sample we~ghted mean of pnvate sector 
salanes is $18,464. The standard dewation of thzs sample weighted mean 1s 861. The 
confidence lnterval at the 95 percent confidence level is: 

whch produces a muamurn value of $16,778 and a m a m u m  value of $20,151. 



Appendix E 

AN ALTERNATlVE APPROACH TO CAlLCULATING 
PRIVATE SECTOR FRINGE BEmFITS 

Currently, DPT collects a slngle set of benefit znformat~on from each finn. 
The firm reports its practices regarding several benefits, and levels are reported 
based on a single hypothetical employee. DPTs current data collection process 
reveals that different firms oEer different levels of the same benefits. However, t h s  
survey only captures a rough estimate of the actual provlslon of fnnge benefits for 
several reasons: DPT lirmts the number of benefits used m the companson, DPT 
lirmts the accuracy of the employee profile used to measure the benefit level, and DPT 
currently does not consider the possibility of vanable benefits by benchmark job class. 

Thls appendix discusses a more complete method for collectmg and 
analynng benefit mfonnation. First, several aspects of an ideal model for collection 
and analysls of benefits is presented, and obstacles to lmplementatlon of t h s  ideal 
model are considered. Then, a workable method whlch incorporates some of the ideal 
model's improvements on present practlce, while dealing mth these obstacles, is 
presented. 

Whatever process is selected, the final result should be a single number 
which reflects the average cost of employee benefits offered by the pnvate sector to an 
employee comparable to the average State employee. The better the process, the 
better that slngle number reflects the bulk of the data on fnnge benefit levels supplied 
by the pnvate sector. 

AN IDEAL APPROACH FOR REPRESENTING FRINGE BENEFITS 

An Ideal model for representation of pnvate sector fnnge benefits should 
capture all of the important ways m whch fnnge benefits are likely to vary between 
firms and between employees m t h n  a Dven firm. Then the ldeal model would use 
a summary stat~strc, including a margm of error, whch best summarizes t h s  ~nfor- 
matlon for companson mth State fmge benefits. The aspects of pnvate sector fmge 
benefits whch requlre alteration from present practlce are (1) expansion of the 
number of fnnge benefits, (2) alteration of the employee profile, and (3) vanatlon 1n 
fnnge benefits by benchmark dass. However, data collection difficulties appear to 
make implementation of the ideal model ~mpractlcal. 

Ex~ansion of the Number of Fringe Benefitg 

Pnvate firms not only choose umque levels for benefits, but offer umque 
mxes of benefits. In particular, some pnvate firms may offer types of benefits to 



employees that are unavailable to State employees. Rather than including all 
benefits when analynng the difference In benefits between State and pnvate sector 
practzces, DPT selects only those benefits available to State employees. Exhibit 3 
shows the types of benefits DPT was collecting as of 1983. The underlined benefits 
are the only ones currently collected and used to analyze the total compensation 
difference. The other benefits have never been used in the total compensation 
analysis and are no longer collected. 

Ths  practlce excludes other forms of compensation whch may be of 
considerable importance to employees, and may introduce a systematic bias. For 
example, under-representation of pnvate sector total compensation may occur if stock 
options and profit sharing form a non-negligible portion of an employee's total 
compensation. 

DPT currently collects both a percentage of salary and a dollar amount for 
selected benefits. A ~ d e d  model survey would average the total dollar value of all 
benefits whether mdely offered or not. The result would be added to salanes to form 
a picture of total cornpensahon whch 1s closer to an actual total. However, data 
collection dacultles can be expected (see "Problems wth  the Ideal Approach" below). 
A one-txme comprehensive study of fnnge benefits can suggest whether inclusion of 
all benefits is necessary, based on ther actual availability 

& 

Exhibit 3 

TYPES OF FRINGE BENEFITS 

Holiday8 s m a l  %ut.lt~ Product Discount 
yz&ahxs Psabilitv Plan Savlngs or T k i t  Plans 
sick Leave Life Insurance Stock Plans 
Other Leave Semce Facilihes Bonus or Profit-Shanng 
Health Plan Sacla1 and Miscellaneous Semces Parhng 
Pension Plan Turtlon Itembursement Gifts 

Note: Underlined benefits are presently used m calculating a total 
compensation difference. 

Source: DPT Issue Paper on Current Survey Methodology, December 1983. 

V v s  ri i n in Frin n fi 

J 

Rather than offer a slngle uruforrn benefit to all employees, firms are likely 
to pay different levels of benefits for employees wth different charactenstzcs DPT's 



use of a single set of employee personal charactenstics may result in rmsleading 
summanes of a firm's benefits. DPT should ask pnvate sector respondents to report 
benefit amounts usmg an employee profde based on the actual average of State 
employee charactenstics. 

Certmn benefits are supplied to employees based in part on personal 
charactenstics. In particular, the cost to the employer of retirement benefits and 
annual or sick leave may vary according to the employee's years of semce. Health 
benefit prowsion may vary based on the number of dependents. Reliance on a single, 
hypothetical profile for years of semce and number of dependents to be coveredleaves 
benefit infonnat~on only as accurate as the profile's accuracy 

The present profile of the typical State employee appears somewhat 
arbitrary Therefore, the level of benefits offered by the average pnvate firm whlch 
is currently reported may not be charactenstlc of that firm's benefit level for an 
employee whlch better reflects the average State employee. For example, assume the 
average State employee actually has eleven years of semce, not the six presently 
used. Further assume that most pnvate firms do not vest employees in their 
retirement system until the tenth year of servlce. Therefore, the current employee 
profile represents an employee whose pnvate fm ret~ement benefits are under- 
stated relative to the actual average employee under the same system. 

Captunng the value of hnge benefits that best reflects the personal 
charactenstics of a average State employee is a strrughtforward matter. The central 
tendency of State employee charactenstics could be calculated from DPT records and 
used to replace the present employee profile on the h g e  benefit questiomrure. 

Variation in Fringe Benefits bv Job Clam 

Rather than offer a s~ngle d o r m  benefit to all employees, firms may 
selectively offer certain benefits based on an employee's position wthm the f m .  For 
example, profit s h m g  or stock may only be offered to hgher level employees. DF'T's 
use of a single salary wthout reference to a benchmark job may produce msleading 
summanes of a f d s  benefits. An ldeal approach to fmge benefits by job class 
includes both data collect~on and data analysis changes to current DPT procedures. 
However, these changes may create substantial data collection dificultles, requxmg 
an alternative approach whch is more workable. 

Data Collection Changes. Data collection for f h g e  benefits would 
include not only dormation on each benefit for a gwen fm, but each benefit by 
benchmark class for a gven firm. Ths represents an ideal approach to captwng the 
full vanablility of fmge benefits. Obviously, substantially more data would be 
collected under ths approach. DPT notes that the response rate for the fnnge benefit 
section of the survey 1s already below the salary section, and ths addition may cause 
greater declines in response rates. 



Data Analysis Changes. Despite the greater volume and vanety of data 
created by the addition of fnnge benefits by benchmark class, a single fnnge benefit 
dollar amount is still needed to compare to the State figure. However, the single 
summary stabstic would better reflect the central tendency of actual fnnge benefit 
offerings across all benchmarks comparable to State jobs, if firms vary thelr benefit 
package by job class. One purpose of a one-tlme, comprehensive study of fnnge 
benefits could be to detemne whether pnvate sector benefits do vary across 
benchmark job classes sufficiently to warrant data collection at this level of detail. 

DPT currently reports a fnnge benefit amount for each firm and then 
averages that amount to form a smgle mean benefit level for the pnvate sector to be 
compared to the slngle State employee benefit level. With the addition of data not only 
by firm but by benchmark class, a different approach is needed to arnve at a central 
tendency whlch reflects the average benefit level, accounting for diverse job classes: 
a welghted mean of the firm's benefit levels. 

The weighted mean for all pnvate sector fnnge benefits can be denved 
from the follounng formula: 

C C C D  B F  
I l k  ijk 1 jk 

where: 

Dollar amount for fnnge benefit 1, benchmark j, and firm k: Dijk7 

Welght corresponding to the proportion of State employees m benchmark j: 
B,, where the sum of all Bj equals one, and 

Welght corresponding to the inverse of the number of firms mth jobs in 
benchmark j: Fjk, where the sum of all F,, equals one. 

Ths  formula includes each of the fnnge benefits selected for the survey, 
whch~s  currently eight but couldideallybe expanded to all eighteen shownin Exhibit 
3. The resulting summary statistic represents what pnvate sector counterparts pay 
theu comparable employees In fnnge benefit compensation. Ths  formula accounts 
for varylng fmge benefits, varylng number of benchmark jobs represented by a pven 
firrn, and single firm's proportion of all firms tnth that benchmark. The single dollar 
amount will represent a weighted mean fnnge benefit level for the pnvate sector. It 
better reflects actual conditions in the pnvate sector for positions comparable to State 
jobs. 

Once the formula is computed, it must be used to replace the dollar amount 
currently used to represent the value of fnnge benefits in the pnvate sector. 
Therefore, t h s  ideal average dollar amount of fnnge benefits for the pnvate sector 
will be added to the dollar amount of pnvate sector salanes to yleld a more realistic 



pnvate sector total compensatxon amount. A final step computes the percentage 
deviation between the total compensation packages of the pnvate sector and the 
State. 

Problems with the Ideal A~nroach 

The greatest obstacle faced by t h s  more ambitious fnnge benefit calcula- 
tlon occurs m the collection of detailed h g e  ben&t data. DPT currently reports 
difEculty m elicitmg responses to the fnnge benefit portlon of the survey The ideal 
approach described m t h s  appendix increases data coll&on in two ways; (I) DPT 
would return to collecting data on eighteen benefit categones rather than the present 
eight and (2) DPT would collect benefit data withn each firm by benchmark class, 
potentially multiplying the information a firm is asked to supply 

The response rate to DPT's fnnge benefit survey may suffer substantially 
due to vastly increased demands on the respondent. Ths  problem could senouslyblas 
the results, or even make the fnnge benefit porbon of the salary survey impractrcal. 
Because of t h s  concern, an alternative approach whch takes data collecbon problems 
into account is appropriate. 

A WORKABLE ALTERNATIVE APPROACH 

Concerns about data collection diEcultles n t h  the ideal model reqrure 
comprormses to acheve a workable survey of fnnge benefits, but one that lmproves 
the current survey Data collection would change slightly but no greater demands on 
respondents are anticipated at present. Data analys~ changes p m d e  a mddle 
ground between the current approach and the Ideal described above. 

Data Collectioq 

Rather than collect a m x  of fnnge benefits by benchmark class mthn the 
firm, it makes more sense to continue the current approach ofbasng the hnge  benefit 
data on a slngle hypothetical employee, correcting the profile as noted above. %s 
approach merely changes the employee profile on the survey and reqmres no 
additional work on the part of the respondent. Further consideration of b rekng  
down responses by benchmark class should await the recommended one-time study 
of fnnge benefits, whch would provlde better lnformatlon on the relative importance 
of t h s  step than is currently available. There is no reason to undertake the more 
involved data collection if few firms offer differential benefits by job class. 

In further recogmtion of data collection difficulties, no benefit categones 
should be added until the recommended one-time study suggests benefits whch 
provlde Important forms of cornpensatron not available to State employees. 



Data Analysis Using Unique Weights for Each Firm. Vanability of 
benefits by benchmarks can be captured by proxy Since firms typically have only a 
few benchmark classes, the vanahon vntnessed between firms may result from 
different m e s  ofbenchmark jobs. Therefore, firms may act as a p m ~  for benchmark 
vanahon, assurmng all else is constant across benchmark classes. Each firm can be 
assigned a welght. Ths weight is detemned by* (1) the number ofjob classes the firm 
has whch match the benchmarks, and (2) the proportion of State benchmark 
employees that are represented by each particular benchmark matched by the firm. 
For each fm responding to the survey, deterrmne: 

Dollar amount for fnnge benefit i and Grm k: D,, 

We~ght for firm k whch represents how frequently the firm competes mth 
the State for benchmark employees: W,, where the sum of dl W, equals one. 

The weight for h n  k can be denved from the followmg formula (usng notahon 
described In expression 1): 

The weighted mean for all pnvate sector fnnge bendits can be denved from the 
followng formula: 

DPT can implement this approach mthout aslung the firms for more 
information. The firm's benefit amount would be weighted appropn atel y by sumrmng 
the weights of the benchmarks ~t contans. A weighted mean will be established to 
represent the pnvate sector. Then, the State mean, reflecting the average employee 
profile, will be calculated. 

As w t h  the we~ghted mean for salanes (discussed m Chapter TV), the 
weighted mean for pnvate sector fmge benefits is calculated using sample data. Thls 
estimate IS bound to differ from one calculated usmg data taken from the entxe 
population, if it were possible. Therefore, a standard devlatlon of t h s  sample 
weighted mean must be calculated, whch can be used to detemne how much error 
In our weighted mean estmate is attributable to sampling. 

Ths standard deviation can be calculated as follows. Within each hnge 
benefit category, thevanance between firms m that benefit category~s computed, and 
divlded by the number of firms featumg that benefit. Then ths mthn-benefit 
vmance IS welghted (by the square of the proportion of total State benchmark 
employees that firm represents, W,). All of these weighted wzthxn-benefit vanances 
are then summed. The square root of t h s  sum equals the standard devlatron of the 
weighted mean. 



From thls polnt, the Werence between State and pnvate sector fnnge 
benefits 1s calculated by applymg the standard denahon to the weighted mean, 
exactly as it IS done m Chapter IV for salanes, uslng the same level of significance 
chosen for salanes. The total cornpensahon Werenee rs calculated by adding the 
rmntmum value of the range for f h g e  benefits to the KXMUIIW~ value of the salary 
range to yleld a mmum level of total compensation. The same procedure would be 
applied to the maxmum. 



Appendix F 

lVXETHOD FOR CALCmI*ING ANNUAIJZED COST 
OF PROFICIENCY INCREASES 

The followmg explanat~on is taken fkom DPB's Central Accounts Manual. 

Simply stated, the protimency factor is the resultant annualizat~on of a 
profiaency increase an employee receives dunng the year. For example, employee "A" 
has a ment revlew date of January 1, and he e m s  a one step profiaency of 4.56% 
every year on that date. On July 1,1986 hs salary was $20,000 (includes the July 1, 
1986 pay adjustment of 4.57%, or $874). On January 1,1987 hls salary was $20,919. 
The agency will pay t h s  employee dmng 1986-87 $20,456 - not $20,919. The 
additional $456 1s the actual cost m 86-87 The annualized profic~ency factor 1s $456 
divlded by $20,000 whch is 2.28%. The first yea. cost of the salary Increases are $874 
(pay adjustment) + $456 (6 months of proficlency) or $1,330. The base adjustment 
lncrease is $874 + $919 or $1,793. Accordingly, the first year salary regrade allocation 
for thls employee would be $1,330. 

On July 1,1987 the employee 1s granted a pay adjustment of 4.56%. His 
salary on July 1,1987 will be $2 1,872. His July 1,1986 salary has now been increased 
$919 due to first year profiaency and $953 due to pay adjustment - total increase 
$1,872. The $919 1s the continuation proficlency and is the full step Increase that was 
granted dunng year one continued into year two. It will cost the agency a full ment 
step. On January 1, 1988 tbs employee will agtun recelve a ment renew and 
corresponding profiaency Increase of 4.56% and hls salary will be $22,869, but the 
agency will have to pay only 2.286, of the adjusted base or $499. The total cost in the 
second year of the blenmum for ths employee's salary regrade is $8'74 4 $953 + $919 
+ $499 or $3,245. His base salary ,  however, has increased by $3,743. 

Obviously ~t would be lmpractlcable to do the above ~ndivldual analysis on 
all 90,000 state employees. A report called the lB/lC, although not perfect, provldes 
agency proficlency costs for each Specifically, the report takes a snapshot of 
PMIS data (based on the most recent payroll data mput) and projects the proficiency 
costs by agency for each year of the next henmum. Ment dates are factored m the 
projections. Agency proficiency factors are then manually calculated usmg the data 
from the IB/lC. 

There ls a method used to calculate statewde proficiency factors. These 
results are used dmng  the development process to make projections. The followmg 
describes the methodology- 

Ment renew dates for proficxency adjustments occur virtually every pay 
penod throughout the fiscal year. The percent of ment renews by quarter is displayed 
below* 



First Quarter 29.4% 
Second Quarter 22.8% 
!l"lurd Quarter 26.7% 
Fourth Quarter 21.1% 
TOTAL 100.0% 

Not all employees receive a proficlency adjustment. The Department of 
Personnel and Trauung calculates that 64.5% of statemde employees are eligible for 
profiaency mcreases. 

I fwe make the assumptnon that the rmdpolnt of the quarter is a reasonable 
weighted apportionment for each quarter, the followng can be determmed: 

(A) (B) (C> (Dl (El 
Months Proficiency Proportion 

Remmng Proportion Frequency of Annual Sal 
At Quarter of Fiscal Yr From Above Increase 

u r  Mid Poini Remaimng lcol B/12 mo.) (col C x col Dl 

1 10.5 375 .294 .25725 
2 7.5 ,625 ,228 .I4250 
3 4.5 -375 -267 .lo013 
4 1.5 .I25 211 J283B 

TOTAL -52626 

T h s  calculation tells us that of the 29.4% first quarter renews, the 
annualized eqmvalent IS 25.725%; of the 22.8% second quarter renews, the annual- 
ized equrvalent 1s 14.25% etc. The annualized total rs 45.626%. 

Based on the proportion of annual salary lncrease reqwed, as calculated 
above, the first year statewde proficiency factor can be denved as follows: 

Proportion of - Statemde Profiaency x S Eligible x Annual Salary - 
Increase Increase Requlred Increase Req-cured 

4.56 x .646 x .52626 = 1.5502 say 1.55% 

The statemde contmuation proficlency factor is calculated in the same 
fashon mth one exception - the proportion of annual salary increase factor is 1.0. 
The contrnuatlon profiaency adjustment bepns on the first day of the fiscal year for 
each employee. The calculation IS displayed below 

4.56 x .646 x 1.0 = 2.94576 say 2.95% 



The Code of Virgtnu $ 2.1-114.6 states in part, "it is a policy of the 
Commonwealth that its employees be compensated at  a rate comparable to the rate 
of compensation for employees in the pnvate sector of the Commonwealth m svnilar 
occupations. An annual revlew shall be conducted by the director of Personnel and 
Tramng to detemne where discrepanaes m compensation exlst as between the 
public and pnvate sectors of the Commonwealth." The compensation revlew requrres 
an analysls of the Commonwealth's workforce to de temne  the occupational groups 
and geographical locations m whch the Commonwealth must compete. The outcome 
displays the data necessary to provlde aninformed impression of the competitiveness 
of the Commonwealth's compensation plan. 

The measure of competitiveness involves projecting the Commonwealt Ws 
market posibon from the date of the survey -August of each year - to the normal 
date that the State's salary structure is adjusted, normally on July 1 each year. The 
August 1986 revlew indicated a current devlation of 5.13% and a projected devlation 
on July 1,1987, of 10.43%. The recommended pay adjustment for July 1,1987, was 
applied to the current denation of 5.13% (Ths IS the known denation, not a projected 
vanable.) The 5.13% represented the entirety of the pay adjustment, lee., it contans 
the pay structure adjustment and the proficiency adjustment. 

We have calculated the statewrde proficiency for the fnst year as 1.55%. 
Since the 5.13% Increase Includes the 1,55%, we must now calculate the pay structure 
adjustment. The formula is depicted below- 

Structure Adjustment x Ment = Market Movement 
(Dew ation) 

or, 

Structure Adjustment = Market MovemenWent 

Structure Adjustment = 1.0513 / 1.0155 = 1.0352 

say 

The General Assembly may Increase the total pay package as ~t did in the 
1987 session. An additional 1.04% was added to the structure that gave us a total of 
4.56% instead of the 3.52%. The additive total was 6.17% (5.13% + 1.04%). The 
purpose was to reduce the 10.43% projected July 1,1987 devlation rather than to just 
address the current denation. 

In August 1987, the Commonwealth lagged its competition m total 
compensation by 4.59%. The projected market movement from August 198'7 through 
June 1988 is 4.90% and when coupled wrth the August current devlation, the 
projected denation on July 1, 1988 will be 9.72%. 

The current policy had been to provlde a pay adjustment that equalled the 
August current denahon. As was discussed earlier, ths adjustment is made up of two 



parts, a structure adjustment and an annualized proficiency adjustment. Updatlng 
the ment renew data from DPT, the follounng new factors are calculated: 

First Quarter 32.8% 
Second Quarter 24.6% 
Thlrd Quarter 21.2% 
Fourth Quarter 21.4% 
TOTAL 100.0% 

Agmn, if we make the assumption that the rmdpoint of the quarter is a 
reasonable weighted apportionment for each quarter, the follomg can be deter- 
rmned: 

(A> (13) (C> (Dl (El 
Months Proportion Proportzon 
Remmng of Fiscal Yr Profiaency of Annual Sal 
At Quarter Remarung Frequency Increase 

Quarter Mid Point b l  B/12 mo.1 From Above kol C x col Dl 

1 10.5 .875 .328 .28700 
2 7.5 .625 .246 -15375 
3 4.5 .375 .2 12 .07950 
4 1.5 .I25 .214 ,02638 

TOTAL 54663 

' I b s  cdculatlon tells us that of the 32.8% first quarter revlews, the 
annualized equvalent IS 28.70%; ofthe 24.6% second quarter revlews, the annualized 
eqwvalent 1s 15.37% etc. The annualized total is 54.7%. 

The Department of Personnel and T r w g  now estuaates that 60% of 
statemde employees are eligible for profiaency Increases. 

The proficiency step lncrease is fixed at 4.56%. 

Based on the proportion of annual salary mcrease reqwed, as calculated 
above, and adjusting for those that do not recelve proficienaes, the first year 
statewide profic~ency factor can be denved as follows: 

step % Eligible x Proportion of = Statemde Factor 
Increase Annual Salary Increase Requlred 

4.56 x .60 x -547 = 1.4965 say 1,50% 

Accepting the annualized proficiency increase of 1.50%, then the pay 
structure adjustment is calculated by divrding the August devlation by the annual- 
ized proficiency increase: 

1.0459 - 1.0150 = 1.030443 say 3.04% 



Appendix G 

METHOD FOR DIREXTLY ESTIMATING EFFECTS OF 
CHANGING EMPLOYEE MIX ON AVERAGE STATE SALARY 

Turnover, promotions, demotions and vacanaes a W  the average State 
salary by chan~ng the m x  of State employees in vanous grades and steps. One way 
to estimate directly the effects of a chanpng mur of State employees is outlined 1n the 
follomng steps. 

For the 24most recent pay penods for whch data are available, deterrmne: 

Total number of employees entemg each grade WJ at pay penod 
t: pij, 

Total number of employees leanng each grade 1 and step J at pay penod 
t:  q.., 

For the pay penod immediately pnor to the 24 most recent pay penods, 
deterrmne: 

Number of employees m each grade 1 and step J: r,,. 

Salary m each grade i and step J: sut. 

The proportional change m the average State salary due to changes in the 
m x  of State employees can then be estmated unth the followng formula: 

This estlmate assumes that the proportion of employees entenng and leavrng each 
Sven step and grade for the year examned (represented by the 24 pay penods) will 
be the same in the predicted fiscal year. But if there are known changes m stamng 
levels for part~cular steps and grades in the upcoming fiscal year, then t h s  estlmate 
can be modified. 

For example, suppose that it is known that a certaln number of new 
employees in grade x and step y will be hred m the next fiscal year, whlch can be 
represented as hxy Then the estimate can be modified to take t h s  known upcormng 
change Into account: 



Thls modification substitutes the known number of entenng employees in the 
upcormng fiscal year for the average number of entenng employees in the 24 prevlous 
pay penods. In other words, mstead of assuming that the upcormng fiscal year will 
have the same average proporbon of entenng employees as seen m the 24 prewous 
pay penods, a more certam estimate for a gtven grade and step can be substituted ~nto 
the formula. Thls modificabon requves knomng ahead of time how thls known 
change will affect the total number of employees entenng a specific grade and step. 

Furthermore, suppose that one knows ahead of t ~ m e  that certan job 
classes will be elimnated and others created; and suppose that we can Infer ahead of 
time how these known changes will affect the total number of employees entelvlg or 
leavlng a specific grade and step. Then the formula can be modified to take ths known 
change mto account as well: 

where f, represents the known number of employees leavlng grade a and step b. 



Appendix H 

STUDY MANDATE 

1988 Appropnations Act, Item 13 

"The Joint Legmlative Audit and Rmew Comrmssion shall 
conduct a study of the methodology employed m the annual 
state salary survey The study shall mclude,.but not neces- 
sarily be lirmted to 1) the methods used to compile and 
evaluate data reported m the survey, and 2) the methods 
used to determtne the rmlvmum percentage salary scale ad- 
justment for state employees. The Comrmssion shall report 
its findings to the Governor and the Chaumen of the House 
Appropnations and Senate Finance Committees by Septem- 
ber 15, 1988." 

(Ths amendment requests JLARC to conduct a study of the Annual State 
Salary Survey ) 



Appendix I 

AGENCY ]RESPONSE 

As part of an extenswe data validation process, each State entity xnvolved in 
a JLARC assessment effort IS pven the opportunity to comment on an exposure draft 
of the report, Th~s appendix contams the response by the Department of Personnel 
and Tramng. Appropriate techrucal corrections resulting from the mitten comments 
have been made in ths  version of the report. 
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INTRODUCTION 

The comments In thls wrltten response were prepared based on 
a review of t h e  exposure draft and discussions with JLARC 
staff. The response IS divided znto five parts. It beglns 
with a discussion of  DPT's role In t h e  JLARC review. Then, 
following, are an overview of current survey methodology and 
a detazled analysis of the report. The final chapter is a 
summary of DPT's responses to JLARC recomenendations, followed 
by selected attachments relating to varlous  Issues. 

DPT agrees with JLARC that improvements can be made in the 
salary survey process, and agrees wlth the JLARC approach to 
deallng with most of the Issues. D~scussxons of DPT's 
approach to addressing the issues a r e  included i n  the 
detailed analysis and summary portions of this response. 

DPT'S INVOLVEMENT IN THE JLARC REPORT 

DPT bas assisted In several reviews of the methodology used 
in preparing the Annual Salary Survey. Previous studies have 
generally endorsed the current survey process, as did the 
JLARC review which stated "..DPT's current methods are 
consistent with legislatrve intent and are adequate for 
producing an approximation of the gap between State and 
private sector compensation." Because of the past attention 
that the survey methodology has received and +ts acceptance, 
DPT has marntained consistency In the survey methodology from 
year to year. 

DPT has considered the &ARC study as an opportunity to 
Improve the survey process. DPT also sees this study as an 
opportunity for the General Assembly to become more act lve  
partners In the survey, thus making the survey results more 
useful to the General Assembly. 



CURRENT SURVEY METHODOLOGY 

The current survey methodology dates back to recommendations 
made by Executive Management Servxces, Inc. {EMSI) in a 
November, 1972 report to the "Commiss~on to Assist the 
Implernentat~on of t h e  Report of the Governor's Management 
Study." The survey process has evolved gradually from the 
original EMSI design. In general terms, the annual survey 

o Provldes an Indicator of the market posltlon of the 
overall salary and benefits structure of the Commonwealth, 

o T r a c k s  private Industry market movement from year to year, 

o Includes data for jobs which are representative of the 
Commonwealth's work force, 

o Gathers data from employers who compete In the job market 
with the Commonwealth and who are wllling and able to 
prov~de matchlng salary and benefits data. 

The survey process 1s very efflclent. It gathers and complles 
a large amount of lnformatlon in a very short period of time. 
The data is accurate. Gathering the data is accomplished with 
a minimum amount of lnconvenlence t o  responding flrms. 

DPT acknowledges that there are limitations to the data ~t 
gathers.  For  this reason, DPT does n o t  make adjustments to 
indzvldual classes based on the survey results. DPT asserts, 
however, that the central tendency of a large amount of 
reasonably accurate data results in an acceptable evaluation 
of competitiveness. 

DPT recognizes that there is no perfect evaluation of the 
labor market. Reasons for a Lack of precision include the 
subjectivity requlred zn matchlng jobs, the variability of 
the geographical market  for  varlous jobs, and the fact that 
salary ranges In the prlvate sector are influenced by company 
policy and profitability. Employers are able to attract 
workers In most job classes at varying salary levels, so 
there is no right or wrong salary for most employees. 

The current survey methodology allows the Commonwealth's 
total compensation to malntaln the same relatlve posltron 
w l t h l n  the market, although there 1 s  a time lag before the 
adjustment is made. The current scrvey process has resulted 
In a fairly stable trend. Thls has meant that employees have 
recelved some increase each year. This annual Increase is an 
important factor In employee motlvatlon. 



DETAILED ANALYSIS OF THE JLARC REPORT 

The comments which follow discuss specific details of the 
JLARC report. These comments concentrate on those parts of 
the report where DPT agrees or disagrees with concLusions 
drawn from the rnforrnation, or has additional xnformatlon or 
alternatives which should be considered. 

The comments on each Issue lnclude a deslgnatlon that the 
lssue 1s of mlnor, moderate, or major consequence, These 
deszgnat ions  refer to t h e  extent to whlch the issue could 
znfluence the survey process or future adjustments of the 
Commonwealth's salary structure. 

CHAPTER I, INTRODUCTION 

o In Assumptrons of Thrs Studs, Assumptron 1, JLARC notes  
that competit~veness with the private sector IS a "goal" 
and not a "policy". (MINOR ISSUE) DPT agrees and will 
change the 1988 survey to include this correctxon. 

o In Current Survey Methodology and Related Study Issues, 
JLARC indicates flve steps whxch DPT uses. (MINOR ISSUE) 
The f ~ f t h  of the frve steps i s  to "project changes x n  
salarxes, and adjust salary structure". Structure adjust- 
ments based on the survey are not approved by DPT. 

CHAPTER 11. ARE BENCHMARK JOB CLASSES REPRESENTATIVE 
OF STATE EMPLOYEES? 

o In Changing the Benchmarks to Represent More State 
Employees, Recommendation 1, JLARC states tha t  DPT should 
review benchmark classes to substitute current c lasses  for 
obsolete ones. (MODERATE ISSUE) DPT already does keep 
classes current by changlng benchmark descr~ptions, titles 
and salary data each year as classes change, 

The recommendation also suggests that the number and 
variety of survey classes should be increased, DPT agrees 
that t h e  more information available, the better the survey 
product, However, DPT will exercise care in expanding the 
survey because any add~tional classes wlll Increase the 
burden on responding employers. This may have the effect 
of lowerlng survey response rates. Uslng the same classes 
each year slmpllfles the work of responding firms sxnce 
they can refer to the previous year's survey to determine 
the job for whlch they should provide matching data. 



CHAPTER 111. DOES THE SAMPLE REPRESENT THE POPULATION 

o In the rntroduction to thls chapter, JLARC recommends that 
additional resources be devoted to the salary survey* 
(MODERATE ISSUE) DPT agrees wlth thls recommendation, but 
would like to emphasize that refinements suggested by 
JLARC, such as personal interviews, increasing the number 
of firms and weighting the salary data, would add to the 
complexity of the survey process if adopted. This would 
lessen some of t h e  survey's current efficiency, which 
results from a hlgh degree of automation. Therefore, it 
may requlre more than twrce t h e  current one-fourth staff 
year to meet the additzonal survey requirements suggested 
by the report. 

o In the section Why a Definition 1s Necessarx, Recommen- 
datlon 2 states that out-of-state and/or publlc medical 
centers should not be included In the survey. (MAJOR 
ISSUB) A large percentage of the medical care employees of 
the Commonwealth are employed at the UVA and MCV teachlng 
hospitals. Competition for these employees is ~ntense - 
much more so than for most State employees. Large numbers 
of employees are needed to staff the Commonwealth's 
med~cal centers. These centers must compete d a l l y  with 
prlvate and pubizc medical centers in the Southeast, as 
well as those In the Northeast and North Central states. 

To illustrate why UVA and MCV compete outside the Common- 
wealth, the srze  of the various hospitals should be 
considered. UVA hosprtal has 950 beds, MCV 1060. Among 
out-of-state medical centers in the 1987 survey, 6 of 7 
have 500 beds or more, although none is as big as the 
Virginia centers. Of the Varginla hospitals responding, 
only 1 of 14 has 500 beds or more. The smaller hospitals 
do not requlre large numbers of rnedlcal employees and much 
of therr recruitment can, therefore, be more locallzed. 

Individual medical class salary ranges are adjusted based 
on a semi-annual survey conducted by UVA and MCV. The 
survey information 1s from t h e  out-of-state medlcal 
centers and hospltals in V r r g l n ~ a .  Deleting the rnedlcal 
centers Prom the Annual State Survey, w h ~ l e  retaining the 
local Virglnis h o s p l t a l s ,  would result In individual class 
salary ranges belng measured according to one market 
deflnltion and the structure belng adjusted according to 
another, 



If the lndzvidual medlcal classes are adjusted, in part, 
because of rates paxd by out-of-state and/or public 
medlcal centers, and ~f those medical centers tend to pay 
more than Virginia hosprtals, a State Survey including 
only Vlrglnia hospitals will result In an understatement 
of t h e  deviation by which the  Commonwealth tralls the 
market. Conversely, ~f Vzrginla hospitals pay more than 
the out-of-state medzcal centers, the deviation wlll be 
overstated. 

Recognizing these problems in gathering representative 
prlvate ~ndustry salary data for med~cal classes, DPT 
recommends removing most or all medical classes from t h e  
survey process. Whlle medical employees make up a 
significant part of the Commonwealth's work force, 
cornpensatlon experts often recommend t h a t  classes in a 
highly active market not be included In general surveys. 
Thxs is because they can show major fluctuations, 
depending on how well the employer (the Commonwealth) 
responds to the changing m a r k e t .  It is, therefore, not 
reasonable to adjust the average employee's salary based 
on how well t h e  Commonwealth reacts to these changes. 

o In Improvinrr the Process through Defxnxtlon, Recowen- 
datlon 3, JLARC+recommends t h a t  the market target 
population be deflned. (MODERATE ISSUE) JLARC indicates 
that t h e  DPT working definition appears reasonable* 

DPT agrees t h a t  this approach would help to identify w h ~ c h  
firms should be sampled. A general statement can be 
wrrtten definlng the target population In terms such as 
that ~t should include employers from throughout the 
Commonwealth, in various industries and of varlous sizes, 
based to the extent possible on the relative competition 
w l t h  employers In those categorxes. 

A more specifxc definition, based on numerical relation- 
ships, should be developed as a goal. However, DPT cannot 
exercise strrct control on t h e  mix of employers Ln the 
survey because response is voluntary. It ia difficult to 
accurately determine the numerical targets, and matching 
responses exactly to numerlc criteria would be nearly 
~mpossrble. 

Numerlc targets could also add subjectivrty to the survey 
process. For example, if 5 responses have been received 
from manufacturing firms ln the survey and 6 are required 
to meet pre-def~ned goals, DPT would have to pzck one flrm 
from among the remainxng manufacturing flrms in the sample 
and concentrate follow-up efforts on that one firm. The 
cholce of the firm to contact could be influenced by 
biaslng factors, such  as salary levels* 



o In Overcoverage of t h e  Health Sector, JLARC recommends 
that salary data provided by hospitals for non-medical 
classes be weighted according to the portlon of total non- 
agricultural employment In the State whlch hospitals 
represent. (MODERATE ISSUE) DPT agrees that current 
procedure needs to be modifled and this recommendation 
can be Included in the 1988 survey. 

If the rnedlcal component of the survey 1s restricted to a 
few classes or elxmlnated, this should A-o longer be an 
Issue, The number of hospitals surveyed for non-medlcal 
classes could be reduced to a percentage of total survey 
flrms comparable to the 7.2 percent weight suggested by 
the report. 

o In the aectlon Unequal Geographic Representat~on JLARC 
cites that Rlchmond firms are over-represented in t h e  
survey, with  44  percent of responding firms, but only 32 
percent of State employees. (MODERATE ISSUE) DPT does not 
have data to dlspute thls flnding. 

It should be pointed out t h a t  DPT cannot control which 
employers wlll respond to the survey. 'Of twenty-eight 
firms which drd not respond, only ten were in the Rlchmond 
area, elghteen were outside that area (See Attachment 1). 

Reasons for greater responses In the Rlchmond area lnclude 
a greater lnterest in the Commonwealth's ranges by the 
Rlchmond employers, because of more frequent competltron 
for employees, and closer working relatlonshlps between 
DPT staff and the Personnel staffs of the R.zchmond flrms. 

Also, the central headquarters for a number of statewide 
flrms, and thus t h e n  Personnel offices, are In the 
Rlchmond area. Many of their employees, however, are not 
in the Richmond area, although all are rncluded In the 
44 percent  total. These statewide flrms are the companies 

whlch are most like the Commonwealth organ~zationally. 

While the percentages of Richmond survey firms and 
Rlchmond State employees are not the same, there is a 
loglcal relationship between them. DPT does not object, 
however, to attempting to gather more data from outside 
the Rxchmond area. 

o In the same sectron, JLARC concludes tnat t h e  Northern 
Virgxnia area should  continue to be treated as a separate 
area and not included rn t h e  survey IMAJOR ISSUE) DPT 1 s  
in strong agreement wlth thls JLARC conclusion. 



o In the sectlon Dis~ra~ortionate Coverage by Industry Type, 
JLARC reports that Finance, Insurance and Real Estate 
(FIRE) firms are over-represented by four times *hat; 
~ndustry's portlon of prlvate sector employment. JMODERATE 
ISSUE) DPT has selected the FIRE employers based on thelr 
industry, but that is only one factor considered. Also 
~mportant are the facts that they have formallzed salary 
structures, that they can, and are willing to, provide a 
slgnlficant amount of sa lary  and beneflts data, and that 
they compete In the same markets with the Commonwealth. 

The Nan-Agricultural Wage and Salary employment flgures 
should not be accepted at face value. In the manufactur~ng 
industry, a high percentage of the employees are working 
on productron lines, perforrn~ng dutles whlch are not 
comparable to those of any Commonwealth employees. In 
Wholesale and Retail Trade, a high percentage of employees 
are sales staff, also not found in the Commonwealth. In 
FIRE firms, on the other hand, a higher percentage of the 
employees would be performing duties found among 
Commonwealth employees. 

DPT recognizes t h e  need for balance of frrms by ~ndustry, 
and that improvements can be made rn thzs regard. However, 
the current practlce is, generally, appropriate, 

o In the sectlon DeslRn of the Questronnalre, JLARC 
discusses the fact that insuff~cient descriptions can lead 
to bad data. The lmplicatlon 1s that th+s 1s occurring 
wlth the current survey process. (MODERATE ISSUE) The 
current data-collection process used by DPT has been 
developed In accordance wlth accepted salary survey 
practices. It has several features to ensure appropriate 
matches. DPT provides a capsule description which 
describes the nature and the level of the work, including 
the normal requirements of each job. 

In addxtlon, the responding firm IS asked to provide its 
corresponding job tltle and the number of employees it has 
In the class. Both of these items can identxfy problems 
with matches. The firm rs also asked to designate that the 
job ~t has 1s " v e r y  slmllar", " s l r g h t l y  higher", "slightly 
lower", "conslderably higher", or "cons~derably lower". 
DPT removes from the survey those matches whlch are 
designated as "considerably higher" or "conslderably 
lower". Flnally, the flrm is xnvlted to provlde addxtlonal 
comments whlch may help to clarify the degree of match. A 
sample page from the survey questlonnaxre IS provided as 
~ttachment 2. 



o Further in the same section, ln Recommendation 5, JLARC 
lndlcates that DPT should stop deleting responses more 
than two standard deviations from the mean as a method of 
ensuring close matches. (MODERATE ISSUE) DPT does n o t  use 
the two standard deviations as a measure of closeness of 
fit, Rather, DPT recognizes that there 1s a broad range of 
 rat^- pazd by varxous firms for any job class. That range 
tends to be skewed, typically toward the higher rates. 

DPT has identified problems wlth the current procedure and 
1s In agreement that ~t should be d~scontinued. The 
influence of atypical responses will be minimized ~f 
efforts to increase the number of partlclpating firms are 
successful (see Recommendation 11). 

o Also In Recommendation 5, JLARC Indicates that follow-up 
should be undertaken when the hlghest response exceeds the 
lowest response by more than 7 5  percent. JLARC further 
states that "thls wide range may Indicate unrellablllty of 
the data." (MODERATE ISSUE) DPT has recognized a pattern 
that some employers pay more than others for a l l  j o b s .  
This provldes a llkely reason for the distribution. 

DPT would recommend as an alternative approach that the 
pay llne (average salary by grade) for each firm be 
compared with the flrm's response for each class. Whlle ~t 
IS posslble that the flrm may value jobs differently In 
relatlon to one another than the Commonwealth, atyprcal 
responses identified by thls means could reasonably 
justlfy a follow-up interview. It should be emphasized 
that DPT currently does make follow-up calls in situations 
where ~ndicators of match closeness show that there may be 
a problem. DPT, however, does not conslder salary level 
alone as being an rndxcator of a poor match. 

o In Recommendation 6, JLARC recommends personal lntervlews 
to follow up on all mail questionnaires. (MAJOR ISSUE) DPT 
supports the use of personal interviews rn gathering data 
from small firms (those under 100 employees) and new 
flrms added to t h e  survey. Larger flrms t h a t  have parti- 
cipated In prior surveys typically have experzenced 
personnel staffs who are dependable In provldzng good 
salary data and, therefore, ~ n t e r v i e w ~ n g  these staffs may 
not be necessary. It should also not be necessary to 
conduct the interviews at any flrm every year, once good 
matches have been established. DPT can provlde small 
frrrns with the job match from previous surveys,  when new 
surveys are mailed, to ensure contlnulng good matches from 
them. 



There are concerns rn uslng personal lntervrews in the 
survey process. They requlre a considerable addition of 
cost and time f o r  the completion of the survey. Also, 
the interv~ew process shifts the subjectivity In matchlng 
jobs from the respondlng fxrm to the DPT interviewer. This 
makes DPT vulnerable to claims from responding employers 
that DPT may have rnrsrepresented t h e  facts,  although DPT 
has staff w i t h  the s k z l l s  necessary to ensure good 
matches. 

o In Administration of the Survey, Recommendation 7, JLARC 
states that DPT should increase ~ t s  response rate by 
providing participants with summaries and analysis of the 
salary data. (MODERATE ISSUE) DPT agrees with this 
recommendatlon, Currently, DPT does provide respondlng 
employers w l t h  the same comprehensive summary report which 
1 s  provtded to the General Assembly and also provides 
individual company pay lines on request. Addit~onal 
reports showlng salary trends could also be generated. 

The JLARC report also suggests that havlng a cover letter 
slgned by the Governor could help to increase responses. 
DPT agrees wlth thls assessment and supports the idea .  

o Under the section Codrng and Entering Data xnto the 
Computer, Recommendation 8, JLARC states that DPT should 
proof each data item that is keyed. (MINOR ISSUE) DPT 
agrees that this recommendation is appropriate if 
resources are available. However, DPT would like to 
clarify current practice. The keying is not done by a 
production-orxented data entry operator, but by a sk~lled 
survey professional. It 1s done slowly and carefully and 
entries are renewed as they are keyed. 

After the data has been keyed, two automated programs are 
run which may indlcate inaccurate data entry. Major 
differences whxch may represent errors can easzly be 
ldentifled by renewing these printouts. In cases where a 
number rdentlfred as a potentla1 error has been keyed 
correctly, the respondlng firm 1s typically contacted for 
verlflcation that it was reported accurately. It should be 
noted that the report provldes no evidence from the 1987 
survey that data entry  errors occurred. 



CHAPTER IV. IS THERE A SIGNIFICANT DIFFERENCE BETWEEN 
STATE AND PRIVATE SECTOR SALARIES? 

o In the section "OVERALL DEVIATION IS SUBJECT TO ARBITRARY 
FLUCTUATION", JLARC frnds that t h e  current use of  the 
medlan deviation places too much reliance on the c e n t r a l  
value  and that the middle value is subject to too much 
arbitrary variation. (MAJOR ISSUE) Thls I s s u e  1s related 
to further discussions in thls chapter concerning weight- 
ing and determlnlng error rates. 

DPT agrees that there are limitations to the current 
procedure and that ~t can be ~mproved. The prlmary reason 
for this need is t h a t  the  array of deviat~ons do n o t  
follow a normal curve around the med~an. The difference 
between the 22nd value (the medlan), and the 23rd value In 
1987 was large enough to cause DPT staff concern. 

The JLARC report goes on, In Recommendatlan 9, t o  suggest 
w e l g h t m g  the data as a solution to thls problem. That 
recommendation will be discussed in detail below. There 
are other alternatives which should be considered. Rather 
than look o n l y  at the middle percentage value, the mlddle 
range of values can be averaged t o  arrlve a t  a slngle per- 
centage. This  means t h a t  t h e  one-fourth hlghest and t h e  
one-fourth lowest values are not considered. 

Thls approach of dlscardlng the hlghest and lowest values 
1s slrnllar to dropplng the h l g h e s t  and lowest scores in 
judging at the Olympics. It 1s slmple to process and 
understand, ~t does not allow atypically hl.gh or low 
values to influence the deviation, ~t mlnimlzes the e f f e c t  
of p o s s l b l e  skew In the deviations, and it 1s based on a 
recognized measure of central tendency - the interquartile 
range. 

Another alternative 1s t o  n o t  use deviations a t  all, but 
to use the average percentage change from t h e  prior year 
in average salary reported by all flrms far all classes In 
the survey. This approach 1s a purely market movement 
approach. I t s  llmltatlon 1s that it requlres the 
assumption that t h e  relatlonshlp between t h e  Commonwealth 
and the prlvate sector In t h e  prlor, base perrod was 
correct and should be maintained. 

o In the sect~on "EMPLOYEES IN HIGHER SALARY GRADES ARE 
GIVEN TOO MUCH INFLUENCE", the statement 1s made that a 
unlform structure adjustment results in some classes not 
belng appropriately adjusted, because of t h e  differences 
In devlatlons found for various classes. (MINOR ISSUE) 
Thzs may occur with the structure adjustments t h a t  any 
employer ~mplements. 



DPT would like to emphasize that there 1s no attempt to 
ensure a very high level of accuracy for each rndlvldual 
class. The use of a measure of central tendency to 
determine the deviation has meant that some classes wlth 
extreme values could be tolerated. It has been recognized 
that atypically h ~ g h  or low-paylng flrms can rnfluence the 
devlatlon for individual classes, depending on whlch 
classes these f~rms can match and which classes they 
cannot match. 

Second, In admlnlstering the Commonwealth's pay plan, the 
alignment of classes and the degree of distlnctlon between 
salary grades can influence individual class deviations. 
For example, the Commonwealth has the classes Practical 
Nurse A and Practical Nurse B, in Grades 5 and 6, respec- 
tlvely. The survey may show that the Commonwealth 1s 2 
percent behlnd for the " A "  , but 3 percent ahead for the 
"B". Given the same responding employers, t h x s  rneana that 
other employers are making less than the 9.3 percent dls- 
tlnct~on the Commonwealth makes between the two jobs. The 
Commonwealth, however, can make no smaller distinction 
wlth the graded pay plan currently in effect. The data in 
thls case, therefore, 1s not a cause for concern. 

o Also in the same sectlon, JLARC states that two-thirds of 
the Commonwealth's work force is In grades one through 
seven, but that these employees may get only one-half the 
weight of the one-third of employees in grades eight 
through twenty-three. JMODERATE I S S U E )  If the st-ructure 
were adjusted based on one value for each of the twenty- 
three grades, the statement would be true. DPT does not 
vrew this as a problem, however, because the Commonwealth 
must compete for employees at all levels. 

Under current methodology, each survey class gets an equal 
welght, Currently, there are 24 survey classes xn grades 
1 through 7, and 19 survey classes in grades 8 through 23. 
Therefore, the two-thirds of employees xn grades one 
through seven get 126 percent of the welght of the 
employees In the h~gher grades, rather than the reported 
posslble 50 percent. 

o In Summarizlna State Salaries Across Benchmarks With a 
Weighted Mean, Recommendation 9, JLARC recommends using a 
weighted mean to represent the overall salary deviation. 
(MAJOR ISSL'E) DPT agrees to try this approach, but there 
are important concerns whlch should be addressed before 
the current methodology is replaced by the "weighted 
mean." DPT recommends testing both approaches slmul- 
taneously and consulting wlth JLARC staff to develop the 
best method for the Commonwealth, 



This recommendation moves away from the market movement 
concept t o  a more statistically-based approach. DPT's 
experience has shown that statistical surveys often have 
problems providing smooth data movement from year to year.  
T h l s  could result In a l a rge  structure adjustment one year 
and none the next  year. Such fluctuation could undermine 
the motivation of the work force. 

The current survey includes 8 f e w  class9s whlch would have 
a major ef fect  on t h e  survey flndlngs ~f the data were 
weighted 

o the four l a r g e s t  classes - Custodial Worker, 
Highway Equipment Operator, Offlce Servlces 
Assistant, and Secretary Senror - would have 
approximately fifty percent of the survey's  
total welghts ,  

o More than  one-third of  the  welghts would be 
concentrated at grade four. 

Assume t h a t  the devlatlon for all survey classes is zero 
(0.0 % ) ,  except that t h e  four largest c l a s s e s  have a 
dev~atron of - 5 . 0  percent .  Welghtlng the data would 
result in all classes being adjusted about 2.5 percent in 
thls situation, even though most classes were on t h e  
market already, 

The Commonwealth must be somewhat more concerned w l t h  its 
ability to a t t r a c t  employees to  c l a s s e s  wlth large numbers 
of positions than to classes wlth very few posltlons, 
However, DPT ensures that major staffing problems are 
solved through individual class regrades. The goal of the 
structure adjustment 1s to keep the  entlre s t r u c t u r e ,  
overall, relatively competitive. 

There are other  possible problems wlth weighting. It 
places great importance on hlgh-population classes. There 
are, however, a number of hlgh-populat~on classes without 
comparisons i n  t h e  private sector. Tbls means that a 
limited number of the hlgh-population classes will greatly 
influence the adjustments for all other classes, small and 
large. 

The report  suggests t h a t  prlvate industry data could be 
weighted according t o  the number of  employees hrred by 
each flrm, as well as by the number of Commonwealth 
employees in the class. If the stat~stically-based survey 
approach is adopted, wlth many small flrms and welghted 
salary data, then DPT supports weighting based on the 
number of employees the flrm has In the class. Thls would 
be consistent wlth the statistical approach. 



o In the sec t lon  Usinu the Welshted. Means and the Standard 
Deviation to Address Salary Differences, JLARC cites the 
study mandate to assess "the methods used to determxne the 
minimum percentage salary scale adjustment" as suggesting 
that IC 1 s  appropriate for the survey to result In a range 
of deviations. JLARC recommends that DPT compute an 
estimate of the error In the survey deviat~on and that 
future adjustments be based on the midpolnt of the 
resulting range o f  deviations, (MAJOR ISSUB) 

Whlle DPT does not know the legislative Intent of the 
mandate, the following 1s offered for consideration. Each 
year the survey has been conducted In August. The survey 
deviatlon has then been adjusted downward (by staff of the 
Department of Plannlng and Budget) xn anticipation of 
State employees recelvlng proflclency Increases during the 
year. DPT would suggest that the resulting, adjusted 
devlation is, in fact, the "m~n~murn percentage salary 
scale adjustment." The mandate may have been so stated 
because An some prlor years the General Assembly has 
approved July 1 adjustments in excess of the adjusted 
deviatlon. 

DPT IS concerned that error ranges could be so wide as to 
be unacceptable from a compensation management standpoint, 
DPT is also concerned that most future adjustments could 
vary between the computed minxmum devlation and the 
mzdpoznt devlation, depending on the availabil~ty of 
funds. This would mean that the adjustment would fluctuate 
more from year to year than it does under current 
procedures. Staffing stablllty, employee morale, and 
budget projections could suffer as a result. 

Structure adjustments based on the mlnirnum deviatzon of 
the error range could not be defended statistically. The 
amount of the  deviatxon would vary according to the number 
of responding firms, so that the more flrms respondxng, 
the greater salary increase would be provided, regardless 
of the actual data the f ~ r m s  reported, 

Adjustments whlch vary over the lower one-half of the 
range would result in an average increase over tlme which 
would approximate the first quartlle of the range* In 
other words, the average adjustment would be in the mlddle 
between the minimum and midpo~nt deviat~ons. Thus, the  
Commonwealth would tend to be somewhat less compet~txve 
than under the current practice, which controls the 
adjustment at a szngle value, 



o In the section Narrowing the Range of the Estimate -by 
Increasxng the Sample Size, recommendation 11, JLARC 
suggests t h a t  error rates should be reduced by increasing 

the number of flrms represented. (MAJOR ISSUE) DPT agrees 
wlth thls recommendation. Increasing the sample would be a 
logical use of Increased resources. This actron will 
reduce random error and any bias An the data, ~f the 
selection of addltlonal flrms is not biased. However, r t  
IS not necessary to compute error rates or a range of 
devlatlons In order for the increased sample to have the 
desired effect. 

DPT agaxn stresses the rmportance of stabllxty in the 
process, even x f  the cost of the stability could be some 
bias .  DPT recommends maklng a one-tlme majar change, such 
as add 200 private frrms to the survey, make every 
effort t o  secure responses from as many of these employers 
as possible, and contlnue to gather lnformatzon from the 
same group of employers In future years. Addrt~onal 
changes in the sample would result In the addition and 
deletlon of a very llm~ted number of firms. each year, as 
is the current practice. 

The importance of this recommendation 1s that the one-time 
change may not actually result In the anticipated Ancrease 
In responses. The actual responses may also not conform to 
predetermined goals In terms of the employers' ~ndustry, 
slze or location. The alternative approach would be to 
continue mak~ng changes In the lxst of surveyed firms rn 
an attempt to meet such goals. Such efforts could requlre 
several years and cause the survey deviation to fluctuate 
over that perrod. 

CHAPTER V, ARE FRINGE BENEFITS REPRESENTED ADEQUATELY9 

o In the sectxon Limlted Informatxon on Benefxt Levels, 
Recommendation 12, JLARC states that DPT should lmprove 
~ t s  typical employee profile, using actual employee 
characterlstxcs. (MODERATE ISSUE) DPT does not thlnk that 
this change 1s necessary. The employee profile should 
attempt to represent a typlcal employee. However, at 
should also be selected so that provldlng data IS as easy 
as possible. Experxence has indicated that eaployers are 
reluctant to compute beneflt values even ~f the simplest 
profile 1s used. 

The current proflle used by the S t a t e  Salary Survey z s  
reasonable. For example, the average State salary on t h e  
1987 survey date was $ 20,714, a $ 20,000 salary flgure 
was selected for the 1987 employee proflle. It 1s easler 
for flrrns to compute percentages with a rounded dollar 
f lgure. 



The employee p r o f l l e  approach relles on the concept  that a 
change in the characteristics will have a similar effect 
on both t h e  Commonwealth and prrvate employers. Thus, ~t 
1s assumed that choosing $ 21,000 rather than $ 20,000 
would have had llttle effect on the cost of the 
Commonwealth's benefits relatxve to the cast for private 
employers. 

The actual average length of service for Commonwealth 
employees IS approximately nine years. The selectxon of 
slx years, however, has l ~ t t l e  effect on the survey 
results. The number of years in most cases affects 
only the provision of  sick and vacation leave days. Most 
employers who provide v a r l a b l e  amounts of leave based on 
years of servlce (as the Commonwealth does for vacation 
l e a v e ) ,  provide increases after increments of f r v e  y e a r s .  
Therefore, leave granted after s l x  or nzne years would be 
the same. 

Choosing a single employee with no dependents agaln has 
been based on. allowxng responding flrms the slmplest 
possrble computatlos. In this case, the major variable 1s 
medical Insurance. Agaln, the assumption 1s made that 
family coverage will cost the prlvate employer more than 
employee-only coverage, just as it costs the Commonwealth 
more. Changxng to a married employee with t w o  dependents, 
for example, could add consrderable variabilrty and 
complexity to the computation of private firms' cost and, 
also, of the Commonwealth's cost. 

o In Problems with the Current Xethodolo~fy, JLARC n o t e s  that 
error may be introduced because some benefits are fixed 
dollar amounts and not percentages of s a l a r y .  jMODERATE 
ISSUE) DPT agrees that  thls occurs and that it should be 
corrected. DPT computes the average s a l a r y  for private 
industry, based on the Vlrglnia salary added t o  the salary 
deviation. Next, b e n e f l t s  costs for pr iva te  industry and 
the Commonwealth are computed, based on the average costs 
as percentages of salary. In cases where private flrms are 
providing a benefxt(s) to all employees, regardless of 
salary level, at the same cost, prlvate employers' costs 
are overstated. 

Typically, only medxcal insurance coverage is based on a 
flxed d o l l a r  amount for all employees. DPT recommends 
asking firms to designate whlch of thelr benefits are 
percentages and which are flat dollar amounts and then 
using the prevalent response for each benefit to apply to 
the average response for all employers. 



o In the same section, in Recommendation 13, JLARC suggests 
that, when better beneflts data becomes available, the 
benefits data should be weighted. In addition, JLARC 
suggests that error rates should be compsted and a range 
of devlatlons reported rather than a single value. 
(Additional discussion 1s included in Appendix E.) (MAJOR 
ISSUB 1 

JLARC proposes weighting benefits data by class, using the 
proportion of State employees in each class and the 
inverse of the number of firms with jobs in the benchmark. 
JLARC recommends, as an alternative, weighting by firm 
only, rather than by class and flrm, using the number of 
job classes each firm has and the proportion of total 
benchmark employees represented by the benchmark classes 
the firm has matched. While DPT has no strong objections 
to this approach, it is not currently supported for 
reasons cited below. 

The beneflts computation 1s much less accurate than the 
salary computation due to the many variables involved and 
the difficulty In providing a reasonable estimation of 
their value. Measuring total compensation is certainly a 
worthwhile goal, but DPT's experience indicates that 
accurately measuring the beneflts portion of total 
compensation may not be feasible. 

As JLARC states, current estimates of benefits Ignore 
benefits not provlded by the Commonwealth. Examples are 
profit-sharing, stock plans, product discounts, and 
service facilitres. These benefits are parts of total 
compensation and do affect the ability of each employer to 
attract and retain employees. In most cases, they would 
increase private sector compensation relative to the 
Commonwealth. 

The inclusion of these additional benefits would add to 
the complexity of the survey process. In addition, ~t is 
very diff~cult to determine the value of such benefits as, 
for example, stock plans. In past years, DPT has attempted 
to gather information on the benefits recommended by 
JLARC. In 1984, for example, there were 33 firms which 
provided benefits data. Of the 33, only ten provided 
information on the additional benefits. 



Responses in 1984 included: 

BENEFIT 
NUMBER OF 
RESPONSES 

Other Leave 
Servlce Facilltles 
Social/Miscellaneous 
Tu~tion Reimbursement 
Product Dlscount 
Savlngs Plan 
Stock Plan 
Bonus/Profit Sharing 
Parking 
Glfts 

These  few numbers o f  responses would not provide the baszs 
for rellable conclusions. Also, some of the responses, 
such as product discounts of "25% of sale price", would be 
difficult to use In measuring total compensation. 

JLARC recommends that DPT compute error rates for the 
benefits computation when better data becomes available. 
DPT considers the benefit computation a rough approxi- 
mation, with weaknesses that wlll be very difficult to 
overcome. The use o f  error rates would result in a range 
of devlations, whlch would then add to the range JLARC has 
suggested f o r  the  salary data. Thls would waden the range 
of posslble devlations. DPT recommends evaluating the use 
of weight~ng and computing error rates after better 
benef~ts data xs available. 

DPT recommends t h a t  current procedures be retamed unless 
a detailed benefits study, as IS proposed in the next 
section of thxs response, reveals a better, feasxble 
computation method* DPT agrees that we~ghting benefrts 
would be consistent w l t h  weightrng the salary data, if 
t h a t  approach is adopted, 

o In Recommendation 14, JLARC suggests t h a t  the  General 
Assembly may wrsh to commission a one-trme comprehensive 
study of fringe benefits. (MODERATE ISSUE) ~ ~ ~ - a u p p o r t s  
thls and would logically take a lead role in t h e  renew. 
However, DPT cautrons t h a t  the study will result In a 
large volume of information whzch will be dlfflcult to 
reduce to a single measure, or even a reasonable range of 
deviations. 



CHAPTER VX. ARE PROJECTIONS OF FUTURE DIFFERENCES IN 
COMPENSATION ADEQUATE3 

o In the sectlon "The- Private Sector Only Approach," JLARC 
discusses t h e  method by which DPT est~mates private 
industry market movement. JLARC indicates that "DPT ... 
recognizes that projections of thls sort are h ~ g h l y  prone 
to error." (MAJOR ISSUE) 

DPT does not dispute that the market movement projectlons 
are rough approxlmatlons. In past years, structure 
adjustments have typically been based on the August 1 
dev~atlon. Uslng the August 1 figure has some serlous 
limitations, because it will determine the level of the 
structure for the followlng fiscal year. This means that 
the resulting structure level wlll be In effect d u r ~ n g  the 
perlod eleven months through twenty-three months after the 
survey date, Uslng the August flgure each year also makes 
the Commonwealth slow to respond to changes In the rate of 
market movement. 

On the positlve slde, the past practlce has resulted in 
reasonable stabrllty in the amounts of increases granted, 
wlth employees receiving some zncrease each year. If 
adjustments are based on projections, an overstated 
projectlon could lead to llttle or no Increase for 
employees followlng the next survey. 

Because the August figure has been used, h l g h l y  accurate 
projectlons have not been essential. DPT has used the 
projectlons provlded by natlonal consulting f ~ r m s  and 
organlzatlons simply to illustrate that the Commonwealth 
will fall farther behind by the subsequent July 1. The 
preclse additional amount 1s not known. DPT has not 
projected the movement of State employees. DPT assumes 
that turnover could cause the average salary for State 
employees not to r r s e ,  particularly if the devlatiorl 1s 
great. If the  July 1 projectlon 1s to repface the August 
survey flgure as the basls for future adjustments, DPT 
will begln to project the movement of State employees' 
salarles. 

&ARC dld not identify ways to improve the market movement 
projection, which is an Important part of the projection. 
This may be a part of the survey where a range of 
posslbllrtles mlght be appropriate. JLARC's dlacusslons 
focus on projecting State employees' salary movements. DPT 
asserts that market movement is important and that, zf 
movement of State employees' salarles are to be considered 
in the projectlons, market movement projections should 
also be entered into the equation. 



o Regarding The "Annualized Proflclency Increase". Approach, 
DPT agrees with JLARC that thls method for projecting 
employee salary movement 1s not based on any measurable 
data. Therefore ~ t s  use is not supported. (Additional 
d~scusslon of thxs approach 1 s  included as Appendix F of 
the report.) JMINOR ISSUE) 

o In the sectron The "Proflclency Increase Plus" Approach, 
and i n  Recommendation 1 5 ,  JLARC recommends that the 
Proflclency Increase Plus approach be used to est~mate the 
movement In average S t a t e  salarres. It also recommends 
that t h i s  procedure be refxned by adjusting from 12 months 
to I I  months ,  and by improving t h e  estlmate of residuals. 
IMAJOR ISSUE) 

DPT will cont~nue to study this very complex lssue and 
propose a detalled project~on method in ~ t s  irnplementatlan 
plan (see Recommendation 16). The measure of change in 
employee m l x  proposed by JLARC is desirable, but it has 
some llmltations* Some of the change In the number of 
employees In varlous steps and grades make the Common- 
wealth more competltlve and some do n o t .  

An alternative mlght determine the residual based on a 
welghted average salary increase by class, using the 
average current salary for each class. The employment In 
the p r m r  (base) period by class would be used as a 
wexght. Thls computation would measure the change xn 
salaries for all employees for reasons which would be 
related to the Commonwealth's competitiveness and whrch 
would be comparable to expected salary movement In the 
private sector durlng the same period. 

DPT agrees that any estimates of State salary average 
movement should represent the same tlme period as the 
market projection, normally eleven months. 

APPENDIX B. USING EXISTING DATA SOURCES TO ENHANCE THE 
E'WCISTON OF CURRENT ESTIMATES --. . 

o I n  Appendlx B ,  JLARC discusses the use of BLS and VEC data 
in the survey process. JLARC recommends integrating t h e s e  
sources wlth survey data*  (MODERATE ISSUE) 

Currently, DPT uses BLS data t o  supplement survey data 
because it represents a large number of employers, 
~ n c l u d ~ n g  many more small employers than are present in 
the DPT su rvey .  DPT has used VEC data In past years, but 
discontinued that use because the data was not available 
when needed. 



The BLS has, in 1988 ,  begun t o  survey in the Rlchmond area 
only In odd years. Therefore, BLS data has become less 
useful. Survey data generated by DPT provrdes the most 
consistent, comprehensive and dependable source of 
~nformation. If t h e  number o f  f irms In the Cornmanwealth's 
survey 1s expanded slgnlflcantly, the use of the outslde 
surveys  should no longer be necessary. 

The VEC and BLS surveys are designed f3r dzfferent 
purposes, under U. S .  Department of Labor guidelines. It 
1s not reasonable to expect thelr survey dates to be 
changed to meet the Commonwealth's needs. It also should 
be noted that t h e  VEC survey 1 s  not processed as quickly 
as the DPT survey, so if VEC data were available for the 
DPT survey, lt mlght be outdated. 

In using the BLS data, DPT has also noted that there are 
unexplained fluctuations in t h e  data f o r  some classes. 
Thls has an undesirable effect on the stablllty of t h e  
Adjustments from year t o  y e a r .  BLS data should contlnue to 
be used with caution, t h e r e f o r e .  

SUMMARY 

JLARC RECOMMENDATION 

( I )  Change benchmark job classes accord~ng to annual 
renew of exlsting and potentla1 benchmarks. DPT 
RESPONSE: Benchmark classes should be kept c u r r e n t ,  
additional classes should be added wlth care because 
USlnR the same classes each year makes res~ondins!  
easier and adds stability t o  the annual adjustments, 
adding a large number of classes would reduce response 
rates.  

(2) Stop sampling out-of-state or publicly-run medical 
centers to represent prlvate sector employers in 
V ~ r g i n l a .  DPT RESPONSE: Medical classes should be 
dropped from the survey because the market for them is 
not typlcal of t h e  market f o r  all empioyees, they are 
ad~usted through a separate survey* and much of the 
Commonwealth's competition 1s outside the State for 
these  workers .  

( 3 )  Wrlte a clear, systematic definition of the t a rge t  
populatron. DPT RESPONSE: DPT agrees t h a t  a definltlon 
would be helpful In determining flrms to be surveyed. 
Numerical relatlonshlps, however, should be considered 
goals rather than survey requirements, due to the 
dlff~culty of controlling responses. 



(4) Weight health sector data In sample in proportion to 
populat~on. DPT RESPONSE: Non-medical classes should 
be removed from the survey of haspltals and medical 
centers. This will not be an lssue lf the medical 
classes are no longer surveyed, 

( 5 )  Stop deletlng outliers s o l e l y  because they appear too 
high or too low* DPT RESPONSE: Thls recommendation 
should be implemented. 

(6) Use personal interviews to follow up m a i l  question- 
naires. DPT RESPONSE: Personal lnterv~ews would be 
helpful for small and new firms* After the i n t e r n e w s  
have established good m a t c h e s ,  they should not be 
necessary Ln most subsequent years. 

(7) Provide reports of results to encourage participation. 
DPT RESPONSE: Detailed data summarxes are currently 
provided. DPT supports providln~ additional trend 
analysis, if resources permit. 

( 8 )  Proofread every element of the data set, DPT RESPONSE: 
Thxs recommendation should be implemented, although no 
data entry problem has been ~dentified. 

(9) Use welghted means to represent State and private 
sector salaries. DPT RESPONSE: An average of the 
mlddle range of class devlations may remedy current 
problems. Welghtinjt should be tested to ensure that 
survey results wxll be consistent from year to year 
and will n ~ t  be undesirably influenced by a few large 
classes, 

(10) Estimate sampling error and represent salary differ- 
ences as a range. DPT RESPONSE: Error rates, which are 
related to the wexahtlng recommendation, should be 
tested. A very broad range would be of little use from 
a compensation management standpoint. Structure 
ad~ustments should be granted only on the b a s ~ s  of the 
range midpoint x f  thrs approach is adopted. 

( 1 1 )  Increase the sample s l z e  (number of employers). DPT 
RESPONSE: DPT supports this recommendation as belng 
very helpful in provldrng meanxngful data. DPT agrees 
that provld~ng addrtlonal summary reports and havln_g 
the Governor srgn t h e  survey cover letter would be 
helpful An increasxng responses. 



Many employers are not interested in the survey and 
are n o t  wlflrnR to participate slmply to help the 
Commonwealth determine ~ t s  salary structure, DPT 
recommends consideratxon be given to compensating 
flrms for their responses. Thls is consistent w ~ t h  the 
concept of partlclpant discounts most consulting firms 
allow to partlclpatxng flrms, A goad return could be 
expected from a modest investment, For  example, a 
fifty dollar annual payment mlght ensure continuing 
responses from 300 employers at an annual cost of 
$15,000. This c o s t  1 s  mlnor conslderln~r t h e  amounts o f  
appropriations whlch depend on t h e  survey. 

(12) Collect fringe benefxts uszng an employee profile t h a t  
better matches average State employee characteristics. 
DPT RESPONSE: The current profile is adequate. It 
provldes a reasonable approximatron of the average 
Sta.te employee and allows responding,, employers a 
relatively easy computation of beneflt costs. Charac- 
terlstics which might change under t h ~ s  proposal would 
have little effect on survey results. 

(13) Use weighted means to represen't f r ~ n g e  benefit 
estimates, and calculate a range based on estimated 
sampllng error (longer, term). DPT RESPONSE: This 
recommendation should be evaluated after welghtin~ the 
salary data has been tested and a comprehensive review 
of benef~ts has provlded improvements to the benefits 
survey process. 

( 1 4 )  Cornmiss~on comprehensive study of  frlnge benefits 
(longer term). DPT RESPONSE: DPT supports this 
recommendatlon* DPT should take a lead r o l e  In t h e  
review . 

( 1 5 )  Correct and refine projection method, DPT RESPONSE: 
DPT w ~ l l  contlnue to study current pro,~ectlon 
procedures and develo~ a procedure which predxcts 
market and State employee salary movement as 
accurately as possible. Future salary survey reports 
wlll include these pro~ect~ons. 

(16) DPT should submlt an implementation plan by December 
1, 1988, DPT RESPONSB: DFT w+ll comply wlth t h l s  
recommendatlon. 



ATTACHMENT 1 

LIST OF 1987 NON-RESPONDING PRIVATE FIRMS BY LOCATION 

RICHMOND AREA 

Data Systems Corporat~on 
Circuzt City Stores 
Rlchmond Newspapers 
Safeway Stores 
Flggie, International 
Travelers Insurance 
Philip Morris 
Cont~nental Telephone 
Llfe of Virginia 
Robertshaw Controls 

R~chmond Total 

20 Firms 

OTHER AREAS 

Action Executrve Services 
General Electr~c, Salem 
Wayn-Tex 
Meredxth-Burda 
Capitol Records 
Hampton Instrtute 
Newport News Shipbuilding and 

Drydock 
Eli L i 1 , l y  
Martzn Processing 
Sprague Electrlc 
Dan Rlver 
Rlte Aide 
Radford Army Ammunrtions 
Ingersoll Rand 
Walker Manufacturing 
Cupp Tool 
W. B. Meredxth 
Hampton Roads Tractor & 

Equipment 

Other Areas Total 

18 Frrms 

It should be noted t h a t  some of the  firms listed have 
provided data in surveys for previous years, while others  
have never responded 



ATTACHMENT 2 

GRADUATE-ACCOUNTANT 

This i s  the beginnfng level  of professional accounting. P e r f o m  work o f  
moderate di fficul t y  requiring the appl f cation of accounting theory and 
princ~ples. Duties include develop1 ng and modi fyf ng accountfng systems and 
procedures; analyzing, fnterpreting, and recording data on f f nansial 
transactions; a1 1 ocating funds; and maintafning complete accounting 
records. Regul res col lege degree i n  accounting or egulvalent tralnlng and 
experience. Does not require a CPA. 

TITLE USED BY YOUR FIRM: 

NUMBER OF EMPLOYEES WITH THIS TITLE: 

NORMAL HIRf NG SALARY AVERAGE SALARY MAXIMUM SALARY 
f o r  employees pal d to empl oyees (excl udl ng 1 ongevf ty pay) 

i n  this job in thfs job attainable by employees 
in this job 

L per - t per $2~ 

In t e r n  of cmplexity of dutles/level of responsfbillty, is your class 
(c i  rcle one) : 

Considerably Slightly Very Slightly Consf derably 
Higher Higher Stmf lar Lower Cower 

Other Comnents: 
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