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Preface

Item 13 of the 1988 Appropnations Act directed the staff of the Joint
Legislative Audit and Revaew Commssion (JLARC) to review’ (1) the methods used
to compile and evaluate data reported 1n the State annual salary survey, and (2) the
methods used to determune the annual salary structure adjustment for State
employees. This techmcal report contains the staff findings and recommendations for
1mproving these methods.

Overall, the current methods are generally consistent with statutory
provisions, and are adequate for producing an approximation of the gap between
State and private sector compensation. However, considering the survey’s potential
financial impact on the State, the accuracy of the estimated salary differential can and
should be 1mproved.

In 1ts written response to the report, the Department of Personnel and
Tramning recogmzes the need to make modifications to 1ts current approach to the
salary survey The department will submit a plan for implementing the improve-
ments recommended 1n this report to the Governor and the House Appropriations and
Senate Finance Commttees by December 1, 1988. The plan will include the amount
and type of additional resources needed to implement the changes recommended 1n
this study

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

Bt

Philip A. Leone
Director

October 28, 1988






JLARC Report Summary

The Department of Personnel and
Training (DPT) conducts an annual survey
of salanes paid in the pnivate sector The
pnmary purpose of the survey is to provide
information for adjusting the State classi-
fied salary structure. Millions of State dol-
lars are budgeted and appropriated each
yearfor salary increases, based onthis es-
timation. In the 1986-1988 biennium, for
example, over 110 million dollars were
spent on salary increases.

Legislative interest in the salary
survey led to a mandate (ltem 13 of the
1988 Appropnations Act) for the Joint
Legisiative Audit and Review Commission
(JLARC) to study"

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

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

The JLARC staff's analysis of the
survey methodology concluded that, over-
all, the current methods are generally con-
sistent with statutory provisions, and are
adequate for producing an approximation
of the gap between State and private sec-
tor compensation. However, considering
the survey’s potential financial impact on
the State, the accuracy of the estimated
salary differential can and should be im-
proved.

The current survey process, the
JLARC study issues, and the mainfindings
of this report are summarized on the next
page.

The most important recommended
improvements include:

» Defining systematically the prnivate
firms to be sampled in the survey

« Increasing the number of private
firms sampled in the survey

« Estimating the difference between

State and private sector salanes

with a more stable measure that

better represents State employees.

« Estimating and taking into account
the random error that ts inevitable
when using a sample.




In addition, JLARC staff found that a one-
time, comprehensive study of estimating
fringe benefits 1s needed.

Most of the recommended techni-
cal improvements can be phased in over a
two-year perod, starting with the 1988
annual salary survey Some of these im-
provements may require greater re-
sources than DPT currently allocates to

the salary survey Therefore, JLARC staff
recommend that DPT submit a plan for
implementing these improvements to the
Governor and the House Appropnations
and Senate Finance Committees by De-
cember 1, 1988. This plan should include
the amount and type of additional re-
sources needed to implement the changes
recommended in this study

ASSESSING SALARY SURVEY AND SALARY STRUCTURE ADJUSTMENT METHODS:

Project future changes in
compensation (from Aug. 1
to June 30)

ISSUES AND FINDINGS

STEP CURRENT PROCESS JLARC STUDY ISSUE

Select benchmark Job Are benchmark job classes

classes to represent representative of State

State employees employees?

Coliect salary data from is the sample representative

a sample of private sector of alf competing private sector

firms employers In Virginia?

Estimate difference Is there a significant

between State and private difference between State and

sector salaries with a private sector salaries?

single number

Estimate dlfference Are fringe benefits represented

between State and private adequately?

sector fotal compensation

{Including fringe benefits)

Are projections of future
differences in compensation
adequate?

AN FINDIN

DPT’s selection of benchmarks I1s
reasonable, but needs annual
review.

Sample Is not as representative

as It could be, Can be improved

by:

» Defining target population

+ Deleting out-of-state and
publicly-run medical centers

» Using personal interviews to
enhance data collection

« Increasing sample size

Current method for summarizing
data has three technical problems.
Proposed alternative method,
using weighted means, can
reduce these problems. DPT
should estimate sampling error,
and use [t to derive minimum and
maximum values of estimated
salary difference,

State needs to improve fringe
benefit estimates, through

(1) better data collection, and
(2) better analysis of data,

A more comprehensive study of
estimating fringe benefits is
needed.

Three methods have already been
used. One Is clearly superior to
the others, but still needs techni-
cal improvements,
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I. Introduction

The Department of Personnel and Tramning (DPT) conducts an annual
survey of salares paid in the private sector. The primary purpose of the survey 1s to
provide mformation for adjusting the State classified salary structure. Millions of
State dollars are budgeted and appropnated each year for salary increases, based on
this estimation. In the 1986-1988 bienmium, for example, over 110 million dollars
were spent on salary increases.

Legislative interest in the salary survey led to a mandate (Item 13 of the
1988 Appropriations Act) for the Joint Legislative Audit and Review Commssion
(JLARC) to study the survey methodology

The study shall include, but not necessarily be limited to: 1) the
methods used to compile and evaluate data reported in the survey,
and 2) the methods used to deterrmne the mimmmum percentage
salary scale adjustment for state employees. The Commission shall
report 1ts findings to the Governor and the Chairmen of the House
Appropriations and Senate Finance Commttees by September 15,
1988.

The JLARC staff’s analysis of the survey methodology concluded that,
overall, the DPT’s current methods are consistent with legislative intent and are
adequate for producing an approximation of the gap between State and private sector
compensation. However, considering the survey’s potential financial impact on the
State, the accuracy of the estimated salary differential can and should be improved.

This chapter of the study (1) provides background information on the State
salary structure and 1ts adjustment, (2) explains several assumptions necessary to
define the scope of the study, and (3) summarizes DPT’s current survey process and
the major 1ssues 1dentified by JLARC staff within each step of that process.

THE STATE SALARY STRUCTURE AND ITS ADJUSTMENT

DPT’s annual salary survey 1s used to adjust the Commonwealth’s salary
structure. An understanding of this structure and how 1t 1s adjusted 1s helpful in
assessing the impact of any refinements to the adjustment methodology

rren 1 r

The State first established a salary structure i1n 1943. Table 1 shows the
current State salary structure, which 1s composed of grades and steps. Most State
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Table 1

Steps
Grade 1
1 9,718
2 10,619
3 11,609
4 12,699
5 13,881
6 15,168
7 16,586
8 18,134
5 19,817
10 21,666
11 23,688
12 25,903
13 28,310
14 30,953
15 33,833
16 36,993
17 40,434
18 44,200
19 48,320
20 52,824
21 57,742
22 63,133
23 69,010

2

10,161
11,105
12,137
13,277
14,517
15,859
17,338
18,962
20,720
22,655
24,767
27,085
29,595
32,355
35,368
38,678
42,280
46,209
50,520
55,231
60,385
66,012
72,154

Commonwealth Salary Structure

3

10,619
11,609
12,699
13,881
15,168
16,586
18,134
19,817
21,666
23,688
25,903
28,310
30,953
33,833
36,993
40,434
44,200
48,320
52,824
57,742
63,133
69,010
75,449

Source Department of Personnel and Training

Effective July 1, 1988

11,105
12,137
13,277
14,517
15,859
17,338
18,962
20,720
22,655
24,767
27,085
29,695
32,355
35,368
38,678
42,280
46,209
50,620
55,231
60,385
66,012
72,154
78,873

11,609
12,699
13,881
15,168
16,586
18,134
19,817
21,666
23,688
25,903
28,310
30,953
33,833
36,993
40,434
44,200
48,320
52,824
57,742
63,133
69,010
75,449
82,477

12,137
13,277
14,517
15,859
17,338
18,962
20,720
22,655
24,767
27,085
29,595
32,355
35,368
38,678
42,280
46,209
50,520
55,231
60,385
66,012
72,154
78,873
86,229

12,699
13,881
15,168
16,586
18,134
19,817
21,666
23,688
25,903
28,310
30,953
33,833
36,993
40,434
44,200
48,320
52,824
57,742
63,133
69,010
75,449
82,477
90,158

13,277
14,517
15,859
17,338
18,962
20,720
22,655
24,767
27,085
29,595
32,355
35,368
38,678
42,280
46,209
50,520
55,231
60,385
66,012
72,154
78,873
86,229
94,263




employees are “classified personnel,” meamng that their salaries are determined by
this salary structure.

Specific types of jobs, called “job classes” by DPT, are assigned to specific
grades, thereby defimng their salary ranges. For example, the job class Custodial
Worker s assigned to grade 1, meaning thatit has asalaryrange 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 1s divaded 1nto steps. Usually, when an
employee 1s first hired for a specific job, the employee’s salary 1s at step 1, the lower
end of the range. After being in the job for a year and receiving a satisfactory
performance evaluation, that employee 1s generally given a “proficiency increase,”
meamng that the salary moves from the step 1 to the step 2 level.

With every additional year of employment in that particular job, and
assuming satisfactory 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 increases.

The employee still recerves raises, however, because each year the State
increases all salanes 1n the salary structure by an across-the-board percentage
increase. This increase 1s based on the survey of private firm salaries.

n h 1 r

The salary structure had a comprehensive revision following the 1972
study by Executive Management Services, Incorporated (EMSI). EMSI conducted a
salary survey of private businesses, local governments, other states, and Federal
agencies. The study recommended a realignment of the overall salary structure,
based on the survey In addition, EMSI recommended specific new pay alignments
for selected occupations based on within-grade step increases.

DPT 1s required by statute (section 2.1-114.6 of the Code of Virginia) to
survey private sector salaries and benefits as a primary means for adjusting the
salary structure:

It 1s a goal of the Commonwealth that 1ts employees be com-
pensated at a rate comparable to the rate of compensation for
employees 1n the private sector of the Commonwealth 1n
similar occupations. In determinming comparability, consid-
eration shall be gaven to the economic value of fringe benefits
1 addition to direct compensation. An annual review shall
be conducted by the Director of Personnel and Training to de-



termine where discrepancies in compensation exist as be-
tween the public and private sectors of the Commonwealth;
the results of such review to be reported each year to the
Governor and the General Assembly, by the fifteenth day of
December.

The process DPT uses to 1mplement this requirement 1s overviewed 1n later sections
of this chapter.

How Salaries are Adjusted in Other States

Other states have followed similar practices 1n adjusting salarnes. For
mstance, Figure 1 shows that 34 other continental states implement salary surveys.
Of these, 23 appear to use them as a primary means for adjusting employee salaries.
Of the states not primarily using salary surveys, most use collective bargaiming with
unmons to adjust salares (Figure 2). A few states determine salanes through the
political process.

ASSUMPTIONS OF THIS STUDY

Carrying out the JLARC study mandate requires some assumptions for

defiming the study scope. The four key assumptions are defined 1n the sections which
follow

A ion1; ing th B n i T
lari Poli

This assumption 1s based on the specific language 1n Section 2.1-114.6 of
the Code of Virginia, which states: “It 1s a goal of the Commonwealth that its
employees be compensated at a rate comparable to the rate of compensation for
employees 1n the private sector....” This passage has frequently been msquoted as:
“It 15 a policy of the Commonwealth....”

The word “goal” implies that the State should strive to close the gap
between State and private sector compensation, but 1s not absolutely obligated or
requured to do so. In contrast, the word “policy” implies that the State 1s 1ndeed
obligated or required to do so, regardless of the difficulty or cost. Interpreting this
statute as a “goal” versus as a “policy” also has implications for the design of the salary
survey Different degrees of precision would be required under these different
interpretations.



~- Key:

States using salary surveys
to adjust employee salanes

m States with salary surveys that
are hot pnmary means for
adjusting employee salanes

D States without salary surveys

Figure 1

States Using Salary Surveys

Key:

States using coilective bargaining
[T] states not using collective bargaining

Figure 2
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States Using Collective Bargaining
To Determine Employee Salaries
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Source: JLARC survey.




mption 2; houl i ion Pai nl

A fundamental choice 1n desigming the salary survey 1s either to examne
the salaries and benefits paid only by private sector firms, or else by all possible
sources of competition with the State, including public sector entities such as the
federal government and local governments within the State. Given the statutory
directive for the salary surveyto examine private sector salanes, however, the JLARC
staff analysis examined only prnivate sources of competition.

Currently, DPT uses primarily private sector data to calculate the differ-
ence between private sector and State compensation, although 1t also collects data
from the public sector. This public sector data, however, 1s used only for more
qualitative comparisons, and generally does not affect the numbers used to adjust the
State salary structure.

This assumption addresses the question: What primarily 1s the survey
supposed tomeasure? Forinstance, the survey and analysis could take a broad, cross-
sectional approach, to calculate a single number representing the average State
benchmark salary, estimate a corresponding single average salary for private sector
counterparts, and then examine the difference between these two aggregate num-
bers.

Alternatively, the survey and analysis could emphasize an accurate
estimation of the differences between State and private sector salaries within each
benchmark job class, and use these differences to adjust the salarnes of the other job
classes related to the benchmark class. Some other states use thus approach in their
salary surveys.

This study focuses on the first approach, which is currently used by DPT,
because the primary purpose of the DPT salary survey 1s to provide information for
mcreasing 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 having a single salary schedule with grades and steps applying to all
classified jobs. It would entail fundamental changes to every step of the data
collection and analysis, and 1t would also be far more costly

It should be noted that, after adjusting the entire State salary structure,
some particular State job classes may have salares that are still much less compet-
tive than salaries offered by the private sector. Therefore, DPT conducts separate
salary surveys for targeted highly-competitive jobs. Because these surveys are
independent of the annual State salary survey, they are not examined 1n thas report.



mption 4; i i

In defining the specific population to be represented by the salary survey,
there appear tobe two choices. First, the population of interest could be characterized
as private sector employers, whose competing salaries are to be compared with those
of the State for benchmark jobs. Therefore, the unit of analysis would be the private
sector firm as an employer.

However, because survey research typically focuses on individuals, much
of the research literature on surveys has been developed with the indivadual 1n mind
as the umit of analysis. Alternatively, then, the salary survey population could be
defined 1n terms of what an indivadual State employee could expect to be pad, if he
or she were tolook for the same job1in the private sector. Under this second approach,
the urmt of analysis would be the indivaidual employee.

This study relies on the first approach, because data are more feasible to
collect and can be interpreted more coherently when the population 1s defined 1n
terms of competing employers. The State 1s one competing employer offering many
types of jobs. And the primary purpose of the salary survey 1s to determine what
competing private sector employers, in the aggregate, are paying employees who
perform siumilar sets of tasks.

The private sector employers vary in terms of how many benchmark job
classes they have. Therefore, when collecting data with the employer as the unit of
analysis, some employers will reappear in the sample from onebenchmark to another.
The employers appearing with greater frequency represent the ones who 1ndeed
compete with the State more frequently across different types of positions.

For example, a large bank may compete with the State for computer
programmers, accountants, secretaries, and custodial workers, while a small real
estate firm may compete only for secretaries. The large bank, then, 1s the employer
that 1s competing with the State more frequently across different types of jobs.
Therefore, the large bank should appear across more benchmarks in the sample.

If the indinndual employee were the umit of analysis, the same firms
reappearing across benchmarks would be regarded as a “contamination” of the
sample. Under this “ideal sample” perspective, individuals would have to be
randomly selected within each benchmark, with little overlap. But if this approach
were used, 1t would then be difficult to justify generalizing across the benchmark job
classes, as 1t 1s necessary to do in order to adjust the entire salary structure by an
across-the-board percentage. Further, such an approach would require a much more
massive data collection effort, and be far more costly to the State than the employer-
oriented approach assumed 1n this analysis.



CURRENT SURVEY METHODOLOGY AND RELATED STUDY ISSUES

In 1mplementing the salary survey, DPT continues to use the general
approach of the EMSI salary survey, with refinements. The current approach can be
summarized in five steps: (1) select benchmark classes; (2) collect data from private
sector firms; (3) estimate the difference between State and private sector salaries; (4)
estimate the difference 1 total compensation; (5) project changes 1n salanes, and
adjust salary structure.

In recent years, DPT has admumstered the first four steps, while the fifth
step has been carried out by other agencies and staff more closely involved 1n the
budgeting process. The salary structure adjustment itself 1s recommended by the
Governor and finally approved by the General Assembly

In assessing each of these five steps, JLARC staff raised 1ssues and found
significant areas for improvement. The survey steps and their related JLARC study
1ssues are summarized below Figure 3 provides a graphicoverview of the major study
1ssues and how they are integral to the survey process.

1: lection of Benchmark Cl1

A close match between State and private sector jobs 1s essential for a valid
companson of State and private sector salary data. The benchmark classes should
represent as large as possible a population of State jobs which have counterparts in
the private sector.

Current Practice: DPT selects a sample of State job classes normally
found 1n the private sector. These benchmark job classes are intended to provide a
good match to private sector jobs having the same responsibilities and requiring 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 indicators 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 indicators for related jobs: Programmer Trainee
and Programmer Analyst.

In the 1987 survey, 43 job classes were used as benchmarks, with an
additional 64 classes being closely related to them. Currently, approxamately half of
all classified State employees fall into the job classes that are either benchmarks or
closely related to benchmarks.



Figure 3

Issues For Assessing Salary Survey
And Salary Structure Adjustment

Benchmark Classes
Representative?

—
<z

Yes

Survey Data Unusable

Sample Representative?

—®
<z

Yes

Survey Data Unusable

Significant Difference
in Salaries?

—©
/s

Yes Do Not Adjust

State Salary Structure

Fringe Benefits
Represented Adequately?

S

Yes

4+—

Use Only Salary Differencel

Adequate Projections of Future
Differences in Compensation?

—(©
e\

Yes

IUse August 1 Estimates I

Source: JLARC staff analysis.

Adjust State /
Salary Structure
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JLARC Study Issue: Are the Benchmark Classes Representative?
The entire survey process and subsequent salary structure adjustment depends on
this fundamental assumption: either the benchmark classes are at least roughly
representative of abroader population of State employees, or they are not. Ifthey are
not, then there 1s no point 1n conducting the survey, and any adjustment of the State
salary structure based on these benchmarks would be mnappropriate.

H lecti from Pri

The salary survey compares salaries 1n the State workforce and salanes
for similar jobs in the private sector. Data for the State side of this comparison 1s
relatively complete and easy to obtain. Obtaining reliable data for the private sector,
however, requires considerable effort. A major challenge to DPT 1s to obtain compa-
rable data on a voluntary basis.

Current Practice: DPT states that private sector firms were selected for
1ts survey sample on the basis of “relevant labor market, s1ze, geographic distribution,
and willingness to participate.” In the 1987 survey, the sample representing private
sector employers consisted of 14 hospitals, 8 medical centers, and 27 firms 1n other
sectors of private industry DPT supplemented 1ts own sample data with data from
the Bureau of Labor Statistics (BLS) survey of private sector employers in the
Richmond and Tidewater areas.

From each employer in1ts sample, DPT collects data on salary ranges and
actual average salaries of jobs that correspond to State benchmark job classes. DPT
also collects data on fringe benefits provided by employers. DPT collects the datain
August of each year, so that the results can be used in the next session of the General
Assembly

JLARC Study Issue: Is the Sample Representative? This 1ssue
concerns the sample of private sector firms surveyed. In particular, the 1ssue 1s
whether or not this sample 1s representative of all private sector employers who
compete with the State for employees 1n benchmark jobs. Ifit 1s not, an adjustment
of the salary structure based on information from ths sample 1s inapproprniate.

Step 3; Estimation of the Difference Between State and Private
Sector Salaries

The process of comparing State and private sector salaries must at some
point come down to a comparison of two types of numbers derived from the salary
survey How DPT arnves at these numbers and utilizes them1s of critical importance.

Current Practice: DPT estimates the difference between State and
private sector salanes by taking the following steps. First, for each benchmark job

10



class, DPT calculates the mean State employee salary Then DPT estimates themean
of private firm salaries that are comparable to the State salares 1n this benchmark
job class. The difference between the two meansis computed. This difference1s then
represented as a percentage of the mean State salary for that benchmark. After
computing percent differences for all benchmarks, DPT rank-orders the percentages,
from lmghest to lowest. The centermost (that 1s, the median) percentage 1s then used

to summanrize the difference between State and private sector salanes across all
benchmarks.

JLARC Study Issue: Is There a Significant Difference in Salaries?
This 1ssue addresses whether or not the difference between State and private sector
salaries which results from the salary survey seems genwine. More precisely, the
question 1s whether or not the observed difference between State and private sector
salaries can be attributable to sampling error.

This question must always be asked when collecting data from a sample
rather than from the entire population, because using a sample requires inferring
from relatively few cases to the many which are not measured 1n the sample. If there
1s a lugh probability that this observed difference results from error due to sampling,
then basing a salary structure adjustment on this difference 1s not appropnate.

imation of the Diff in nsati

In order to compare the full compensation of State employees wath that of
their counterparts 1n the private sector, fringe benefits should be considered along
with salares. Therefore, an adequate representation of the additional value of fringe
benefits to the average benchmark State employee, and to the corresponding average
private sector counterpart,isnecessary Inthis way an adjustment of the Statesalary
structure can be based on the full picture of differences 1n compensation between
State employees and their private sector counterparts.

Current Practice: DPT first represents the value of State employee
fringe benefits as a percentage of salary Then DPT summarizes the data on fringe
benefit costs to private sector employers, also in the form of an average percentage of
salary These percentages, along with the estimated difference 1n salary, are then
used to estimate the difference between State and private sector total compensation.

JLARC Study Issue: Are Fringe Benefits Represented Ade-
quately? If fringe benefits are not represented adequately, or if no significant
difference in fringe benefits between the State and private sector firms1s found, then
the appropnate alternative 1s to use only the difference 1n salaries to make a salary
structure adjustment.

11



Step 5: Proiection of Future CI in C .

The estimated difference in total compensationis used to adjust the salary
structure 1n the next fiscal year. This estimated difference may change between
August 1 (the date when the DPT survey asks for salary and benefit information) and
June 30 of the following year (the day before the next fiscal year begins). Therefore,
the changes 1n private sector and State salares 1n that eleven-month period are
projected, and the estimated difference 1n total compensation 1s adjusted accordingly
The salary structure 1s then adjusted by a single specified percentage to reduce this
projected difference.

Current Practice: Users of the salary survey have varying methods for
projecting future changes 1n compensation. These methods are comparatively
discussed 1n the body of this report.

JLARC Study Issue: Are Projections of Future Differences in
Compensation Adequate? Any projection should take into account factors which
may affect average private sector compensation 1n the future, as well as those
affecting average State compensation levels (such as turnover and proficiency
increases). Butif adequate projections cannot be made, the alternative 1s to use the
August 1 estimated difference for adjusting the salary structure each year.

REPORT ORGANIZATION

The five steps of the current salary survey methodology which are
summarized above are the basis for the body chapters of this report. The chapters
whach follow each focus on one step of the process, providing greater detail on both the
current process and those areas in need of improvement.

12



II. Are Benchmark Job Classes Representative
of State Employees?

The benchmark classes used in the salary survey should be a set of jobs1n
which the State competes with the private sector for employees to perform similar
duties. To determine these job classes, DPT must choose between conflicting goals,
such as representing the maximum number of State employees, and obtaxming a close
match between State and private sector jobs.

The benchmarks which DPT currently uses, and job classes closely related
to the benchmarks, include approximately half of all classified State employees.
DPT's selection of benchmark job classes appears to be reasonable, yet there 1s room
forimprovement. Selection could be improved by adding new classes and by replacing
those that have become obsolete.

nflictin 1s in Selecting Benchmark Cl

In assessing DPT’s current method of selecting the benchmark job classes,
an 1mportant survey research question must be asked: Exactly what population
should this sample be representing? Given that the salary survey1s supposed to focus
on the private sector, the benchmark classes should be representing the population
of State jobs which have counterparts in the private sector with the same responsi-
bilities and requaring the same qualifications and skills.

There 1s a tradeoff 1n selecting the benchmarks. On the one hand, for a
reasonable comparison of salanes to be made, the match between each State
benchmark job and 1ts private sector counterpart should be as close as possible. Yet
there are varymng 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, 1t 1s desirable for the benchmarks to
represent as much of the State employee population as possible. Further, DPT has
stated that representing as many grades and occupational groups as possible are also
goals. But these goals may be an inducement to1include benchmarks which may have
less than perfect matches with private sector jobs.

A close match between State and private sector jobs 1s essential for a valid
and reliable companson of State and private sector salary data. Therefore, when
selecting benchmarks, this goal should be given higher priority than the others. As
a consequence, however, proportionally fewer higher-level State jobs will be selected
as benchmarks, because the hagher-level responsibilities and qualifications do not as
closely match jobs 1n the private sector.
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Further, small firms often have the same individuals performing a wider
range of tasks 1n a given job title than more “specialized” State jobs with comparable
titles. Sothe State, being a larger-scale employer itself, often must look to relatively
larger-size firms for more comparable jobs, when selecting benchmark classes.

Changing the Benchmarks to Represent More State Emplovees
In the last four annual salary surveys, DPT has used virtually the same set

of benchmarks, with only minor changes from 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 Technician
Secretary, Senior Store Clerk B

Executive Secretary Computer Operator
Executive Secretary, Senior Computer Lead Operator
Office Services Aide Programmer

Office Services Assistant Systems Analyst

Office Services Supervisor, Senior

Finance, General Administration

Fiscal Technmaan Accountant, Senior
Fiscal Techmaan, Senior Buyer B
Accountant Comp. & Classification Analyst

Education, Information, and Planning
Information Director B

Institutional and Human Services

Anesthetist Physical Therapist

Nutrition Specialist A Radiology Technologist
Hospital Attendant A Registered Nurse

Medical Lab Technologist Registered Nurse Climaan A
Practical Nurse A Respiratory Therapist A
Pharmaacist

Engineering and Sciences
Mechanical Engineer B

Trades, Labor and Warehouse

A/C & Refngeration Mechanic Carpenter
Custodial Worker Electrician
Food Operations Asst. A Motor Vehicle Operator A
Groundsman Storekeeper Supervisor B

Highway Equipment Operator A Trades Assistant

Law Enforcement, Corrections
Watchman B
Source: DPT 1987 Salary Survey Report
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JLARC staff examined all State job titles and descriptions to determine
whether there are additional job classes that could also serve as benchmarks. Using
the Commonwealth of Virgimia Compensation Plan and DPT’s job description corre-
sponding to each job class title, JLARC staff compiled a list of additional job classes
that seem to have counterparts in the private sector. Table 1 shows the job classes
representing more than 100 State employees that may also serve as benchmarks. As
with the current benchmarks, these job classes would represent more jobs than just
those 1n the specific job classes listed. Appendix A shows the complete list compiled
by JLARC staff, along wath the DPT code numbers of the related job classes.

Although the current benchmarks and their related classes represent half
of all classified State employees, 1t may be worthwhile to survey additional bench-
marks to increase this percentage and to cover some job types that currently are not
represented. Some examples of job classes to consider as potential benchmarks,
which could cover new areas as well as add to the percentage of State employees
represented, include: highway equipment maintenance classes, which make up .69
percent of the State workforce; facilities coordinator (.64 percent); and learning center
supervisor (.55 percent).

These percentages may seem small, but the 43 currently-used bench-
marks, with related classes, represent an average of approximately 1 percent each.
Furthermore, some current benchmark job classes represent relatively small percent-
ages of the State workforce, such as the mechanical engineer and the anesthetist
benchmarks (each representing .03 percent).

In time, some benchmark job classes may become obsolete. Periodicreview
of exasting and potential benchmark job classes should continue to be done to
substitute currently relevant job classes for obsolete ones.

nclusi

Overall, a substantial proportion of all State employees are already repre-
sented by the current set of benchmarks, even though not all State employees have
private sector counterparts. Yet the representativeness of the benchmarks can be
1mproved 1n two ways. First, DPT should attempt to add new benchmark classes, to
increase the different types of State employees represented, as well as toincrease the
proportion of total State employees represented. Second, new benchmark classes
should be substituted for old ones that have become obsolete.

Recommendation (1). Each year DPT should review existing and
potential benchmark job classes, 1n order to substitute currently relevant job classes
for obsolete ones, and to increase the number and variety of State employees directly
represented by the benchmarks.
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Table 2

Possible Additional Benchmark Jobs

No. of State Percent* of

Employees Total State

State Job Class Title Represented Emplovees Private Sector Counterpart
Highway Equip. Mechanic A 499 0.69 Equipment Mechanic
Facilities Coordinator 467 0.64 Facilities Coordinator
Learnming Center Supervisor B 401 0.55 Youth Home Supervisor
Special Activities Assistant 368 0.51 Special Activities Asst.
Psychologist B 224 0.31 Psychologist
Enrollment & Student

Services Specialist 207 0.28 Admssions Counselor
Instructional Assistant 201 0.28 Instructional Assistant
Laundry Worker B 189 0.26 Laundry Worker
Power Plant Shmft Supervisor B 187 0.26 Power Plant Shift Supv
Agncultural Techmeaan B 180 0.25 Agnicultural Techmeian
Rehabilitation Physician 169 0.23 Physician
Laboratory Instrument Maker 164 0.23 Lab Instrument Maker
Printing Press Operator 157 0.22 Printing Press Operator
Employee Relations Manager 155 0.21 Employee Relations Mgr.
Hospital Admimstrative Asst. A 140 0.19 Hospital Admin. Asst.
Resident Physician (licensed) 136 0.19 Physician
Hospital Accounts Collection

Manager 123 0.17 Hosp. Accts. Coll. Mgr.
Human Resource Director 123 0.17 Human Resource Director
Highway Equipment Electrician 121 0.17 Equpment Electrician
Printing/Bindery Worker 120 0.17 Bindery worker
Highway Equip. Repair Foreman A 116 0.16 Equipment Repair Foreman
Switchboard Operator A 111 0.15 Switchboard Operator
Central Sterile Supply Aide B 106 0.15 Sterile Supply Aide
Stationary Boiler Fireman B 102 0.14 Stationary Boiler Fireman
Physical/Occupational

Therapist Aide 101 0.14 Physical/Occupational

Therapist Aide

*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 Training data.
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IT1I. Does the Sample Represent the Population?

In analyzing the sample of private firms selected by the Department of
Personnel and Training, JLARC staff examined the following factors:

* how the target population 1s defined;

* reasons for sampling the population, as opposed to using the entire
population, and the limitations inherent 1n the sampling approach;

* specific sources of error in DPT’s sampling approach and alternative
procedures to improve the survey process;

* methods for improving the way the survey 1s admmstered.

The JLARC staff analysis indicated that there are limitations to how well
the current survey sample represents the target population. An explicit defimition of
the target population, currently lacking, 1s needed 1n order to safeguard against
subjectivity and error. Several actual or potential sources of error were 1dentified
which are not currently recognized or addressed through DPT’s procedures. Current
salary compansons for many benchmark classes can be improved by taking greater
advantage of existing data sources. The analysis also indicated that, considering the
potential impact, more resources should be devoted to the salary survey

DEFINING THE TARGET PRIVATE SECTOR POPULATION

DPT 1s required to match comparable positions across the State classifica-
tion system with a target population of private sector firms. Identifying the relevant
private sector population for comparison to the State workforce1s a critical step. This
section discusses weaknesses 1n the comparison process that result from the lack of
a defimtion for the target population.

Origin of DPT’s T Populati

Current procedures for the salary survey do not explicitly define the
population from whach the particular sample 1s drawn. DPT relies on what might be

called a judgment or expert sample 1mtially selected in 1972 by a consulting firm,
EMS], for use 1n Virgima.

The imtial sample has evolved over time based on two factors: (1)
judgments as to which firms continue to fit DPT’s perception of the State’s compari-
tors, and (2) attempts to tap a sufficient number of firms which are willing to respond.
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Although DPT currently has procedures to achieve a mix of firms by
geographic region, industry type, and firm size, the criteria the department used to
determine the proportions of the mix are unclear.

Why a Definition is Necessarv

Scientific sample survey practice requures explicit definition of the target
population as a safeguard against subjectivaity and error. Such a defimtion would help
ensure that over time all those responsible for assembling the survey had an objective
standard by which to1dentify individual firms and the mix of firms that comprised the
total survey sample. Without a written defimtion, questions concermng the propnety
of certain survey participants persist.

For example, though the statute currently calls for comparisons with the
private sector 1n the Commonwealth, some of DPT’s respondents clearly fall outside
the target population so defined. Seven of the eight medical centers surveyed are
neither private nor in the Commonwealth, but rather are umversity medical centers
n neighboring states. These seven medical centers should not be included in the
sample used to calculate the difference between State and private sector compensa-
tion.

Recommendation (2). Consistent with statutory directive, DPT should
stop using out-of-state or publicly-run medical centers to represent private sector em-
ployers 1n Virgima.

iongl

DPT has defended 1ts current procedure as reliable over time, yielding
hghly consistent estimates of private sector salary trends. Further, DPT believes
that 1ts sample, which relies heavily on large Richmond-based corporations, 1s likely
to be more sensitive to trends 1n the total labor market than a sample emphasizing
smaller firms would be. The current procedure 1s therefore felt to produce a sample
which reflects a larger population.

Although much of DPT’s rationale for its sampling procedure may be
defensible, the fact that thus rationale 1s undocumented increases the potential for
nconsistencies 1 the future.

mproving th iti
DPT procedures do not sufficiently guarantee that the employer sample
will remain representative of the original target population. Nor can they guarantee

that bias will not be introduced during the selection of firms through severely limited
or subjective information concerming the State’s true compantors.
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DPT’s tacit or working defimition of the employer population appears
to be reasonable. However, the failure to define explicitly the target population

introduces a weakness 1n the survey process which could have serious consequences
over time.

A systematic, written defimtion of the target population is essential 1f
consistency and objectivity are to be maintained in the sample. The defimtion should
address as many as possible of the factors discussed later 1n this chapter, including
s1ze of firms, geographic representation, and industrial representation.

Recommendation (3). DPT should have a clear systematic written defi-
nition of the target population to be sampled to prevent error and 1mprove reliability
over time. This wntten defimtion should specify characteristics of the target
population such as distribution of firm size, geographic location, industnal sectors
and any other factors relevant for drawing the sample.

USING A SAMPLE TO REPRESENT THE POPULATION

DPT’s salary survey1s meant to provide a comparison between salariesin
the State workforce and salanes for sumilar jobs in the private sector. Data for the
State side of this comparnson 1s relatively complete and easy to obtain. Obtaiming
sumilar data for the private sector, however, requires considerable effort. Since
responses are voluntary, the problem of incomplete data will always be present.

In assessing DPT’s method for sampling private sector salaries, the
JLARC staff considered the feasibility of using the total or census target population
(i.e., gll private employers in the State) instead of a sample. This approach appeared
1mmpractical, and a sampling process such as DPT’s was judged a reasonable alterna-
tive, with some reservations. DPT needs to give greater recogmition to the inherent
limitations of any sampling approach, especially the margin of error that accompanies
a sampling estimate.

Census vs, Sample

There are obvious reasons to prefer a census of every member of the
population. Calculating the central tendency of the whole census of private sector
salartes would produce not an estimate but the actual central tendency itself.
Although there mught still be some uncertainty due to measurement error, this
method would be least prone to error.

However, there are substantial reasons to prefer a sample to a census.
First, achieving a truly comprehensive census on a voluntary basis would be
extremely difficult. Second, the statutory requrement that salanes be adjusted
annually probably makes a census approach prohibitively expensive. Finally, results
of the salary survey must be available 1n time for use 1n the budget process each year.
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Sampling the population 1s a more feasible alternative, requiring consid-
erably less time, effort, and expense. It appears, therefore, that DPT has appropn-
ately chosen a sample rather than a census.

L] . * L]

1 h itati ling 1

Although the use of a sample or subset of the total population s appropr-
ate, this approach has limitations which must be acknowledged 1n applying the
results. The process of inferring the results of a sample to the entire population from
which the sample 1s drawn almost certainly results 1n some error. This1s areality of
any sampling process. Sample statistics may be shown mathematically to ensure
confidence 1n the results within a certain margin of error, and thatis the best that can
be reasonably guaranteed of even the best sampling techmque.

Current practice1s simply to treat the salary estimate calculated from the
sample as though 1t were 1dentical to the actual value that would derive from the
entire population. The margin of error 1s not taken into account in DPT’s process.
Ways to estimate such error will be discussed 1n the next chapter of this report.

h imitati f th n mphi r r

In an 1deal sampling procedure, the sample would be randomly drawn
from the larger population. However, the sample currently used for the salary survey
1s not randomly drawn. Such a random sample would be difficult to achieve 1n this
case, for the same reasons mentioned 1n the discussion above about using a census
population. To some extent, DPT must utilize what data i1s made available on a
voluntary bass.

The fact that the sample 1s not randomly selected does not necessarily
preclude using the resulting data. However, 1t does make certain kinds of errors (see
“Non-random Errors” below) more likely Again, the current process does not
recogmze this sampling principle, and should be made to do so.

TYPES OF SAMPLING ERROR

Although sampling error 1s inevitable, the degree of error can be mm-
mized through careful attention to, and adjustment of, certain factors. The nature of
these factors and recommended adjustments are discussed in this section.

Sampling error may be classified into two types, random and non-random
errors. DPT currently does not recognmze and account for the presence of randomly
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distributed error. Furthermore, a number of potential non-random errors, also not
accounted for, may intrude on the salary estimates. Scientific sampling procedures
exist to aid in theidentification of error and provide estimates which accurately reflect
the intended population with mimimal uncertainty

Random Errors

Random errors are chance factors which confound measurement but donot
have a systematic biasing effect. If many randomly-selected samples were drawn, 1t
can be proved mathematically that these errors would be randomly distributed above
and below the true value. While the exact value of random error remains unknown,
1t may be estimated statistically based on variation 1n sample values.

The precision of the estimate of random error depends on the si1ze of the
sample taken from the population. Random errors may be reduced, but can never be
absolutely known, and cannot be shown to be present or absent 1n a given sample, but
only estimated. With a given sample, it cannot be determined whether the population
value has been exactly estimated or not, but some degree of error must be expected.

While 1t 15 not possible to know how much or in what direction a sample
estimate errs 1 predicting the population value, 1t 1s possible to estimate a range
around the sample estimate which should contain the population value with a stated
probability Public opinion polls typically make use of this mathematical character-
1stic of randomly-selected samples by stating their range of accuracy

The size of the range around a given estimate which contains the popula-
tion value1tself vanes. The greater the sample s1ze, the smaller this range of random
error, and the closer the sample estimate to the population value. The larger the
sample of the total target population, the more of the umique features of the population
are bound to be captured in the sample, and the greater the confidence that a single
sample represents the population with only minimal error.

Conversely, smaller sample sizes can be shown to be more vulnerable to
overrepresenting unusual and unrepresentative members of the population, 1n effect
giving greater weight to unrepresentative features which would be counterbalanced
by the bulk of the data from a census or even a larger sample. It 1sin this sense that
larger samples are better and a census 1s best.

No single change can be shown to reduce random error more than
increasing the size of the sample of firmsin the DPT salary survey Thischange would
require greater State resources for data collection, but the increased cost would be
justified by the increased accuracy of the survey results. This recommendation 1s
further discussed 1n Chapter IV

Random error 1s 1nevitable 1n a survey sample. Thas fact 1s not currently
recogmzed by DPT or others using the salary survey, and 1its implications are
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discussed in the next chapter for the sigmificance of a difference in the observed salary
estimates.

n-rangaom LLrror

Non-random errors are systematic biases introduced mnto survey results
due to flawed procedures which prevent the survey from accurately measuring what
1t 1s 1ntended to measure. This form of error can be eliminated or substantially
reduced. Unchecked, 1t has the effect of systematically increasing or decreasing the
sample salary estimate relative to the true population value.

If the DPT sample were randomly-selected and all other procedures were
sound, there 1s 100 percent. certainty that only randomly-distributed errors would
occur dunng sampling. This property makes random samples clearly preferred to
non-random samples. But, because the current DPT method uses a non-randomly-
selected sample, the certainty of having only randomly-distributed error in the salary
survey does not exist.

It should be noted that a non-randomly selected sample may still contain
only randomly distributed error. But safeguards are needed 1n this type of sample to
eliminate the possible presence of non-random error. The next two sections discuss
the potential sources of non-random error 1dentified by JLARC staff in the current
salary survey

SOURCES OF ERROR IN DRAWING THE SAMPLE

Non-randomly distributed error may occur when drawing the sample. Its
1dentification and elimination are important if the sampleis to remain representative
of the population.

A sampling bias may occur if groups within the target population have an
unequal chance of being represented, and if the salary levels of the over-covered firms
are higher or lower than the under-covered firms. Further, 1f the sample 1s biased,
the salary estimate may also be biased up or down.

Currently, DPT runs the risk of having biased results. Several sectors of
the private economy may be over- or under-represented. However, if the safeguards
discussed n this section are implemented to eliminate this non-random error, then
1t 18 reasonable to assume that any remaiming error would be randomly distributed,
and therefore acceptable.
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T f the Health r

Certain benchmark classes working exclusively in health care can only be
matched to firms in the health sector. But the current salary survey also collects data
on non-health care jobs within the health sector firms as well. DPT currently weights
the non-health care jobs 1n the health sector disproportionately by ssimply averaging
the health sector mean salary with the mean salary from all other pnvate sector firms.

In some benchmarks, the health sector 1s weighted 50 percent of all firms.
In other benchmarks, when Bureau of Labor Statistics (BLS) data supplement DPT
survey data, the health sector 1s weighted 33 percent. However, the health sector
actually represents only 7.2 percent of all non-agricultural employment in Virgima.

The current practice can be improved by weighting average salaries for
non-health care jobs 1n the health sector proportionate to the percentage that the
health sector 1s of the whole non-agricultural private sector. Thus, the mean salary
for non-health care jobs in the health sector would be multiplied by 0.072, while the
corresponding mean salary from firms outside the health care sector would be
multiplied by 0.928. Adding the two resulting figures together would result in an
appropniately weighted average value for each benchmark.

Recommendation (4). DPT should continue toinclude health sector data
on non-health care jobs, but weight the data in proportion to the percentage of health
sector jobs to all private, non-agncultural jobs 1n Virgima.

rage of Large Firm

While DPT has a max of different firms by size, the sample intentionally
over-represents large firms. Since thereis presently no explicit defimition of the target
population of firms, there can be no attempt to appropnately weight these firms. DPT
1s vulnerable to the charge that firm size 1s not adequately considered. In addition,
because1t1s possible that smaller firms appear to tend toward different salanes, this
1nequality mught 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 with benchmarks. Having a higher proportion
of large firms 1n 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 previously recommended, an explicit defimtion of the target

population, if compatible with this present mux of sizes, 1s sufficient to address this
concern.
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1 i Y

In the 1987 survey, the proportion of State employees 1n some regions did
not match the proportion of responding firms. Only in the Richmond area does this
appear a substantial concern, with Richmond contaiming 31 percent of State employ-
ees but 44 percent of responding firms. DPT believes that these firms, being predomu-
nantly large, are good matches to the State as an employer. There 1s no evadence to
suggest otherwise.

It should also be noted that Northern Virgima, which the Department
reports has a consistently far higher cost of competing, 1s treated 1n a separate survey
As a result of this separate survey, job classes 1n Northern Virgima are routinely
montored for comparability wath the private sector; those classes requiring adjust-
ment are regularly adjusted. Given the close momtoring of the Northern Virgima
area, 1ts inclusion 1n the statewade salary survey 1s unnecessary and might bias the
statewnde central tendency Therefore, current practice appears to be appropnate.

Existing data sources compiled by BLS offer the prospect of substantial
1mprovements 1n the accuracy of salary data for two of the metropolitan areas in the
state, Richmond and Norfolk-Virgima Beach-Newport News. Appendix B discusses
the possibility of replacing DPT data for some specific benchmarks with BLS data for
these areas.

Di ion

In the sample, the proportion of private sector firms by industry type
varies widely from the actual proportion of employees 1n these industries statewde,
as shown 1n Table 2. The industnal category of finance, insurance, and real estate
appear to be over-represented 1n the sample, almost four times 1ts actual proportion
of nonagricultural, private sector employment. Conversely, wholesale and retail
trade and services are substantially underrepresented, with 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 1f salary averages differ
for the same benchmark jobs across different industries. If salanes are the same
across industries for the same job, then the mix of industnes 1s irrelevant. Further,
some industries may have greater or fewer matches to state benchmark classes and
therefore be unequally represented. For example, the retail trade with many sales
clerks may present few potential matches to State jobs.

The amount of non-random error due to the sample proportions cannot be
estimated at this point, because the industry proportions of the target population
have not been defined. But possible non-random error would be reduced if the
industrial mux of the target population were explicitly defined, and 1f more firms in
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Table 3

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

Percentage Of
Percentage* Private Sector
Industry In Survey ~Employment

Mining 4 1
Manufacturing 30 22
Transportation and Utilities 15 6
Finance, Insurance and Real Estate 26 6
Wholesale and Retail Trade 15 28
Services 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 existing data collected by the Virgimia Employment
Commussion (VEC) from 1its survey of manufacturing wages. DPT previously used
VEC data 1n the survey process. However, certain problems with the timing of VEC
data prevented 1ts continued use by DPT. Appendix B discusses the prospects for
using VEC data.

OTHER AREAS FOR IMPROVEMENT

The previous section discussed potential sources of error in the current
sampling procedure. There are, however, other areasin addition to the makeup of the
sample 1n which the survey process could be improved. These areas are the design of
the questionnaire used by DPT, admimistration of the survey, and the process of
coding and entering data into the computer.

i f i ir

Random error and non-random error may both be concerns if the question-
naire eliciting information from firms does not provide sufficient information for
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accurate and precise measurement. For example, random error could be mtroduced
into the survey because an insufficient description of a benchmark class may lead to
unreliable matches (i.e., some appropriate matches are made while others are not).
Worse, the msufficient information may result in invalid matches, creating non-
random error by biasing the data with salaries that are inappropriately high or low

Current practice 1s to trim observations that are two standard devaations
beyond the mean response for that benchmark job. This practice of removing
observations that appear “too lgh” or “too low” should stop. A better method 1s to
1dentify outliers and conduct follow-up interviews with firms to determine the reason
for the atypical response. If there s clear enidence that the data itemisinvalid, then
1t should be eliminated; otherwise, it should remain in the data set and be included
1n the calculation of the salary estimate.

A range test may be another form of reliability check of the data. For
example, 1n the 1987 salary survey, 17 out of the 43 benchmarks had firms reporting
a wade range of average salanes: the highest reporting firm was at least 75 percent
higher than the lowest reporting firm. This wide range may indicate unreliability of
the data. Therefore, for over one-third of the benchmarks, questions arise about the
degree of error 1n assignment of private firm jobs to a benchmark. Again, questions
of this nature should spur follow-up mterviews to clarify concerns regarding the use
of such data items.

The use of trained interviewers to help firms match their jobs to the
benchmark classes might overcome this data problem. DPT should plan to combine
personal interviews with the present mail questionnaires for survey data collection.
DPT should mail the survey instrument to respondents for completion prior to a
scheduled personal interview During the interview, the responses should be vali-
dated to ensure that the survey responses are correct, thereby increasing the
reliability of responses.

DPT’s current level of staffing for the annual salary survey (including data
collection, analysis, and generating the report) 1s one-fourth of a full time equavalent
(FTE) position. In the 1987 salary survey, this staffing level may have been
msufficient for arranging personal interviews with the 86 firms imtially selected for
the survey Improving the data collection through personal interviews would requare
a greater level of resources.

Recommendation (5). DPT should stop deleting outliers solely because
a firm’s average salary appears too high or too low DPT should institute follow-up
procedures 1n cases where firms report average salaries erther two standard devia-
tions from the mean average salary reported by all firms for that class, or where firms
report average salaries 75 percent greater than the mummum reported average salary
for that class (in which case firms with extreme values would be contacted). Follow-
up questions should address the degree to which the respondent has appropnately
matched State benchmark class jobs with the firm’s job. Only if an independent
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reason accounts for the outlying value (such as a mismatch between State and private
sector jobs) should an outlier be deleted.

Recommendation (6). In collecting survey data, DPT should attempt to
follow-up all mail questionnaires with personal interviews. Thus step should substan-
tially increase the reliability of responses, and may increase the response rate.

Administration of the S

Because firms participate in this survey on a voluntary basis, non-
response 1§ a potential source of error. Response hias, a form of non-random error,
may occur if a firm’s willingness to respond 1s 1n any way correlated with salarylevels.
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 with a lower frequency,
perhaps skewing upward the private firm salary estimator. With a 47 percent
response rate among private firms, the large number of firms not responding 1s a
concern.

Greater vagor 1n pursuing respondents by phone and especially through
personal interniew 1s one remedy Greater effort toward providing participants wath
useful analysis and data based on their firm’s results may be another way to promote
higher participation, a possibility mentioned by DPT.

Another possible method that may increase the response rate mvolves the
cover letter sent with the questionnaires. Having the cover letter sent through the
Secretary of Admmstration, the Governor, or a member of the General Assembly may
result 1n a mgher proportion of contacted firms participating.

Recommendation (7). As DPT has suggested, DPT should increase the
response rate of i1ts sample of firms through the development of reports which
summarize and analyze private sector salary data. The reports will be offered to
participants free of charge as an incentive for participation.

ing an in

The process of coding and entering data could introduce additional error
todatasets. Currently, DPT runsscreens tocatch the most easily-detected errors, but
does not systematically proof all or even most of the individual salary survey data
items. All error due to coding and data entry can be easily eliminated by proofing the
data set. Given the amount of the State’s total expenditure that s affected by payroll
decisions, any errors of this sort should be eliminated by proofing every element of the
data set.

It appears that proofing the data set could easily be accomplished 1n one
working day There are three salary variables to proof: the mummum, the average,
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and the maximum salary reported by each firm for each benchmark. In the 1987
salary survey, there were approximately 600 observations, where an average of 16
firms reported salary data for each of the 38 benchmarks represented in the DPT
sample. The remaiming five benchmarks were represented solely by Bureau of Labor
Statistics data (rather than by DPT sample data), which had already been proofread
before publication.

Recommendation (8). DPT should proofread every element of the data
set without exception, and follow-up with respondents on any questionable 1tems.

CONCLUSION

It 1s obvious that the State has an interest in reducing the error in
estimating the salanies of comparable private firms. The State’s goal should be to
1dentafy all potential sources of error and reduce or eliminate all errors within the
bounds of practicality and resource constraints.

Improving the salary survey ivolves balancaing three factors: accuracy,
practicality, and economy Accuracy refers to the degree to which the sample can be
used to compute valid estimates. Practical considerations demand that the survey
recognize human and orgamzational limitations and that 1t be accomplishable as
planned. Economy refers to the fulfillment of survey objectives with the most
precision at the least cost.

Anysurvey designislikely to face trade-offsin attainment of these critena,
as between accuracy and the other criteria. For example, the time and money 1t takes
to buy somewhat more accuracy of measurement 1s only justified by the strength of
other elements of the design, available funds, and the practicality of implementing
such a strategy Finding the appropriate balance should be emphasized 1n survey
sample design. If certain weak links in the survey process stand out as clearly
weakening the entire chain, there 1s no sense in strengthening other aspects of the
design until these steps are strengthened.

The question of how well the sample represents the population depends on
reducing random error and eliminating non-random error at several stages of the
survey design and implementation process. Implementation of the changes sug-
gested 1n this chapter should substantially improve the likelihood that the survey
sample 1s representative.

Developing a survey sample design which better represents private sector
employers will probably require 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 with greater
confidence.
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IV. Is There a Significant Difference
Between State and Private Sector Salaries?

Calculating the overall difference between State and private sector sala-
ries entails distilling data from both the State and the private sector down to a single
number. Obwiously, arnving at the “final” number 1s a crucial step 1n the process.

DPT currently uses the following steps to characterize the overall differ-
ence between State and private sector salanes. For each benchmark, DPT calculates
the average salary for State employees, and the average salary of the private sector
counterparts. Then DPT calculates the difference between private sector and State
salarnes for each benchmark, by subtracting the private sector average from the State
average. This difference 1s then represented as a percentage of the State average
salary, and called the “deviation”

Across all 43 benchmarks with private sector counterparts, the deniations
are ordered from lowest to highest. DPT currently assumes that the most “typical”
deviation 1s the median, or centermost value: that is, the deviation of benchmark
number 22, out of the 43 rank-ordered benchmarks. In 1987, this centermost
deviation was 7.11 percent. From this measure, DPT concluded that the pnivate
sector 1n general pays salares that are 7.11 percent higher than salaries paid by the
State for similar jobs.

In analyzing the current process, JLARC staff found cause for concern 1n
several areas: (1) the overall difference appears to be subject to arbitrary fluctuation,
(2) salaries 1n some pay grades appear to have a disproportionate influence in the
calculations, and (3) sampling error 1s not taken into account.

However, an alternative approach 1s available for overcoming these
problems. Significant 1mprovements could be achieved by weighting benchmarks
proportionately to the number of State jobs 1n each benchmark, and by expressing the
salary differential as a range which takes sampling error into account.

OVERALL DIFFERENCE IS SUBJECT TO ARBITRARY FLUCTUATION

Under DPT’s current method, if there 1s error in the estimate of the
centermost deviation, using 1t to represent the difference between all private sector
and State salanes creates an 1naccurate overall estimate. Table 3, which illustrates
the range of the rank-ordered deviations used by DPT, provides some perspective on
this problem. The current method relies too heavily on the accuracy of the estimated
deviation of one benchmark (the centermost deviation, number 22).
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It should be noted that a substantial degree of error may exist 1n the
deviation estimates of individual benchmarks. Some benchmarksin the 1987 salary
survey have deviations based on average salanes from as few as seven prnivate sector
firms. Having so few observations within a benchmark makes the average private
sector salary for that benchmark highly sensitive to the specific individual firms
observed. In this situation, the average salary could be more a reflection of the
1diosyncracies of the individual firms sampled than of the broader population of
private sector firms.

This situation could cause the estimated average private sector salaries,
and the resulting estimated deviations, to fluctuate 1n value across a wide range from
one benchmark to another. Table 3 shows that the estimated deviations 1n the 1987
salary survey ranged from -30.32 percent to +14.45 percent. This wide range may be
due1n part to theinstability of deviation estimates on theindividual benchmark level.

A separate but related problem 1s 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 Dewviation*

1 Public Relations Director -30.32

2 Motor Vehicle Operator -27 45

3 Groundsman -25.91
21 Programmer -7.39
22 Secretary -7.11
23 Office Services Aide -3.36
41 Dietician +8.68
42 Systems Analyst +9.12
43 Food Operations Assistant +14.45

*The dewiation 1s the average State salary minus the average private firm salary
for each benchmark, represented as a percentage of the average State salary

Source: JLARC analysis of data from DPT 1987 Annual Salary Survey.
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of other benchmarks. And, if the median benchmark changes, so does the salary
differential associated with it. For example, had the median deviation been observa-
tion number 23 instead of number 22 1n the rank order, the overall difference would
have been -3.36 percent instead of -7.11 percent, or less than halfthe amount reported
in 1987

This example could have been a reality had DPT added two new bench-
marks 1n 1987 Then the centermost benchmark would be number 23 1n rank-order
rather than number 22. If these two additional hypothetical benchmarks both had
deviations ranking in order above number 23, the new median would be -3.36 percent
nstead of -7.11 percent. Even without adding two benchmarks, 1t 1s not clear why
-7.11 1s a more “typical” difference than -3.36, except for the fact that one value
happens to be 1n the exact center of the rank-order and the other happens to be next
to1t.

Averaging the private firm salary estimates across all benchmarks, rather
than taking a single “typical” benchmark estimate as a precise summary of all other
benchmarks, might overcome some of the effects of arbitrary fluctuation. Averaging
across all benchmarks uses all of the data collected, rather than relying heavily on the
precision of the few private firm data points that appear in the “typical” benchmark
job.

EMPLOYEES IN HIGHER SALARY GRADES ARE GIVEN
TOO MUCH INFLUENCE

There 1s wade vanation in deviations across benchmarks, as shown 1n
Table 3. Yet these deviations are summarized by a single number, which 1s used to
adjust the entire salary structure. The vanation in deviations indicate that if some
Job classes are adjusted appropnately by this single number, others will not be
appropnately adjusted by 1t. An important question 1s whether some job classes
should have a greater influence on this single number than others. DPT currently
weights each benchmark equally THis practice, however, presents a major problem.

DPT justifies the current practice by the following rationale. The Com-
monwealth needs to be equally competitive with the private sector at grade 1 and
grade 23. It1s asimportant, in terms of the structure, to be as competitive for a job
class with two employees as for a class with two thousand. Unequal weighting could
limit the 1mpact of many of the job classes and many of the salary grades. However,
this line of reasoning has limtations.

It must first be understood that making the entire State salary structure
competitive involves two different types of adjustments. One 1s the annual adjust-
ment of the salary structure by a single number, to keep pace with overall salary
movements in the private sector job market. But expecting a single number to make
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all grades of the entire salary structure equally competitive 1s unrealistic, because not
all State salanes differ from the private sector in the same way

Therefore, a second type of adjustment 1s also made: one-time-only
changes to specific grades of the salary structure (or to specific job classes with staffing
problems). These one-time adjustments require surveys independent of the annual
State salary survey, and are not assessed 1n this study

The primary purpose of the annual salary survey process 1s to make the
first type of adjustment: an annual single-number adjustment of the entire salary
structure. However, since this adjustment will always be more appropnate for some
Job classes than for others, 1t should be made 1n a way that 1s appropriate for a agher
number of State employees.

Conversely, the current method of weighting all benchmarks “equally”
actually gives greater weight to the salarmes of the relatively few indivadual employees
1n the higher grades. Approxamately 63 percent of all State classified employees are
1 grade 7 or below, as shown 1n Figure 4. In other words, roughly two-thirds of all
State classified employees are in one-third of the salary structure. Therefore, under
the current methodology and the current goal of equal weight for each grade, the State
1s adjusting the salares of two-thirds of 1ts employees (those in the lower seven
grades), based on a salary structure adjustment which may give them half as much
mnfluence as the remaining third 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 1n any number that summa-
nizes the difference between State and private sector salares, rather than having
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 1s inevitably
present. There 1s almost always some discrepancy between what 1s observed in a
sample and what really exists in the entire population. This discrepancyisinevitable,
because a relatively few firms in the sample are directly observed, and they represent
as proxies a much larger number of firms 1n the broader population which are not
directly observed.

But the current method provides no way to determuine how much the
estimated overall difference 1n salanes 1s likely to be an artifact of sampling error.
Further, the current method assumes that this estimate from the sample 1s perfectly
on target with the corresponding salary difference of the entire population. So the
question of whether the difference between State and private sector salaries 1s
statistically sigmificant 1s not considered.
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Figure 4 ==
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AN ALTERNATIVE APPROACH FOR REPRESENTING
SALARY DIFFERENCES

The previously discussed weaknesses 1n DPT’s current process can be
1mproved through the application of two accepted statistical concepts: the weighted
mean and the standard deviation.

mmarizin laries Acr Benchmarks With igh Mean

When summarzing State salaries with a single number, a fundamental
question 1s: What measure of central tendency 1s most appropriate? The most
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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 1n summanzing State salanes.

These problems can be solved by using a weighted mean as the summary
measure for State salaries. Each benchmark State salary would be weighted
according to the proportion of State employees represented -by that particular
benchmark position, out of all State employees represented by all benchmark
posttions.

mmarizi ri lari ith igh

The central tendency measure of private sector salanes should provide a
single number to compare with the weighted mean State benchmark salary Itshould
summarize what private sector counterparts to State employees mm benchmark
positions are paid. Therefore, 1t should parallel the weighted mean State benchmark
salary

The weighted mean salary for the private sector can be calculated 1n three
steps. First, mithin each benchmark job class, an average private sector salary should
be calculated across all firms sampled. (This average can be calculated as a weighted
average, where the weights are proportional to the number of employees a given firm
has in a given benchmark job.) Second, a weight should be assigned to each average
private sector salary of the benchmark job class. These weights would be the same
ones applied to the weighted mean State benchmark salaries: each benchmark
weight would be the proportion of all benchmark State employees represented by that
particular benchmark job class. Third, the average private sector salaries would be
multiplied by their corresponding weights, and summed. This sum would be the
weighted mean private sector salary

ing th i M

As stated previously, a problem wath the current use of the median
dewviation 1s that 1t 1s lnghly subject to arbitrary fluctuation. One reason for this
problem 1s that many of the estimated average salares appear to be unstable on the
individual benchmark level. Rather than using a single “typical” benchmark
deviation as a precise summary estimate of all deviations, the weighted means serve
to average salares across all benchmarks. This averaging helps to overcome the
arhitrary fluctuation on the individual benchmark level. The weighted means use all
of the data collected, rather than relying on the precision of the few private firm data
points that appear 1n the “typical” benchmark job.

In addition, 1t was shown that under the current method, the median
salary difference 1s highly sensitive to how many benchmarks are in the sample. In
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fact, adding many new benchmarks could cause drastic swings 1n the value of the

median salary difference, even if the new benchmarks represented few State employ-
ees.

The use of weighted means reduces this possibility Because each bench-
mark 1s weighted according to how many State employees are represented, the
estimated overall difference between these weighted means 1s much more stable
compared to the median deviation when new benchmarks are added. Adding the
benchmarks refines the estimated difference between the weighted means by having
more State employees represented, but only 1n proportion to how many more are
represented. Further, analysis presented in Chapter ITindicated that the current set
of benchmarks already represents the largest groups of State employees with private
sector counterparts.

The second problem with the current method, that employees in higher
grades are given too much 1influence, 1s also reduced by using weighted means. Each
benchmark would be weighted by the number of State employees 1t represents.
Therefore the weighted means would be more sensitive to those grades having more
State employee, and less sensitive to those having fewer.

Recommendation (9). DPT should use weighted means to summarize
the private sector salaries and State salanes across benchmark jobs.

Estimating th ndar iation of th ighted M
i r Sal

The third problem discussed for the current method was that sampling
error 1s not addressed. Assuming the use of the weighted means as recommended

above, sampling error can now be taken into account through the use of a standard
deviation.

The weighted mean for private sector salaries 1s calculated using sample
data. This estimateis bound tobe different from one taken from the entire population,
if it were possible. Therefore, a standard deviation of this sample weighted mean 1s
needed, to determine how much error in the weighted mean estimate could be
attributed to sampling.

The standard devation 1s calculated as follows. Within each benchmark,
the varnance within that subgroup 1s computed, and divided by the number of firms
1n that subgroup. Then this within-benchmark variance 1s weighted (by the square
of the proportion of all State benchmark employees represented by that particular
benchmark). All of these weighted within-benchmark variances are then summed.
The square root of this sum equals the standard deviation of the weighted mean.
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Once the weighted mean State benchmark salary, the weighted mean
private sector salary, and the standard dewnation of the private sector weighted mean
have been calculated, the difference between State and private sector salaries can be
addressed. If this difference 1s determined to be genuine, then 1t 1s reasonable to
adjust the salary structure accordingly But if the difference appears likely to result
from sampling error, then basing a salary structure adjustment on 1t would not be
sensible.

Determining Whether Salary Differences Are Statistically Signifi-
cant. The method for determining whether the salary differences are significant can
be explained best with the following hypothetical example.

Suppose that the weighted mean benchmark State salary s
$16,700, the weighted mean salary from the prwate firm sample
1s $18,464, and the standard deviation of this private firm
weighted mean 1s 861. Further, assume that theerror around the
sample weighted mean 1s randomly distributed, and that alter-
natwve sample draws would also have randomly distributed
error

The prwate sector weighted mean salary in this example would
lie between $16,788 and $20,151, at the 95 percent level of
confidence. Inotherwords, there1s less than a five percent chance
that the private sector weighted mean salary is less than $16,778
or greater than $20,151, judging from what 1s observed in the
sample. Appendix D explains in greater detail how to calculate
this range.

Because the weighted mean State benchmark salary lies outside
of this range, the difference between private sector and State
weighted mean salaries 1s statistically significant (at the five
percent level of significance).

Inthisexample, thereisless than a five percent chance that, had theentire
population been used instead of drawing a sample, there would really be no difference
m salanes and that the difference observed from the sample mean 1s simply due to an
unusual draw of the sample. That s, there 1s less than a five percent chance that the
difference observed from the sample data 1s attributable to sampling error.

The “level of sigmficance” concept 1s important because 1t 1ndicates how

likely it 1s that the estimate from a sample 1s merely an artifact of sampling error,
rather than a genuine difference. Therefore, the smaller the level of sigmficance, the
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better: five percent or less, for example, 1s conventionally considered by users of
statistics to be a sufficiently low probability much of the time.

But this five percent 1s merely a commonly-used convention, not a “magic
number” for a level of significance. Salary differences could also be considered
genune at the ten or fifteen percent significance levels. In these situations, there
would simply be a higher (ten or fifteen percent, as opposed to five percent) degree of
doubt than at the level that 1s most often considered conventionally acceptable. This
higher level of doubt may still be tolerable 1n some situations.

Using Ranges to Represent Salary Differences. The mandate for this
study directs JLARC to assess “the methods used to determuine the mimimum
percentage salary scale adjustment.” The word “minimum” implies that the salary
survey process should produce not just a single point estimate for adjusting salanes,
but a mmmum and a maximum value: a range.

Furthermore, as discussed earlier, error 1s inevitable when using a sample
to represent a broader population. In particular, there 1s vartually 100 percent
certainty that a single point estimate of the private sector weighted mean salary,
taken from a sample rather than the entire population, 1s not perfectly on target.

Therefore, 1t makes sense to characterize the estimated difference be-
tween private sector and State salaries in terms of a range. In this way the error
attributable to sampling 1s considered when stating the difference between State and
private sector salanes.

For instance, in the example used above, at a 95 percent level of
confidence, the difference between State and private sector sala-
riesis $1764 (plusor minus $1688), or 10.6 percent (plus or minus
10.1 percent) of the State weighted mean benchmark salary. In
this case, thereisonly a 2.5 percent probability that the difference
1sactually below this range, and a 2.5 percent probability that the
difference 1s actually above it.

Butif a higher level of uncertainty can be tolerated, the range can be made narrower.

For example, at an 80 percent confidence level, the difference is
$1764 plus or minus $1104, or 10.6 percent plus or minus 6.7
percent of the State weighted mean benchmark salary. At this
level of confidence, there s a ten percent chance that the difference
is actually below the range, and a ten percent chance that it is
actually above it.

Overall, the igher the probability of being wrong that can be tolerated, the narrower
the range can be.
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It should be noted that, when calculating a range, the mudpoint should be
selected as the best single-number estimate of the gap between State and private
sector salanes. For example, if the lower end of the range 1s always selected over the
years instead, there 1s a higher probability that the State will always lag private
sector compensation. Similarly, if the mgher end of the range1s always selected, there
1s a lngher probability that State compensation will in time exceed the private
sector’s. By using the mmdpont of therange, the probabilities of these two undesirable
outcomes are balanced.

Recommendation (10). DPT should estimate the error attributable to
sampling through the use of the standard deviation, and should use 1t to denive
mimnimum and maximum values of the estimated difference between State and
private sector salaries. The mudpoint of the range should be selected as the best
single-number estimate of the gap between State and private sector salares.

ing th n f th i In ing th mple Siz

Abetter way of narrowing the rangeis toincrease the sample s1zein future
years. For example, 1f DPT were authorized an additional Full Time Equvalent
(FTE) position to work on the salary survey (DPT currently has one-fourth of an FTE
working on the salary survey) and 1f this increase enabled DPT to collect data from
four times as many firms as 1t does now. then the 95 percent confidence level range
would be $1,764 plus or minus $860 (instead of $1,764 plus or minus $1,688), or 10.6
percent plus or minus 5.1 percent of the weighted mean State salary The 80 percent
confidence interval would be $1,764 plus or minus $552, or 10.6 percent plus or minus
3.3 percent of the weighted mean State salary These estimates are based on the
assumption that the additional firms sampled would have just as random a distribu-
tion of errors as those currently sampled.

Recommendation (11). DPT should increase the size of the sample of
private sector firms. 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 ncern Fl ing Estim Acr Year:

A final concern expressed by DPT staff 1s the stability of the observed
differences 1n salary from one year to the next. DPT has indicated problems with
fluctuating point estimates of private sector salaries from one year to another. A
major reason for some of the fluctuation may be the inevitable error from using a
sample to represent a broader population, especially when the particular firms in-
cluded 1n the sample may vary from one year to the next.

38



Having the sample consist of the same firms across years may imtially
appear to reduce this problem, because the estimated private sector salaries may
appear to be stable across years. But this practice actually makes the problem worse,
because 1t locks 1n whatever bias the sample may have 1n one year for future years as
well, and gives the false appearance of stability in the estimate over time.

Again, the best way to resolve this problem 1s to recognize up front that
there 1s error due to having a sample represent a broader population. Characterizing
the estimated difference 1n State and private sector salanes as a range of possible

values, rather than as a point estimate, allows for this fluctuation 1n the sample of
private sector salanes.

CONCLUSION

Of all the factors examined 1n this report, the single number used to
represent salary differences has the greatest potential financial impact on the State.
Therefore, 1t 1s critical that the magmtude of error associated with this number be
reduced. Because DPT’s current method for characterizing the difference between
State and private sector salanes has weaknesses, the alternative approach outlined
1n this chapter should be used instead. This alternative involves using a measure of
central tendency that makes more sense than the measure DPT currently uses.
Because a central tendency measure in this case should summarize all of the salary
data rather than simply pick the most “typical” salary and ignore other values, a
weighted mean should be used.

The use of this alternative approach would also necessitate that DPT
discontinue, asrecommended in Chapter IT1, the current practice of trimming outliers
smmply because some observations have salaries that appear “too high” or “too low ”
If there is clear independent evidence that a data 1item1s not valid, then it should be
elimmated. Otherwise, it should be included when estimating the sample weighted
mean, even though 1t may cause the estimate to appear to fluctuate more across years.

But this apparent problem would be reduced by acknowledging the
existence of error due to sampling. Using a range to characterize the difference 1n
salanes not only reduces reliance on the precise value of a point estimate, but the
mmpact of outliers s also reflected 1n the estimated sampling error, which determines

the range as well. Increasing the sample size 1s the best way to reduce the sampling
error itself.
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V. Are Fringe Benefits Represented Adequately?

DPT’s current approach to fringe benefits gives only a rough estimate of
the difference in employee fringe benefits and weakens the precision of the total
compensation estimates. The State needs to improve fringe benefit estimates. Im-
provements can be made 1n two ways: better data collection, and better analysis of
the data.

FRINGE BENEFIT DATA COLLECTION

Random error and non-random bias may both be problems because of the
questionnaire currently used for gathering benefit information from private sector
firms. The questionnaire has some limitations which may weaken confidence 1n the
total compensation estimate.

Limited Information on Benefit Levels

Current DPT practice relies on describing a typical employee profile, and
asking the private firms what they would pay this employee in benefits. This typical
employee profile consists of an employee with six years of semorty with the employer,
unmarried, and without dependents. DPT does not check the profile to ensure that
1t fits the average State employee.

Of course, employees with different characteristics (such as having de-
pendents covered by benefits) may requure different fringe benefit costs from the
employer. If a single profile of a typical employee must be used, 1t would be improved
by reflecting the average State employee betterin terms of: average years of seniority,
whether married or unmarned, and the average number of dependents. DPT could
use 1ts records on State employee characteristics to improve 1ts typical employee
profile.

DPT currently collects a single set of benefits information from each firm,
without considering the possibility of varying fringe benefits for different benchmark
Jobs. Fringe benefits may vary across job classes, as some benefits are tied to salary
levels and others may be reserved for only some positions 1n the firm.

Whether benefit data should be collected by benchmark class 1s an 1ssue.
This change would achieve greater reliability in comparing benefit levels of the
“average” employee, since more than one type of employee would be accounted for in
the data. But there 1s one disadvantage with this approach: the amount of data to
be collected and analyzed would increase dramatically (Appendix E discusses this
possible future refinement.)
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Recommendation (12). DPT should improveits typical employee profile
tomatch the average State employee better, using its records on State employee char-
actenstics. DPT should use this improved profile to collect fringe benefit information
from each private firm.

How to Represent the Value of Benefits

There are two possible approaches for representing the value of fringe
benefits: cost to the employer, and value to the employee. Current DPT practice uses
the cost to the employer to estimate the economuc value of benefits for the State and
the private sector. This practice 1s wadely accepted and in fact recommended by
experts 1n the field.

However, more complete methods could be considered 1in the future. For
example, from the employee’s perspective 1dentical employer costs for benefits may
not yield 1dentical benefits to employees, since employers may purchase different
types of benefits. Arecent trendin benefitsisto allowemployees to select from a menu
of optional benefit packages. Estimating the value of fringe benefits to employees
would be a complex task, outside the scope of the present study As discussed later,
a one-time comprehensive study of fringe benefits could be used to consider the
respective ments of the employer-cost and the employee-value approaches.

FRINGE BENEFIT DATA ANALYSIS

After appropriate data on fringe benefits are collected, the data must be
appropriately analyzed. First, the specific benefits to be analyzed must be selected.
Second, a summary statistic must be chosen to represent the overall levels of fringe
benefits provided by the State and the private sector. Third, the difference between
State and private sector fringe benefits must be represented. Then it must be added

to the estimated difference 1n salanes, to represent the difference in total compensa-
tion.

lection of Benefi Analvz

Private firms may not only choose umque levels for benefits, but may offer
unique mixes of benefits. In particular, some private firms may offer types of benefits
to employees that are unavailable to State employees. Rather than including all
benefits when analyzing the difference 1n benefits between State and private sector
practices, DPT selects only the private sector benefits which are offered by the State:

Holidays Soaial Security Disability Plan
Vacations Health Plan Liafe Insurance
Sick Leave Retirement Plan
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This practice excludes other forms of compensation which may be of con-
siderable 1mportance to private sector employees, and may mtroduce a systematic
bias. For example, under-representation of private sector total compensation may
occur if stock options and profit sharing form a sigmificant portion of an employee’s
total compensation.

Additionally, some forms of benefits available to some fraction of State em-
ployees but not widely available are excluded. For example, DPT reports that lunch
discounts are available for State employees at some institutional facilities of the
Department of Corrections and the Department of Mental Health, Mental Retarda-
tion, and Substance Abuse Services. Also, lunch allowances are available for some
employees with substantial fieldwork responsibilities, such as game wardens and
State Police. DPT notes that taken together these forms of compensation represent
averysmall percentage of total statewrde compensation, but are nevertheless omitted
and therefore slightly understate State employee total compensation. DPT explains
that 1t would be difficult and perhaps inappropriate to prorate these selected benefits
to all State employees.

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

mmarizin 1 f Fringe Benefi ith ingl

Table 4 shows how DPT currently represents the value of fringe benefits.
DPT currently collects private sector employee fringe benefit costs to the firm as a
percentage of salary, using a hypothetical salary for a single employee profile. The
State employee fringe benefits are also calculated as a percentage of the same
hypothetical salary, $20,000 1n 1987 For example, using this method DPT found 1n
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 private firms, whose average
retirement plan cost for the same hypothetical employee was 5.06 percent ($1,012)
based on the same salary

Next, all eight fringe benefit percentages are totalled for each employee.
In 1987, total fringe benefits were estimated as 41.74 percent of salary for State

employees and 38.41 percent of salary for private firm employees, as shown in Step
I of Table 4.

Finally, the benefit percentages are converted to dollars. The State salary
base remained at $20,000, and the private sector salary base was 1ncreased from the
$20,000 salary by the median deviation of private firm benchmarks (7.11 percent),
resulting m private 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 1n Step II of Table 4.
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Table 4
Steps in the Comparison of 1987 Total Compensation

STEP I. Benefit Cost Summary as Percentage of Salary

State of Private
Benefit Virgimia Comparntors
Holiday 424 3.44
Vacation 5.717 5.79
Sick Leave 5.77 10.64
Health Plan 4.94 4.86
Lafe Insurance 1.04 0.89
Disability 0 0.59
Social Secunity 7.15 7.15
Retirement 12.84 5.06
TOTAL 41.74 38.41

STEP II. Comparison of Total Compensation

Cash Compensation $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

| ith th 1

This method of summarizing employee fringe benefits 1n dollars presents
several problems. First, DPT presents fringe benefits as percentages of a base salary
This 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
1n this case because the percentage 1s reported from a different private sector base,
a hypothetical salary of $20,0001n 1987, than the private sector base that lateris used
to convert the percentage to dollars, the estimated private sector salary of $21,422 1n
1987

As a hypothetical example, if all fringe benefits were fixed regardless of
salary, the 38.41 percent of 1987 salary which 1s calculated to be the private sector
benefits 1s exther $7,682 or $8,228, a $546 difference depending on whether $20,000
or $21,422 1s used as the base.
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DPT cannot correct this potential discrepancy between fixed and variable
fringe benefits under the present format. Correction would require knowledge of the
conditions under which fringe benefits vary from employee toemployee within private
firms. DPT currently does not collect such data. Appendix E discusses methods for
collecting and analyzing more detailed fringe benefit data which would ameliorate
this possible problem.

Another problem with DPT’s calculation of fringe benefit dollar amounts
1s that the use of a hypothetical salary figure as a base for State employee benefits
clearlyntroduces error. The average State employee salary was not $20,0001n 1987;
therefore, the average State employee benefits were not $8,348, as reported by DPT.
The actual average State employee salary should be used, again distingmshing fixed
benefits from variable ones.

Additional problems may result from the simplification of fringe benefits
to a single observation for each firm. This practice does not account for possible
complications of multiple benefits within a firm based on different employee charac-
tenistics, salary levels, and place in the firm’s merarchy Collection and analysis of
benefit data by benchmark class as well as by indivadual firm 1s one way to address
this possible problem. Possible future refinements are discussed in Appendix E.

DPT currently uses a simple average of all firms’ fringe benefits to
represent a single estimate of private sector fringe benefit levels. This approach does
not account for the fact that some firms compete more often with the State for
benchmark employees than do others. A weighted mean which accounts for frequency
of competition for State benchmark employees should be used instead of a simple
mean. This weighted mean of firm benefit levels 1s symilar in concept to the weighted
mean salary discussed in Chapter IV Appendix E explains how the values of the
weights could be denived.

A final problem 1n DPT’s benefit statistic 1s the assumption that the figure
1s free from error. As discussed in Chapter III, no sample statistic should be used in
this manner, without reporting the error of the sample estimate. DPT does not
consider the sampling error in estimating fringe benefit compensation. Rather, DPT
treats 1ts total compensation estimate as the population value. DPT could develop a
range to represent total compensation, using the following procedure.

Asnoted above, the weighted mean for private sector benefits would be cal-
culated using sample data and 1s bound to differ from the true population figure. The
standard devaation of the weighted mean for fringe benefits could be derived, using
a method sumilar to that discussed 1n Chapter IV It would be used to determine how
likely 1t 1s that the difference observed between private sector and State fringe
benefits 1s genuine, rather than due to sampling error When reporting the fringe
benefit average dollar amounts, a range can also be provided, to take sampling error
mto account.
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Recommendation (13). When better data for estimating fringe benefits
become available, DPT should provide a weighted mean fringe benefit value, and an
estimate of the sampling error. The total compensation difference can also be
characterized as a value plus or minus sampling error. The mimmum dollar value of
the range for fringe benefits should be added to the mimimum dollar value of the salary
range to yield a mummum level of total compensation. The same procedure would be
applied to the maximum.

CONCLUSION

Given current practices for estimating fringe benefits, 1t 1s unknown
whether any sigmficant difference exists between State and private sector benefits,
and 1f so, whether currently estimated differences are subject to high levels of error
or not. It1s possible, given the limitations of existing fringe benefit information, that
1ts use 1n a measure of total compensation adds random error and perhaps bias to the
salary difference, and therefore may obscure rather than improve the comparison of
State and private sector compensation.

Consequently, the House Appropriations and Senate Finance Commuttees
may wish to have a one-time comprehensive study of fringe benefits conducted. The
results from this study would be matched against the results derived from the current
method. The study would be designed to gather more detailed information than s
currently available on fringe benefits actually provided by private firms. This more
detailed information would include benefits provided to different types of employees,
both between firms and wathin a given firm.

Such a study should also consider the question of how best to value
benefits, as a cost to employers cr the dollar value to employees. Such a comparison
would indicate how well the current procedure represents the economic value of State
and private sector fringe benefits. This study should also highlight the points
requiring improvement, ifimprovement 1s shown necessary to meet the requirements
of the statute with accuracy This one-time study could be used 1n conjunction with
the framework developed 1n Appendix E to revise the fringe benefit comparison.

Recommendation (14). The House Appropriations and Senate Finance

Committees may wish to commission a one-time comprehensive study of fringe
benefits.
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VI. Are Projections of Future Differences in
Compensation Adequate?

There 1s an 11-month gap between the survey data collection and the
salary structure adjustment. Three methods have been used to bridge that gap
through projections. One of these methods for estimating the projection 1s clearly
superior to the others, but still needs major improvements.

WHY IS A PROJECTION NEEDED?

In the previous chapter, differences 1n salaries and benefits were exam-
ned 1n 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 wish
to know what the corresponding differences would be eleven months later, when the
new fiscal year begins. Consequently, a projection may be desired: from the estimated
difference as of August 1, to estimates of what those differences may be as of the
following June 30.

An alternative to projecting the future difference 1s simply to use the
August 1 difference. The advantages of this approach are that it eliminates the
additional error that forecastinginto the future brings, and thatitsrelative simplicity
makes 1t much easier to implement. But the main disadvantage to this approach 1s
that the State would always have an 11-month lag in responding to changes in the
private sector job market.

Projections should attempt to take into account the anticipated changesin
State and private sector compensation. But these projections themselves may be
misleading if something important 1s left out. Even 1if all important variables are
included, forecasts almost always have some degree of error, which adds to the error
1n the August 1 estimated difference. Furthermore, if the error mn the August 1
estimated difference 1s of a large magmtude, the additional fine-tuming that 1s
intended 1n the projection may be inconsequential.

METHODS FOR CALCULATING PROJECTIONS

Three methods have been used to project compensation differences toJune
30 of the following year. These methods can be called the “Private Sector Only”
approach, the “Annualized Proficiency Increase” approach, and the “Proficiency
Increase Plus” approach. Each approach s discussed below Overall, 1t appears that
the “Proficiency Increase Plus” approach comes closest to making an adequate
projection. However, this approach still appears to need some correction and some
refinement.
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This approach assumes that State salares and fringe benefits stay the
same from August 1 to June 30, while salarnes and fringes 1n the private sector
increase. For example, 1n 1987 this approach predicted an increase of 4.90 percent in
pnivate sector compensation over the 11-month perod.

Each year DPT projects the market movement 1n private sector salaries,
which1s used 1n this approach. Yet data from the DPT salary surveyitself indicates
that this estimate must be regarded as a rough guess, rather than as a precise
number. For example, in the 1987 salary survey report, DPT states:

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

American Compensation Association estimate - 5.2%
Conference Board estimate - 5.5%

If the 5.2% and 5.5% figures are averaged, the result 1s 5.35%.
This average annual estimate 1s then adjusted to the eleven-
month period between August, 1987 and July, 1988, and a
market movement of 4.90% 1s predicted. This 1s somewhat
higher than the projection derived from the survey, which was
based on few responses.

This DPT practice of rejecting the 4.4 percent figure from 1ts own sample because
there are too few responses, and averaging the two alternative estimates, indicates
that DPT as well recognizes that projections of this sort are highly prone to error.

The main problem wath this approach is that 1t assumes the average State
salary does not increase from August 1 to June 30, while assuming that the average
private sector salary does. There 1s reason to believe that the average State salary
would 1n fact increase due to thousands of employee salary actions occurring during
this time period. Therefore, 1f a difference between average salariesis to be projected
into the future, the State average salary must be treated in a manner that 1s
consistent with the way the private sector average salaryis handled. Changes should
be assumed to occur 1n both.

The “Annualized Proficiencv Incr Y A

This approach assumes that the private sector compensation does not
increase, but that State compensation does. In particular, this approach represents
the 11-month change in State compensation as an annualized proficiency increase.
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The proficiency increase1s the 4.56 percent step increase a State employee
recerves after being in the same job for an additional year and receiving a satisfactory
performance evaluation. Not all State employees are eligible for proficiency in-
creases. State employees who have been 1n a job class for less than one year during
a given time period, or those who are already at the top of their pay range at Step 8,
are not eligible.

In summary, this method annualizes the cost of proficiency increases to
the State, based on the estimated anmiversary dates of State employees. Appendix F
describes this method in greater detail. This approach 1s appropnate for projecting
what the State could expect to pay 1n additional salary costs for a given fiscal year.
This method indicates, as shown in Appendix F, that the State could expect to pay a
salary cost mcrease of 1.50 percent due to proficiency increases from July 1, 1987 to
June 30, 1988.

But this calculation does not adequately represent the average State
employee salary increase due to proficiency increases. For example, when employees
with ment reviews 1n the second quarter of the fiscal year receive proficiency
ncreases, they do not receive an annualized 62.5 percent of a proficiency increase (as
calculated in Appendix F); they receive 100 percent of a proficiency increase.
Therefore, annualizing the salary costs 1s not an appropriate way to project change
1n average State salary levels.

This approach has other problems as well. The most fundamental 1s the
nconsistency of ignoring market movement in private sector salaries while projecting
icreasesin State salaries. The second problem s that other factors affecting changes
1n State average salaries, such as turnover and other changes 1n the mix of State
personnel, are not taken into account.

“Proficiency I Plus”

This method assumes that private sector salaries could increase (in the
same way as in the “Private Sector Only” approach), and that State salares could
increase because of proficiency increases and other salary actions. Inearly 1988, this
approach predicted for FY 1988 an average State salary increase of 2.4 percent due
to proficiency increases and other State salary actions.

This method appears to take more factors into account than the other two
methods, and does not have the fundamental problem of inconsistently treating State
and pnivate sector salary changes. But this method hasroom for improvement as well.
The biggest improvement would be to correct the time period of the projection.

Currently the 2.4 percent estimate represents the change 1n the average

State salary over 12 months, from July 1 to June 30 of the following year. But the time
period for projecting the difference between State and private sector salares should
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be 11 months, because DPT collects private firm data as of August 1, and comparable
State compensation data should also be as of August 1. This problem can be easily
reduced by pro-rating the 2.4 percent for eleven months.

Additional refinement can be made to individual components of this
method. Inthe 1988 session, the estimated 2.4 percent average State salary increase
consisted of two main components: the effects of (1) proficiencyincreases and (2) other
salary actions.

Proficiency Increases. The current approach for projecting the effects
of proficiency increases seems reasonable. It consists of multiplying the indivndual
employee’s proficiency increase by the proportion of individuals who are eligible. The
proficiency increase for an individual employee 1s a step increase of 4.56 percent. As
of early 1988, 60 percent of statewide employees were deterruned to be eligible for
proficiency increases. This percentage 1s then assumed to apply for the entire 1988
fiscal year. This estimate appears to be taken from a single point 1n time, and has
fluctuated from one year to the next.

The accuracy of the projection may be enhanced by calculating, for each of
the most recent 24 pay periods with available data, the proportion of employees
eligible, and then using the average of these 24 proportions as the estimated
proportion of eligible employees for the next fiscal year. Alternatively, if the 24 pay
periods show a steady downward trend in the proportion of eligible employees, then
use of time seres regression may be appropriate. Time seres regression would be
used to estimate the magmtude of the trend over the 24 pay periods, and to forecast
the corresponding proportions for each pay period in the next fiscal year. The average
value of the forecasted proportions would be used to project the effects of proficiency
mcreases.

Other Salary Actions. The “other salary actions” component reflects
several factors. It reflects turnover, promotions and demotions, increases or de-
creases 1n number of employees 1n each job class, regrades of indivadual job classes
that have been targeted as unusually competitive and for which DPT has conducted
separate salary surveys, and any other factor that 1s not represented by the annual
salary structure adjustment and the proficiency increase estimate.

The “other salary actions” component 1s currently estimated as a projec-
tion from previous years’ data. For instance, the “other salary actions” component for
FY 1988 was calculated using the following three steps. First, for each year from FY
1981 to FY 1987, the actual average State employee salary, change in actual average
salary from one year to the next, and the estimated change due to profiaency
ncreases are calculated. For example, in FY 1987- the actual average State salary
was $19,854, the change in actual average salary from FY 1986 to FY 1987 was 7.35
percent: and the estimated change in average salanes due to proficiency increases
was 2.95 percent.
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Second, for each year, the amount of change 1n actual average salary 1s
divided by the salary structure adjustment and by the estimated proficiency increase.
The residual amount of change 1s attributed to “other salary actions” For example,
inFY 1987, the salary structure adjustment was 4.57 percent. Therefore, for FY 1987,
1.0735 (representing total change 1n actual average salanes) 1s divided by 1.0457
(representing the salary structure adjustment) and by 1.0295 (representing profi-
ciency increases). The residual amount of change attributed to “other salary actions”
1 FY 1987 1s -.28 percent.

Thard, the projected “other salary action” factor for FY 1988 1s simply the
average of residuals from selected years assumed to be more typical (such as fiscal
years 1981, 1983, 1986 and 1987).

Using the previous years’ residualsis a reasonable way to guess what some
future year’s residual may be, if only a rough, easily-calculated guess 1s needed, and
if 1t 1s reasonable to assume that conditions affecting “other salary actions” remain
the same over the years. But there are problems 1n using this method if a precise
estimateis desired, especiallyifit has tobe sensitive to changing conditions over time.

For example, in projecting the “other salary actions” component for FY
1988, three of the previous seven fiscal years were considered too atypical to be
mncluded 1n 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
appropniately apply Yet, one can reasonably argue that years in which no salary
structure adjustments or proficiency increases are made should not be used to
extrapolate for years 1n which they probably are.

Consequently, there are very few points from which to extrapolate using
this approach, meaning that any resulting prediction 1s likely to be 1naccurate, even
though it1s still probably better than one simplyi1gnoring “other salary actions” of the
past. This resulting prediction 1s still better, however, because there 1s systematic
error occurring in the residuals (due to factors such as turnover, changing mixes of
personnel 1n various 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 1n “other salary actions” that are
the most feasible to estimate directly would be (1) turnover and (2) increasing or
decreasing numbers of employees 1n each grade. These two factors would include the
effects of promotions and demotions, and can be represented by projecting the change
1 employee mix (that 1s, the changein 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 1s shown 1n 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
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reviews arevery difficult to anticipate ahead of time, as are the effects of experimental
ment mncreases that are currently being pilot tested. In addition, error in the
proficiency increase and employee mix estimates would still be left in the remainder
of this residual. Therefore, the best method currently available for projecting the
remaimng residual (after factoring out the change 1n employee mix) would still rely
simply on remaming residuals observed in past years.

Estimating the future remaining residual should be improved. An 1m-
proved calculation would entail three steps. First, separate adjustments for change
1n employee mix would be calculated for the last two or three years. Second, after
taking out the effects of changes 1n employee mix, the remaining residuals from the
last two or three years would be calculated. Third, these remaining residuals would
then be averaged. This average remaimng residual would be used as the projected
remaining residual. In this way, the projected remaiming residual 1s more sensitive
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, 1s that some factors have effects that siumply cannot be
estimated separately ahead of time. Therefore, any projection over time 1s subject to
error. Keeping the error to a mimmum, by pulling out systematic, predictable factors
affecting the average State salary, 1s the best that can be expected of a projection.

CONCLUSION

Ofthe current approaches, the “Proficiency Increase Plus” approach seems
to make the most sense for generating an approxamation of the projected difference
between State and private sector compensation. But this method needs to be
corrected as an 11-month, rather than a 12-month, projection. Furthermore, refine-
ments can be made, such as separately estimating the effects of change in mix of
employees across grades and steps.

But a large amount of error may still exist in any projection, because the
future may take unanticipated twists and turns. Therefore, when basing a budget on
these projections, the additional error that projections introduce must be recognized,
rather than assuming that projections taken to the second decumal place really have
that high a degree of precision.

Recommendation (15). The method for projecting future differences in
State and private sector compensation should be a corrected and refined version of the
“Proficiency Increase Plus” approach.
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VIL

Implementing Study Recommendations

Some of the changes recommended 1n this study can beimplemented in the

1988 or the 1989 salary survey Others requure additional study of fringe benefits,
which entails a longer time frame before results can be implemented. Further,
JLARC staff recommend that DPT submit a plan for implementing the techmcal
recommendations made 1n this study

mmendation mpl nted for 1 ri 1

(1)

@)

3
4
(%)
(6)
)]
(8)
9)

(10)

(11)

(12)

(15)

Changebenchmarkjob classes according to annual review of exasting and
potential benchmarks.

Stop sampling out-of-state or publicly-run medical centers to represent
private sector employers 1n Virginmia.

Write clear, systematic defimition of target population.

Weight health sector data in sample 1n proportion to population.
Stop deleting outliers solely because they appear too high or low
Use personal interviews to follow up mail questionnaires.

Provide reports of results to encourage participation.

Proofread every element of sample data set.

Use weighted means to represent State and private sector salaries.

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

Increase the sample size.

Collect fringe benefit data using employee profile that better matches
average State employee charactenstics.

Correct and refine projection method.
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Longer Term Recommendations

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

(14) Commuission comprehensive study of fringe benefits.

mmen

Recommendation (16). DPT should submit a plan by December 1, 1988,
for implementing the technical improvements outlined in this study to the Governor
and to the House Appropniations and Senate Finance Commuttees. In this plan, DPT

should specify how much, if any, additional resources are needed to i1mplement the
changes recommended 1n this study
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Appendix A (cont.)
Possihle Additional Benchmark .Joh Classes

$ of State
class code Dployess X of Total
Job class title {u/related  State Knployees coaparable private sector jobs related Job classes
classes)
110582 office wanager 85 603 oftice manager 11653
21341 persomnel development specialist b2 00 personne] development specialist PARLYAAK
43031 speech pathologist 62 009 speech therapist 43032
52022 electrical engineer B 61 008 electrica] engiveer 52021 52023
5202 institutional plng/constr engineer B 61 008 institution planning k construction eng 52041 52043
53052 geologist B 53 801 goologist 53051 53053 33087
35103 photographer i6 006 photographer 001 35404 35105
44383 animal care technician B § 006 animal care techniclan 44382 44384 44386
3211 televiston production technician Tk] 006 television production techaician 35212 35213 30215 35218
61184 printing services supervisor A {2 0 06 printing services supsrvisor 61183 61185 £1186 61187 61188
{4114 operating roon tech k] 00 operating room techeician
52203 architect C 3 §05 architact 52201 52202
62162  seamstress B k. 005 seamstress 62181 92183
61162  phototypesetting speclalist 3% oo phototypesstting speclalist B1164 61166 61167 61168 61169
61212 welder B 3 005 selder §1211
22062 hospital quality assurance coordinator ki 00b hospital quality control coordinator 22061 22063 22084
63101 higheay sign fabricator n 608 sign waker 63102
53082  marine scleatist B ki) b marine scientist 53081 53083 53084
62211 laundry manager A K[l 0 M laundry manager 62212 62213 62204
61111 Jocksmith % 00 locksaith §4112
63045 highuay equipment body repairman % 00 body repairaan 63021
14135 inforsation technclogy manuger U 0 inforsation technology agr 1136 14139
81352 veterinarian U 003 veterinarian 81351 81353 313% 81357 8138 81359
{3242 resplratory therapy techsician B 23 003 respiratory therapist techaician 3242 43241
43215 radlation safety specialist A} g0 radiation safety specialist 43212 3214
44132 child care charge technician 2 03 child care charge technician {13l
41081 audiologist 1 802 audiologist 41082
33053 pilot command 16 0 pllot
61233 barber/beautlcian 16 00 barber; beautician
54292 survey chainman 15 g0 survey chainsan 529 54294 54295 5429
64051 forkiift operator 1§ g0 forklift operator
45032 psychology test techaiciaa H 002 psychological tasting tachaician
43262 electroencephalograph technician 12 002 electroancephalograph techaician 43263
21521 legal assistant i 00 legal asst
15223 talecosmunications sarvicas soacialist 10 &0t telecomunications services specialist 922 v
Total State Rmployees: 72,696  (April 1, 1988)



Appendix B

USING EXISTING DATA SOURCES TO ENHANCE THE
PRECISION OF CURRENT ESTIMATES

DPT currently makes limited use of data from BLS; 1n the past it has also
used VEC manufacturing salary data, though this practice has stopped. DPT’s use
appears relatively sporadic: used for some benchmark classes, not used for most
classes; used merely as a check sometimes, substituting for DPT’s salary survey data
other times.

The principle guiding use should be to take full advantage of the strengths
of all existing data sets, whether from another source such as BLS, orin-house as with
the DPT salary survey The following sections outline current practice and future
possibilities for the integration of existing data sets with the DPT salary survey,
making maximum use of the strengths of each set of data.

The sections that follow outline how BLS or VEC data could be used for
certain benchmarks, for some geographic areas or industry types or both, recognizing
that the heart of the State’s salary companson must continue to be based on data
collected by DPT 1n 1ts own salary survey

i 1 nd th fBLS D

DPT currently uses BLS Area Wage Surveys as a supplement to 10
benchmark classes and a substitute for five others, but treats them as another source
of statewide data rather than for two regions only This practiceis inappropnate and
should be discontinued. Since BLS data are only representative of the Richmond and
Norfolk metropolitan areas, BLS data should only replace DPT salary survey data
from those two locations and be integrated with 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 which were not available through
the DPT survey Highway Equpment Operator, Semor Secretary, Fiscal Techmeian,
Semor Executive Secretary, and Computer Lead Operator. These additions are
1mportant as three of these five classes are among the 15 largest classes in the State
1n terms of number of employees, and represent about 5,000 State employees.

Current practice 1s to weight the BLS benchmark job salary average as
equal to the average of private sector non-medical firms and also the average of the
medical firms, if either or both1s 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 private firms; and, a
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wearght of 33 percent, where DPT collects both medical and non-medical data. Thas
weighting scheme 1s clearly inapproprnate. All exasting data should be weighted
according to1ts occurence 1n the population of interest, either the population of State
employees covered by that data (e.g., for BLS data, the proportion of State employees
1 Richmond and Tidewater) or the population of private sector employees (e.g., for
health sector data on non-health job classes, the proportion of health employment to
all private employment 1n the State).

Eachyear, BLS obtains wage and related benefit data from manufacturing
and non-manufactunng firms, exclusive of construction and mumng industries and
firms with fewer than 50 employees. BLS uses field representatives to obtain data by
personal wisits every third year, with mail and telephone data collection on other
years. A new randomly-selected sample 1s selected every three years to coincide with
personal visits. Annual area wage surveys are collected for Northern Virgima,
Richmond, and Norfolk-Virgima Beach-Newport News.

Some obvious advantages are suggested by the availability of this data.
First, the sample1s randomly selected wath a large sample s1ze, over one hundred and
twenty five firms were selected for both the Richmond area and the Norfolk area 1n
1987 Therefore, the BLS data 1s certain to contain less randomly-distributed error
than data currently available through the State salary survey Second, the data are
available at nomnal cost. Third, small firms are represented to a greater degree in
the BLS Area Wage Survey Inshort, BLSsalary datais almost surely more accurate,
where 1t applies, than the current salary survey

The use of secondary data from BLS can represent problems as well as
opportunmities. DPT cannot control the job matching, though BLS procedures for
obtaining a match appear similar to those employed by DPT. Further, the State
cannot expect to control the timing of BLS releases, although both relevant surveys
have been reported annually in recent years. Also, DPT 1s concerned with the high
proportion of production industries surveyed by BLS, which may be approprate for
BLS but not match the State’s true target population. Further discussion of this point
must await action by DPT to specify more clearly 1its target population.

The most important limitation of BLS Area Wage Surveysis that only the
State’s largest metropolitan areas are covered by annual reports; Northern Virgina,
Richmond, and Norfolk-Virgima Beach-Newport News. Following the practice of
excluding Northern Virgima from the statewide survey, this leaves only two geo-
graphic areas, with less than one-half of the State’s employees.

DPT acknowledges that the use of BLS data reduces the effects of bias
whch may occur 1n the State salary survey by 1ts present usage of that data. Inthis
context, taking full advantage of the strengths of the data means replacing DPT
survey responses from Richmond and Tidewater with BLS data, and weighting the
estimate from BLS data proportionate to the proportion of State employees in those
areas (0.43). The estimate for the rest of the State should be weighted according to
1ts proportion of State employees (0.57).
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n T n f D

The Virgima Employment Commission (VEC) currently conducts a survey
of manufacturing data two out of every three years. In contrast to the eight manu-
facturing respondents surveyed by DPT for the present salary survey, VEC surveys
3,300 firms of which 40 percent responded 1n 1987 Consideration may be given to
substitution of VEC data for some DPT salary data.

Factors favoring this substitution include the fact that wath a far greater
sample s1ze, more accuracy should be obtained by the VEC data. Further, the survey
1s already conducted two out of three years, therefore requ:ring only somewhat more
work from VEC to make the survey annual.

However, there are also obstacles. The first 1s the VEC timetable for
publication of results. Currently, results for a given year are due 1n mid-summer of
the following year, and would have to be pushed forward to accomodate the need for
datain the fall of the same yearit1s collected. Second, VEC would have to collect data
every year, not two out of every three years. Third, VEC and DPT occupational
classifications would have to coincide or be made to coincide.

Assuming VEC data were available for every year on a consistently timely
basis, DPT could substitute the VEC resultsin place of its manufacturing firms where
VEC data contains a State benchmark class. Where state benchmark classes cross
industry types, VEC data could be used to substitute for that portion of DPT data
which 1s collected from manufacturing firms, with DPT data comprising the remain-
der of salary data for that class: all data weighted according to the occurence of that
industry 1n the State economy Since manufacturing makes up 20 percent of the
State’s economy, estimates from VEC data should be weighted .20 and DPT other-
sector estimates, .80.

In the past, DPT made selected use of VEC data, employing 1t 1n mne
benchmark classes 1n 1982. VEC data may be expanded to replace DPT data for all
manufacturing firms, and weighted 1n accordance to the percentage of manufacturing
employment to total nonagricultural employment 1n the target population.

In order to accomodate DPT’s needs 1n this way, VEC should reschedule

1ts Survey of Manufacturing Firms and coordinate 1ts use as part of the data base for
the State salary survey

ri f Benchmarks for In ing Existing D

There are four types of benchmarks which must be handled differently if
existing data sources are to be appropriately integrated with DPT’s salary survey

Benchmark Type I. For this type of job class, only DPT sample data can
be used. Such classes would have job descriptions unique to the DPT survey and not
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found 1n either the BLS or VEC surveys. Another type of job class which would fall

1n this category 1s one with a BLS or VEC job description that 1s close but not exactly
matching that of the DPT benchmark job class.

Benchmark Type II. For this type of job class, DPT data would be
supplemented only by BLS data. In thus case, BLS would have a comparable job
description to DPT’s benchmark class description. BLS data would then be weighted
by 43 and the BLS weighted estimate averaged with the weighted estimate from the
DPT survey (the weight being .57), after deleting any DPT sample responses from the
two BLS regions. This class would not be matched wath VEC data because no VEC
Job description corresponds to DPT’s.

Benchmark Type III. For this type of job class, DPT data would be
supplemented by only VEC data. In this category, VEC would have a comparable job
description. The VEC estimate would be weighted by .2 and averaged with the
weighted estimate from the DPT survey, subtracting out any manufacturing respon-
dents from the DPT sample before averaging. Thuis type of job class would not be
matched with BLS data because no BLS job description is comparable.

Benchmark Type IV. For this type of job class, DPT data would be
supplemented by both BLS and VEC data. In this category, both BLS and VEC would
have comparable job descriptions to DPT’s. Also, the DPT survey for that benchmark
would include a match with some manufacturing firms’jobs. BLS data would replace
DPT data for the twolarge metropolitan areas and VEC data would replace DPT data
for all manufacturing firms outside the two metropolitan areas that are covered by
BLS. DPT sample data would be used for non-manufacturing firms from all other
regions. Weights would be applied as follows: the BLS estimate would be weighted

43, the VEC estimate would be weighted by .2, and the remaimng DPT responses
would be averaged and weighted .37
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Appendix C

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

In Chapter IV, the mode, the median, and the mean were mentioned as
possible measures to summarize State salares.

THE MODE

The mode 1n this case would be the salary which happens to occur the most
frequently This measure of central tendency 1s the crudest because 1t does notin any
way take into account what the other salary values may be, when the median and the
mean do. Therefore, 1t makes more sense to use the median or the mean 1nstead of
the mode 1n this situation.

THE MEDIAN

The median 1s determuned first by rank-ordering values (in this case,
salanes) from highest to lowest. Then the centermost value inthis rank orderis taken
when there1s an odd number of observations. With an even number of observations,
the average of the two centermost values 1s taken. This centermost value (or average
centermost value) 1s the median.

The advantage of a median in general 1s that when a distribution of values
1s skewed, the median 1s not influenced by extreme values. Because the rank order
of values determines the median, 1t 1s not influenced by how distant an extreme value
may be from the center of the distribution. Therefore the medianisresistant to being
influenced by the skew of the distribution. But this property is also a disadvantage,
if the value of every observation should be taken into account, rather than focusing
on the centermost value only When summarizing State or private sector benchmark
salanes, 1t makes more sense to take the values of all salares 1into account and
summarize them, even if the distribution 1s skewed, rather than ignore all except the
centermost values.

THE MEAN

The mean 1s the sum of all values divided by the number of cbservations.
Of the three measures of central tendency mentioned above, the mean 1s the most
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sensitive to all values 1n the distribution. This sensitivity, however, can be a disad-
vantage 1f the “typical” value 1s expected to fall in the middle of the central cluster of
values, especially 1if the distribution 1s skewed. In this case, the mean would be
influenced by the extreme values, so that it may be distant from the middle of the
central cluster of values.

But 1n the present situation of summanzing State or private sector
salares, the “typical” salary as the central value of a cluster should not be the focus
of attention. Rather, the measure of central tendency should summarnze 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 with using the simple mean as 2 summary measure for
State salaries is that 1t gives as much weight to those job classes with relatively few
State employees as 1t does to those job classes with larger numbers of employees. The
consequence of not resolving this weighting problem 1s explained in Chapter IV

Therefore, a weighted mean should beused. Thebenchmark State salanes

representing greater numbers of State employees 1n those benchmark posttions
should have greater weight when summarizing across job classes.
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Appendix D

CALCULATING CONFIDENCE INTERVALS

Because a sample 1s used as a proxy for the entire population of private
sector salaries, the observed weighted mean private sector salary derived from the
sample 1s almost certain to be different from one derived from the entire population
(if it were possible to observe it). To be reasonably confident that an inference about
aweighted mean s correct, a confidence interval 1s often constructed, which takes the
form:

Population Weighted Mean = Sample Weighted Mean * Sampling Error

The crucial question1s: How wade must this allowance for sampling error
be? The answer depends on how much the sample weighted mean would fluctuate if
alternative samples were drawn.

The first step 1s to decide on the desired degree of confidence that the
estimated interval 1s nght: that 1t does indeed bracket the value of the population
weighted mean. The 95 percent level of confidence 1s commonly chosen. According
to statistical theory, this level of confidence would give a correct interval estimate 19
out of 20 times 1f alternative samples were drawn.

The next step 1s to calculate the sampling error at the 95 percent level of
confidence. Statistical theoryindicates that the sampling error which would produce
the narrowest interval estimate 1s:

Sampling Error = 1.96 x Standard Deviation of Sample Weighted Mean

In the example in Chapter IV, the sample weighted mean of private sector
salaries1s $18,464. The standard deviation of this sample werghted meanis 861. The
confidence 1nterval at the 95 percent confidence level 1s:

18,464 £ 1.96 x 861

whach produces a mimimum value of $16,778 and a masimum value of $20,151.
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Appendix E

AN ALTERNATIVE APPROACH TO CALCULATING
PRIVATE SECTOR FRINGE BENEFITS

Currently, DPT collects a single set of benefit information from each firm.
The firm reports 1ts practices regarding several benefits, and levels are reported
based on a single hypothetical employee. DPT’s current data collection process
reveals that different firms offer different levels of the same benefits. However, this
survey only captures a rough estimate of the actual provision of fringe benefits for
several reasons: DPT limits the number of benefits used 1n the comparison, DPT
limts the accuracy of the employee profile used to measure the benefit level, and DPT
currently does not consider the possibility of variable benefits by benchmark job class.

This appendix discusses a more complete method for collecting and
analyzing benefit information. First, several aspects of an 1deal model for collection
and analysis of benefits 1s presented, and obstacles to implementation of this 1deal
model are considered. Then, a workable method which incorporates some of the 1deal
model’s improvements on present practice, while dealing with these obstacles, 1s
presented.

Whatever process 1s selected, the final result should be a single number
which reflects the average cost of employee benefits offered by the private sector to an
employee comparable to the average State employee. The better the process, the
better that single number reflects the bulk of the data on fringe benefit levels supplied
by the private sector.

AN IDEAL APPROACH FOR REPRESENTING FRINGE BENEFITS

An 1deal model for representation of private sector fringe benefits should
capture all of the 1important ways in which fringe benefits are likely to vary between
firms and between employees within a given firm. Then the 1deal model would use
a summary statistic, including a margin of error, which best summarizes this infor-
mation for comparnson with State fringe benefits. The aspects of private sector fringe
benefits which require alteration from present practice are (1) expansion of the
number of fringe benefits, (2) alteration of the employee profile, and (3) variation in
fringe benefits by benchmark class. However, data collection difficulties appear to
make implementation of the 1deal model impractical.

Expansion h mber of Fringe Benefi

Private firms not only choose umque levels for benefits, but offer umque
muxes of benefits. In particular, some private firms may offer types of benefits to
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employees that are unavailable to State employees. Rather than including all
benefits when analyzing the difference 1n benefits between State and private sector
practices, 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.

Exhibit 3

TYPES OF FRINGE BENEFITS

Holidays Soaal Secunty Product Discount
Vacations Disability Plan Savings or Thrift Plans
Sick Leave Life Insurance Stock Plans

Other Leave Service Facilities Bonus or Profit-Sharing
Health Plan Social and Miscellaneous Services Parking

Pension Plan Twtion Rexmbursement Gifts

Note: Underlined benefits are presently used 1n calculating a total
compensation difference.

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

This practice excludes other forms of compensation which may be of
considerable 1mportance to employees, and may introduce a systematic bias. For
example, under-representation of private sector total compensation may occurif 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 i1deal model survey would average the total dollar value of all
benefits whether wadely offered or not. The result would be added to salanes to form
a picture of total compensation which 1s closer to an actual total. However, data
collection difficulties can be expected (see “Problems with the Ideal Approach”below).
A one-time comprehensive study of fringe benefits can suggest whether inclusion of
all benefits 1s necessary, based on their actual availability

riation i i 1 Per. 1Ch risti

Rather than offer a single umiform benefit to all employees, firms are likely
to pay different levels of benefits for employees with different characteristics DPT’s
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use of a single set of employee personal characteristics may result 1n misleading
summares of a firm’s benefits. DPT should ask private sector respondents to report
benefit amounts using an employee profile based on the actual average of State
employee characteristics.

Certain benefits are supplied to employees based 1n part on personal
characteristics. In particular, the cost to the employer of retirement benefits and
annual or sick leave may vary according to the employee’s years of service. Health
benefit provision may vary based on the number of dependents. Reliance on a single,
hypothetical profile for years of service and number of dependents to be coveredleaves
benefit information 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 private firm which
1s currently reported may not be characteristic of that firm’s benefit level for an
employee which better reflects the average State employee. For example, assume the
average State employee actually has eleven years of service, not the six presently
used. Further assume that most private firms do not vest employees 1n their
retirement system until the tenth year of service. Therefore, the current employee
profile represents an employee whose private firm retirement benefits are under-
stated relative to the actual average employee under the same system.

Captunng the value of fringe benefits that best reflects the personal
charactenistics of a average State employee 1s a straightforward matter. The central
tendency of State employee charactenstics could be calculated from DPT records and
used to replace the present employee profile on the fringe benefit questionnaire.

ion in Frin nefi 1

Rather than offer a single uniform benefit to all employees, firms may
selectively offer certain benefits based on an employee’s position within the firm. For
example, profit sharing or stock may only be offered to higher level employees. DPT’s
use of a single salary without reference to a benchmark job may produce misleading
summaries of a firm’s benefits. An 1deal approach to fringe benefits by job class
includes both data collection and data analysis changes to current DPT procedures.
However, these changes may create substantial data collection difficulties, requiring
an alternative approach which 1s more workable.

Data Collection Changes. Data collection for fringe benefits would
mclude not only information on each benefit for a given firm, but each benefit by
benchmark class for a given firm. Thus represents andeal approach to capturing the
full vanablility of fringe benefits. Obwiously, substantially more data would be
collected under this approach. DPT notes that the response rate for the fringe benefit
section of the survey 1s already below the salary section, and this addition may cause
greater declines 1n response rates.
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Data Analysis Changes. Despite the greater volume and variety of data
created by the addition of fringe benefits by benchmark class, a single fringe benefit
dollar amount 1s still needed to compare to the State figure. However, the single
summary statistic would better reflect the central tendency of actual fringe benefit
offerings across all benchmarks comparable to State jobs, if firms vary their benefit
package by job class. One purpose of a one-time, comprehensive study of fringe
benefits could be to determine whether private sector benefits do vary across
benchmark job classes sufficiently to warrant data collection at this level of detail.

DPT currently reports a fringe benefit amount for each firm and then
averages that amount to form a single mean benefit level for the private sector to be
compared to the single State employee benefit level. With the addition of data not only
by firm but by benchmark class, a different approach 1s needed to arrnive at a central
tendency which reflects the average benefit level, accounting for diverse job classes:
a weighted mean of the firm’s benefit levels.

The weighted mean for all private sector fringe benefits can be derived
from the following formula:

222 D.BF (1)
ik )

1 3 k S

where:

* Dollar amount for fringe benefit 1, benchmark ), and firm k: Dijk,
* Weight corresponding to the proportion of State employees in benchmark j:
Bj, where the sum of all BJ. equals one, and

* Weight corresponding to the mverse of the number of firms with jobs 1n
benchmark j: Fi where the sum of all F,, equals one.

This formula 1ncludes each of the fringe benefits selected for the survey,
whichis currently eight but couldideally be expanded to all eighteen shown 1n Exhibat
3. The resulting summary statistic represents what private sector counterparts pay
their comparable employees in fringe benefit compensation. This formula accounts
for varying fringe benefits, varying number of benchmark jobs represented by a given
firm, and single firm’s proportion of all firms with that benchmark. The single dollar
amount will represent a weighted mean fringe benefit level for the private sector. It
better reflects actual conditions in the private sector for positions comparable to State
jobs.

Once the formula1s computed, 1t must be used to replace the dollar amount
currently used to represent the value of fringe benefits in the private sector.
Therefore, thus 1deal average dollar amount of fringe benefits for the pnivate sector
will be added to the dollar amount of private sector salanes to yield a more realistic
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private sector total compensation amount. A final step computes the percentage
deviation between the total compensation packages of the private sector and the
State.

Problems with the I A

The greatest obstacle faced by this more ambitious fringe benefit calcula-
tion occurs 1n the collection of detailed fringe benefit data. DPT currently reports
difficulty 1n eliciting responses to the fringe benefit portion of the survey The ideal
approach described 1n this appendix increases data collection in two ways; (1) DPT
would return to collecting data on eighteen benefit categories rather than the present
eight and (2) DPT would collect benefit data within each firm by benchmark class,
potentially multiplying the information a firm 1s asked to supply

The response rate to DPT’s fringe benefit survey may suffer substantially
due tovastlyincreased demands on the respondent. This problem could seriously bias
the results, or even make the fringe benefit portion of the salary survey impractical.
Because of this concern, an alternative approach which takes data collection problems
into account 1s appropnate.

A WORKABLE ALTERNATIVE APPROACH

Concerns about data collection difficulties with the 1deal model require
compromuses to achueve a workable survey of fringe benefits, but one that improves
the current survey Data collection would change slightly but no greater demands on
respondents are anticipated at present. Data analysis changes provide a maddle
ground between the current approach and the 1deal described above.

D lecti

Rather than collect a mix of fringe benefits by benchmark class within the
firm, 1t makes more sense tocontinue the current approach of basing the fringe benefit
data on a single hypothetical employee, correcting the profile as noted above. This
approach merely changes the employee profile on the survey and requires no
additional work on the part of the respondent. Further consideration of breaking
down responses by benchmark class should await the recommended one-time study
of fringe benefits, which would provide better information on the relative importance
of this step than 1s currently available. There 1s no reason to undertake the more
nvolved data collection 1if few firms offer differentzal benefits by job class.

In further recogmtion of data collection difficulties, no benefit categores

should be added until the recommended one-time study suggests benefits which
provide :1mportant forms of compensation not available to State employees.

70



Data Analysis Using Unigue Weights for Each Firm. Vanability of
benefits by benchmarks can be captured by proxy Since firms typically have only a
few benchmark classes, the varation witnessed between firms may result from
different mixes of benchmark jobs. Therefore, firms may act as a proxy for benchmark
variation, assuming all else 1s constant across benchmark classes. Each firm can be
assigned a weight. This weight 1s determuned by- (1) the number of job classes the firm
has which match the benchmarks, and (2) the proportion of State benchmark
employees that are represented by each particular benchmark matched by the firm.
For each firm responding to the survey, determine:

* Dollar amount for fringe benefit1 and firm k: D,,

* Weight for firm k which represents how frequently the firm competes with
the State for benchmark employees: W,, where the sum of all W, equals one.

The weight for firm k can be denved from the following formula (using notation
described 1n expression 1):

The weighted mean for all private sector fnnge benefits can be denived from the
following formula:

22 DwW, 3)

DPT can implement this approach without asking the firms for more
information. The firm’s benefit amount would be weighted appropriately by summing
the weights of the benchmarks 1t contains. A weighted mean will be established to

represent the private sector. Then, the State mean, reflecting the average employee
profile, will be calculated.

As with the weighted mean for salares (discussed 1n Chapter IV), the
weighted mean for private sector fringe benefits1s calculated using sample data. This
estimate 18 bound to differ from one calculated using data taken from the entire
population, if 1t were possible. Therefore, a standard dewiation of this sample
werghted mean must be calculated, which can be used to determine how much error
1n our weighted mean estimate 1s attributable to sampling.

This standard dewniation can be calculated as follows. Within each fringe
benefit category, the variance between firms in that benefit categoryis computed, and
dinnded by the number of firms featuring that benefit. Then this within-benefit
variance 1s weighted (by the square of the proportion of total State benchmark
employees that firm represents, W,). All of these weighted within-benefit variances
are then summed. The square root of this sum equals the standard deviation of the
weighted mean.
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From this point, the difference between State and private sector fringe
benefits 1s calculated by applying the standard deviation to the weighted mean,
exactly as it 1s done in Chapter IV for salares, using the same level of significance
chosen for salaries. The total compensation difference 1s calculated by adding the
mimmum value of the range for fringe benefits to the minimum value of the salary

range to yield a mimmum level of total compensation. The same procedure would be
applied to the maximum.
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Appendix F

METHOD FOR CALCULATING ANNUALIZED COST
OF PROFICIENCY INCREASES

The following explanation 1s taken from DPB’s Central Accounts Manual.

Simply stated, the proficency factor 1s the resultant annualization of a
proficencyincrease an employee receives during the year. For example, employee “A”
has a ment review date of January 1, and he expects a one step proficiency of 4.56%
every year on that date. On July 1, 1986 his salary was $20,000 (includes the July 1,
1986 pay adjustment of 4.57%, or $874). On January 1, 1987 his salary was $20,919.
The agency will pay this employee during 1986-87 $20,456 — not $20,919. The
additional $4561s the actual cost 1n 86-87 The annualized proficiency factor 1s $456
divaided by $20,000 which1s 2.28%. The first year cost of the salary increases are $874
(pay adjustment) + $456 (6 months of proficiency) or $1,330. The base adjustment
increase1s $874 + $919or $1,793. Accordingly, the first year salary regrade allocation
for this employee would be $1,330.

On July 1, 1987 the employee 1s granted a pay adjustment of 4.56%. His
salaryonduly 1, 1987 will be $21,872. HisJuly 1, 1986 salary has now been increased
$919 due to first year proficiency and $953 due to pay adjustment — total increase
$1,872. The $9191s the continuation proficiency and s the full step increase that was
granted during year one continued into year two. It will cost the agency a full ment
step. On January 1, 1988 this employee will again receive a merit review and
corresponding proficiency increase of 4.56% and his salary will be $22,869, but the
agency will have to pay only 2.28%, of the adjusted base or $499. The total cost in the
second year of the bienmum for this employee’s salary regrade 1s $874 + $953 + $919
+ $499 or $3,245. His base salary, however, has increased by $3,743.

Obwiously 1t would be impracticable to do the above individual analysis on
all 90,000 state employees. A report called the 1B/1C, although not perfect, provides
agency proficiency costs for each year. Specifically, the report takes a snapshot of
PMIS data (based on the most recent payroll data input) and projects the proficiency
costs by agency for each year of the next biennium. Merit dates are factored 1n the
projections. Agency proficiency factors are then manually calculated using the data
from the 1B/1C.

There 1s a method used to calculate statewide proficiency factors. These
results are used during the development process to make projections. The following
describes the methodology-

Merit review dates for proficiency adjustments occur virtually every pay
period throughout the fiscal year. The percent of mert reviews by quarterisdisplayed
below-
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First Quarter 29.4%

Second Quarter 22.8%
Third Quarter 26.7%
Fourth Quarter 21.1%
TOTAL 100.0%

Not all employees receive a proficiency adjustment. The Department of
Personnel and Traiming calculates that 64.5% of statewide employees are eligible for
proficiency increases.

If we make the assumption that the mdpoint of the quarter1s a reasonable
weighted apportionment for each quarter, the following can be determined:

(A) (B) ©) (D) (E)
Months Proficiency Proportion
Remaiming Proportion Frequency of Annual Sal
At Quarter of Fiscal Yr  From Above Increase

Quarter Mid Point Remamming (col B/12 mo.) (col C xcol D)

1 10.5 875 294 25725
2 7.5 625 228 .14250
3 4.5 375 267 .10013
4 1.5 125 211 02638
TOTAL .52626

This calculation tells us that of the 29.4% first quarter reviews, the
annualized equivalent 1s 25.725%; of the 22.8% second quarter reviews, the annual-
1zed equivalent 18 14.25% etc. The annualized total 1s 45.626%.

Based on the proportion of annual salary imcrease required, as calculated
above, the first year statewide proficiency factor can be derived as follows:

P
Step  x ¢ Eligible X A;;ﬁ:lrtéc:ll;g = Statewide Proficiency
Increase Increase Required Increase Required
456 x .646 x .52626 = 1.5502 say 1.55%

The statewrde continuation proficiency factor 1s calculated in the same
fashion with one exception — the proportion of annual salary increase factor is 1.0.
The continuation proficiency adjustment begins on the first day of the fiscal year for
each employee. The calculation is displayed below

456 x .646 x 10 = 294576 say 2.95%
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The Code of Virginia § 2.1-114.6 states 1n part, “it 1s a policy of the
Commonwealth that its employees be compensated at a rate comparable to the rate
of compensation for employees 1n the private sector of the Commonwealth 1n similar
occupations. An annual review shall be conducted by the director of Personnel and
Traiming to determine where discrepancies 1n compensation exist as between the
public and private sectors of the Commonwealth.” The compensation review requires
an analysis of the Commonwealth’s workforce to determine the occupational groups
and geographical locations in which the Commonwealth must compete. The outcome
displays the data necessary to provide an informed impression of the competitiveness
of the Commonwealth’s compensation plan.

The measure of competitiveness 1nvolves projecting the Commonwealth’s
market position from the date of the survey — August of each year — to the normal
date that the State’s salary structure 1s adjusted, normally on July 1 each year. The
August 1986 review 1ndicated a current deviation of 5.13% and a projected deviation
on July 1, 1987, of 10.43%. The recommended pay adjustment for July 1, 1987, was
applied to the current deviation of 5.13% (This 1s the known deviation, not a projected
variable.) The 5.13% represented the entirety of the pay adjustment, 1.e., 1t contains
the pay structure adjustment and the proficiency adjustment.

We have calculated the statewade proficiency for the first year as 1.55%.
Since the 5.13% 1increase includes the 1.55%, we must now calculate the pay structure
adjustment. The formula 1s depicted below-

Structure Adjustment x Ment = Market Movement
(Deviation)
or,
Structure Adjustment = Market Movement/Merit

Structure Adjustment 1.0513/1.0155 = 1.0352

il

say 3.52%

The General Assembly may increase the total pay package asit did in the
1987 session. An additional 1.04% was added to the structure that gave us a total of
4.56% 1nstead 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 deviation rather than tojust
address the current devzation.

In August 1987, the Commonwealth lagged its competition in total
compensation by 4.59%. The projected market movement from August 1987 through
June 1988 1s 4.90% and when coupled with the August current dewation, the
projected deviation on July 1, 1988 will be 9.72%.

The current policy had been to provide a pay adjustment that equalled the
August current deviation. As was discussed earlier, this adjustment 1s made up of two
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parts, a structure adjustment and an annualized proficiency adjustment. Updating
the merit review data from DPT, the following new factors are calculated:

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

Again, if we make the assumption that the mdpoint of the quarter 1s a
reasonable weighted apportionment for each quarter, the following can be deter-
muned:

(A) (B) ©) D) (E)
Months Proportion Proportion
Remainming of Fiscal Yr  Profictency of Annual Sal
At Quarter Remaining Frequency Increase

Quarter Mid Point (col B/12 mo.) From Above (col C x col D)

1 10.5 875 328 .28700
2 7.5 625 246 15375
3 4.5 375 212 .07950
4 1.5 125 214 02638
TOTAL .54663

This calculation tells us that of the 32.8% first quarter reviews, the
annualized equivalent 1s 28.70%; of the 24.6% second quarter reviews, the annualized
equivalent 1s 15.37% etc. The annualized total 1s 54.7%.

The Department of Personnel and Traiming now estimates that 60% of
statewide employees are eligible for proficiency increases.

The proficiency step increase 1s fixed at 4.56%.
Based on the proportion of annual salary increase required, as calculated

above, and adjusting for those that do not receive proficiencies, the first year
statewrde proficiency factor can be derived as follows:

Step  x ¢ Rligible x Froportionof _ Statewde Factor
Increase ‘gible Annual Salary Increase Required
456 x .60 x .547 = 14965 say 1.50%

Accepting the annualized proficiency increase of 1.50%, then the pay
structure adjustment 1s calculated by divnding the August deviation by the annual-
1zed proficiency increase:

1.0459 - 10150 =  1.030443 say 3.04%
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Appendix G

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

Turnover, promotions, demotions and vacancies affect the average State
salary by changing the mux of State employees 1n various grades and steps. One way
to estimate directly the effects of a changing mix of State employees 1s outlined in the
following steps.

For the 24 most recent pay periods for which data are available, determine:

¢ Total number of employees entering each grade1 and step) at pay period
t: Py

* Total number of employees leaving each grade1and stepj at pay period
t: q

For the pay period immediately prior to the 24 most recent pay periods,
determine:

* Number of employees in each grade 1 and step j: Ty
* Salary in each grade1 and step ): s,

The proportional change in the average State salary due to changes in the
mux of State employees can then be estimated with the following formula:

PAD) [Zt (21_4) (Pi;t' qijt)] 1))
1 3

2 X 18

1]

This estimate assumes that the proportion of employees entering and leaving each
given step and grade for the year examined (represented by the 24 pay periods) will
be the same 1n the predicted fiscal year. But if there are known changes in staffing

levels for particular steps and grades in the upcoming fiscal year, then this estimate
can be modified.

For example, suppose that 1t 1s known that a certain number of new
employees 1n grade x and step y will be hired 1n the next fiscal year, which can be
represented ash,  Then the estimate can be modified to take this known upcoming
change into account:

1#X J*

z g[z (2%:) (pij{ qijt)] (Sij) + Z % [hxy' 2 (EIZ)qu] (SXY)
1 b t X t

2y

1]
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This modification substitutes the known number of entering employees in the
upcoming fiscal year for the average number of entering employees in the 24 previous
pay periods. In other words, instead of assuming that the upcoming fiscal year will
have the same average proportion of entering employees as seen 1n the 24 previous
pay periods, a more certain estimate for a given grade and step can be substituted into
the formula. This modification requires knowing ahead of time how thas known
change will affect the total number of employees entering a specific grade and step.

Furthermore, suppose that one knows ahead of time that certain 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 entering or
leaving a specific grade and step. Then the formula can be modified to take this known
change 1nto account as well:

1#a,x b,y

z zlzt('glg) (Py¢ qiit)] CHEIPY 2,,: [y - ?@I"hy](sxy) +Z zb' [(zt:(%{)(Pabt' )]
1] x a

2 2 rysy

1)

where f, represents the known number of employees leaving grade a and step b.
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Appendix H

STUDY MANDATE

1988 Appropnations Act, Item 13

“The Joint Legislative Audit and Review Commussion shall
conduct a study of the methodology employed in the annual
state salary survey The study shall include, but not neces-
sarily be limited to 1) the methods used to compile and
evaluate data reported 1n the survey, and 2) the methods
used to determine the mummum percentage salary scale ad-
justment for state employees. The Commussion shall report
1ts findings to the Governor and the Chairmen of the House

Appropriations and Senate Finance Committees by Septem-
ber 15, 1988.”

(This amendment requests JLARC to conduct a study of the Annual State
Salary Survey )
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Appendix I
AGENCY RESPONSE

As part of an extensive data validation process, each State entity involved in
a JLARC assessment effort 1s given the opportunity to comment on an exposure draft
of the report. This appendix contains the response by the Department of Personnel
and Traiming. Approprate techmeal corrections resulting from the written comments
have been made 1n this version of the report.
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INTRODUCTION

The comments in this written response were prepared based on
a review of the exposure draft and discussions with JLARC
staff. The response 1is divided into five parts. It begins
with a discussion of DPT’s role in the JLARC review. Then,
following, are an overview of current survey methodology and
a detailed analysis of the report. The final chapter 1s a
summary of DPT’s responses to JLARC recommendations, followed
by selected attachments relating to various issues.

DPT agrees with JLARC that i1mprovements can be made i1n the
salary survey process, and agrees with the JLARC approach to
dealing with most of the issues. Discussions of DPT’'s
approach to addressing the 1ssues are included in the
detailled analysis and summary portions of this response.

DPT’S INVOLVEMENT IN THE JLARC REPORT

DPT has assisted i1in 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 legislative i1ntent 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 i1ts acceptance,
DPT has maintained consistency in the survey methodology from
year to year.

DPT has considered the JLARC study as an opportunity to
improve the survey process. DPT also sees this study as an
opportunity for the General Assembly to become more active
partners 1n 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 Services, Inc. (EMSI) in a
November, 1972 report to the "Commission to Assist the
Implementation of the 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 Provides an indicator of the market position of the
overall salary and benefits structure of the Commonwealth,

o Tracks 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 i1n the job market
with the Commonwealth and who are willing and able to
provide matching salary and benefits data.

The survey process 18 very efficient. It gathers and compiles
a large amount of information i1n a very short period of time.
The data 1s accurate. Gathering the data 1s accomplished with
a minimum amount of i1nconvenience to responding firms.

DPT acknowledges that there are limitations to the data 1t
gathers. For this reason, DPT does not make adjgustments to
individual classes based on the survey results. DPT asserts,
however, that the central tendency of a large amount of
reasonably accurate data results i1n an acceptable evaluation
of competitiveness.

DPT recognizes that there 1s no perfect evaluation of the
labor market. Reasons for a lack of precision include the
subjectivity required in matching jJobs, the variability of
the geographical market for various Jobs, and the fact that
salary ranges i1n the private sector are influenced by company
policy and profitability. Employers are able to attract
workers in most Job classes at varying salary levels, so
there 18 no right or wrong salary for most employees.

The current survey methodology allows the Commonwealth's
total compensation to maintain the same relative position
within the market, although there 18 a time lag before the
adyjustment 18 made. The current survey process has resulted
in a fairly stable trend. This has meant that employees have
recelved some i1ncrease each year. This annual increase 18 an
important factor in employee motivation.



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 i1nformation, or has additional information or
alternatives which should be considered.

The comments on each 1ssue include a designation that the
1ssue 1s of minor, moderate, or major consequence. These
designations refer to the extent to which the issue could
influence the survey process or future adjgustments of the
Commonwealth’s salary structure.

CHAPTER I. INTRODUCTION

o In Assumptions of This Study, Assumption 1, JLARC notes
that competitiveness with the private sector 18 a "goal"
and not a "policy”. (MINOR ISSUE) DPT agrees and will
change the 1988 survey to include this correction.

o In Current Survey Methodology and Related Study Issues,
.JLARC 1indicates five steps which DPT uses. (MINOR ISSUE}
The fifth of the five steps 1s to "project changes in
salaries, 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 that DPT should
review benchmark classes to substitute current classes for
obsolete ones. (MODERATE ISSUE) DPT already does keep
classes current by changing benchmark descriptions, 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 the more information available, the better the survey
product. However, DPT will exercise care 1in expanding the
survey because any additional classes will 1ncrease the
burden on responding employers. This may have the effect
of lowering survey response rates. Using the same classes
each year simplifies the work of responding firms since
they can refer to the previous year's survey to determine
the job for which they should provide matching data.



CHAPTER III. DOES_THE SAMPLE REPRESENT THE POPULATION

o In the introduction to this chapter, JLARC recommends that
additional resources be devoted to the salary survey.
(MODERATE ISSUE) DPT agrees with this recommendation, but
would like to emphasize that refinements suggested by
JLARC, such as personal interviews, increasaing the number
of firms and weighting the salary data, would add to the
complexity of the survey process i1if adopted. This would
lessen some of the survey’'s current efficiency, which
results from a high degree of automation. Therefore, it
may require more than twice the current one~fourth staff
year to meet the additional survey requirements suggested
by the report.

o In the section Why a Definition 1s Necessary, Recommen-
dation 2 states that out-of-state and/or public medical
centers should not be included in the survey. (MAJOR
ISSUE) A large percentage of the medical care employees of
the Commonwealth are employed at the UVA and MCV teaching
hospitals. Competition for these employees 18 intense -
much more so than for most State employees. Large numbers
of employees are needed to staff the Commonwealth’s
medical centers. These centers must compete daily with
private and public medical centers in the Southeast, as
well as those i1n the Northeast and North Central states.

To 1llustrate why UVA and MCV compete outside the Common-~
wealth, the size of the various hospitals should be
considered. UVA hospital 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 1s as big as the
Virginia centers, Of the Virginia hospitals responding,
only 1 of 14 has 500 beds or more. The smaller hospitals
do not require large numbers of medical employees and much
of their recruitment can, therefore, be more localized.

Individual medical class salary ranges are adjusted based
on a semi-annual survey conducted by UVA and MCV. The
survey information 1s from the out-of-state medical
centers and hospitals in Virginia. Deleting the medical
centers from the Annual State Survey, while retaining the
local Virginia hospitals, would result in individual class
salary ranges being measured according to one market
definition and the structure being adjusted according to
another.



If the i1ndividual medical classes are adjusted, 1in part,
because of rates paid by out-of-state and/or public
medical centers, and if those medical centers tend to pay
more than Virginia hospitals, a State Survey including
only Virginia hospitals will result in an understatement
of the deviation by which the Commonwealth trails the
market. Conversely, if Vairginia hospitals pay more than
the out-of-state medical centers, the deviation will be
overstated.

Recognizing these problems in gathering representative
private industry salary data for medical classes, DPT
recommends removing most or all medical classes from the
survey process. While medical employees make up a
s1gnificant part of the Commonwealth’s work force,
compensation experts often recommend that classes ain a
highly active market not be i1ncluded in general surveys.
This 18 because they can show major fluctuations,
depending on how well the employer (the Commonwealth)
responds to the changing market. It 1s, therefore, not
reasonable to adjust the average employee’s salary based
on how well the Commonwealth reacts to these changes.

In Improving the Process through Definition, Recommen-
dation 3, JLARC. recommends that the market target
population be defined. (MODERATE ISSUE) JLARC indicates
that the DPT working definition appears reasonable.

DPT agrees that this approach would help to identify which
firms should be sampled. A general statement can be
written defining the target population in terms such as
that 1t should include employers from throughout the
Commonwealth, 1n various i1ndustries and of various sizes,
based to the extent possible on the relative competition
with employers in those categories.

A more specific definition, based on numerical relation-
ships, should be developed as a goal. However, DPT cannot
exercise strict control on the mix of employers in the
survey because response 1s voluntary. It 1a difficult to
accurately determine the numerical targets, and matching
responses exactly to numeric criteria would be nearly
impossible.

Numeric targets could also add subjectivity to the survey
process. For example, 1f 5 responses have been received
from manufacturing firms in the survey and 6 are required
to meet pre-defined goals, DPT would have to pick one firm
from among the remaining manufacturing firms 1n the sample
and concentrate follow-up efforts on that one firm. The
choice of the firm to contact could be influenced by
biasing factors, such as salary levels.



o In Overcoverage of the Health Sector, JLARC recommends
that salary data provided by hospitals for non-medical
classes be weighted according to the portion of total non-~
agricultural employment in the State which hospitals
represent. (MODERATE ISSUE) DPT agrees that current
procedure needs to be modified and this recommendation
can be included 1n the 1988 survey.

If the medical component of the survey 18 restricted to a
few classes or eliminated, this should .o longer be an
i1ssue. The number of hospitals surveyed for non-medical
classes could be reduced to a percentage of total survey
firms comparable to the 7.2 percent weight suggested by
the report.

o In the section Unequal Geographic Representation JLARC
cites that Richmond firms are over-represented in the
survey, with 44 percent of responding firms, but only 31
percent of State employees. (MODERATE ISSUE) DPT does not
have data to dispute thais finding.

It should be pointed out that DPT cannot control which
employers will respond to the survey. Of twenty-eight
firms which did not respond, only ten were i1n the Richmond
area, eighteen were outside that area (See Attachment 1).

Reasons for greater responses in the Richmond area include
a greater interest in the Commonwealth’s ranges by the
Richmond employers, because of more frequent competition
for employees, and closer working relationships between
DPT staff and the Personnel staffs of the Richmond firms.

Also, the central headquarters for a number of statewide
firms, and thus their Personnel offices, are in the
Richmond area. Many of their employees, however, are not
in the Richmond area, although all are included in the

44 percent total. These statewide firms are the companies
which are most like the Commonwealth organizationally.

While the percentages of Richmond survey firms and
Richmond State employees are not the same, there 1s a
logical relationship between them. DPT does not object,
however, to attempting to gather more data from outside
the Richmond area.

o In the same section, JLARC concludes tnat the Northern
Virginia area should continue to be treated as a separate
area and not included in the survey (MAJOR ISSUE) DPT 1is
in strong agreement with this JLARC conclusion.




o In the section Disproportionate Coverage by Industry Type,
JLARC reports that Finance, Insurance and Real Estate
(FIRE) firms are over-represented by four times that
industry’s portion of private sector employment. (MODERATE
ISSUE)} DPT has selected the FIRE employers based on their
industry, but that 1s only one factor considered. Also
important are the facts that they have formalized salary
structures, that they can, and are willing to, provide a
significant amount of salary and benefits data, and that
they compete i1n the same markets with the Commonwealth.

The Non-Agricultural Wage and Salary employment figures
should not be accepted at face value. In the manufacturing
industry, a high percentage of the employees are working
on production lines, performing duties which are not
comparable to those of any Commonwealth employees. 1In
Wholesale and Retail Trade, a high percentage of employees
are sales staff, also not found i1in 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 the need for balance of firms by industry,
and that i1mprovements can be made in this regard. However,
the current practice 18, generally, appropriate.

o In the section Design of the Questionnaire, JLARC
discusses the fact that insufficient descriptions can lead
to bad data. The implication 1s that this 1s occurraing
with the current survey process. (MODERATE ISSUE) The
current data-collection process used by DPT has been
developed 1in accordance with 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 addition, the responding firm 1s asked to provide 1its
corresponding Job title and the number of employees it has
in the class. Both of these i1tems can i1dentify problems
with matches. The firm 1s also asked to designate that the
Job 1t has 1s "very saimilar", "slightly higher", "slightly
lower", "considerably higher", or "considerably lower".
DPT removes from the survey those matches which are
designated as "considerably higher” or "considerably
lower”. Finally, the firm 1s invited to provide additional
comments which may help to clarify the degree of match. A
sample page from the survey questionnaire 18 provided as
Attachment 2.



o Further in the same section, in Recommendation 5, JLARC

indicates 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 not use
the two standard deviations as a measure of closeness of
fit. Rather, DPT recognizes that there 1s a broad range of
rat. . paid by various firms for any Jjob class. That range
tends to be skewed, typically toward the higher rates.

DPT has i1dentified problems with the current procedure and
1s 1n agreement that 1t should be discontinued. The
influence of atypical responses will be minimized 1f
efforts to increase the number of participating firms are
successful (see Recommendation 11).

Also in Recommendation 5, JLARC indicates that follow-up
should be undertaken when the highest response exceeds the
lowest response by more than 75 percent. JLARC further
states that "this wide range may indicate unreliability of
the data."” (MODERATE ISSUE) DPT has recognized a pattern
that some employers pay more than others for all jobs.
This provides a likely reason for the distribution.

DPT would recommend as an alternative approach that the
pay line (average salary by grade) for each firm be
compared with the firm’s response for each class. While 1t
18 possible that the firm may value Jobs differently in
relation to one another than the Commonwealth, atypical
responses 1dentified by this means could reasonably
Justify a follow-up interview. It should be emphasized
that DPT currently does make follow-up calls in situations
where 1ndicators of match closeness show that there may be
a problem. DPT, however, does not consider salary level
alone as being an indicator of a poor match.

In Recommendation 6, JLARC recommends personal interviews
to follow up on all mail questionnaires. (MAJOR ISSUE) DPT
supports the use of personal interviews 1n gathering data
from small firms (those under 100 employees) and new

firms added to the survey. Larger firms that have parti-
cipated in prior surveys typically have experienced
personnel staffs who are dependable in providing good
salary data and, therefore, i1nterviewing these staffs may
not bLe necessary. It should also not be necessary to
conduct the interviews at any firm every year, once good
matches have been established. DPT can provide small
firms with the job match from previous surveys, when new
surveys are malled, to ensure continuing good matches from
them.




There are concerns in using personal interviews in the
survey process. They require a considerable addition of
cost and time for the completion of the survey. Also,
the i1nterview process shifts the subjgectivity in matching
Jobs from the responding firm to the DPT interviewer. This
makes DPT vulnerable to claims from responding employers
that DPT may have misrepresented the facts, although DPT
has staff waith the skills necessary to ensure good
matches.

In Administration of the Survey, Recommendation 7, JLARC
states that DPT should increase 1its response rate by
providing participants with summaries and analysis of the
salary data. (MODERATE ISSUE) DPT agrees with thas
recommendation. Currently, DPT does provide responding
employers with the same comprehensive summary report which
1s provided to the General Assembly and also provides
individual company pay lines on request. Additional
reports showing salary trends could also be generated.

The JLARC report also suggests that having a cover letter
signed by the Governor could help to increase responses.
DPT agrees with this assessment and supports the idea.

Under the section Coding and Entering Data into the
Computer, Recommendation 8, JLARC states that DPT should
proof each data i1tem that 1s keyed. (MINOR ISSUE) DPT
agrees that this recommendation 1s appropriate if
resources are available. However, DPT would like to
clarify current practice. The keying 1s not done by a
production-oriented data entry operator, but by a skilled
survey professional. It 18 done slowly and carefully and
entries are reviewed as they are keyed.

After the data has been keyed, two automated programs are
run which may indicate i1naccurate data entry. Major
differences which may represent errors can easily be
identified by reviewing these printouts. In cases where a
number 1dentified as a potential error has been keyed
correctly, the responding firm 1s typically contacted for
verification that i1t was reported accurately. It should be
noted that the report provides no evidence from the 1987
survey that data entry errors occurred.



CHAPTER 1IV. IS THERE A SIGNIFICANT DIFFERENCE BETWEEN
STATE AND PRIVATE SECTOR SALARIES?

o In the section "OVERALL DEVIATION IS SUBJECT TO ARBITRARY
FLUCTUATION", JLARC finds that the current use of the
median deviation places too much reliance on the central
value and that the middle value 1s subject to too much
arbitrary variation. (MAJOR ISSUE)} This 1ssue 1s related
to further discussions in this chapter concerning weight-
ing and determining error rates.

DPT agrees that there are limitations to the current
procedure and that 1t can be improved. The primary reason
for this need 13 that the array of deviations do not
follow a normal curve around the median. The difference
between the 22nd value (the median), and the 23rd value 1in
1987 was large enough to cause DPT staff concern.

The JLARC report goes on, in Recommendation 9, to suggest
weighting the data as a solution to this problem. That
recommendation will be discussed in detail below. There
are other alternatives which should be considered. Rather
than look only at the middle percentage value, the middle
range of values can be averaged to arrive at a single per-
centage. This means that the one-fourth highest and the
one-fourth lowest values are not considered.

This approach of discarding the highest and lowest values
18 similar to dropping the highest and lowest scores in
Judging at the Olympics. It 18 simple to process and
understand, 1t does not allow atypically high or low
values to influence the deviation, 1t minimizes the effect
of possible skew i1in the deviations, and 1t 1s based on a
recognized measure of central tendency - the interquartile
range.

Another alternative 18 to not use deviations at all, but
to use the average percentage change from the prior year
1n average salary reported by all firms for all classes 1in
the survey. This approach 1s a purely market movement
approach. Its limitation 1s that 1t requires the
assumption that the relationship between the Commonwealth
and the private sector in the prior, base period was
correct and should be maintained.

In the section "EMPLOYEES IN HIGHER SALARY GRADES ARE
GIVEN TOO MUCH INFLUENCE", the statement 1s made that a
uniform structure adjustment results i1in some classes not
being appropriately adjusted, because of the differences
1in deviations found for various classes. (MINOR ISSUE)
This may occur with the structure adjustments that any
employer implements.




DPT would like to emphasize that there 1s no attempt to
ensure a very high level of accuracy for each individual
class. The use of a measure of central tendency to
determine the deviation has meant that some classes with
extreme values could be tolerated. It has been recognized
that atypically high or low-paying firms can influence the
deviation for individual classes, depending on which
classes these firms can match and which classes they
cannot match.

Second, 1n administering the Commonwealth’s pay plan, the
alignment of classes and the degree of distinction 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-
tively. The survey may show that the Commonwealth 1s 2
percent behind for the "A" , but 3 percent ahead for the
"B". Given the same responding employers, this means that
other employers are making less than the 9.3 percent dis-
tinction the Commonwealth makes between the two jobs. The
Commonwealth, however, can make no smaller distinction
with the graded pay plan currently in effect. The data in
this case, therefore, 1s not a cause for concern.

Also 1n the same section, JLARC states that two-~thirds of
the Commonwealth’s work force 1s in grades one through
seven, but that these employees may get only one-half the
welght of the one-third of employees in grades eight
through twenty-three. (MODERATE ISSUE) If the structure
were adjusted based on one value for each of the twenty-
three grades, the statement would be true. DPT does not
view this as a problem, however, because the Commonwealth
must compete for employees at all levels.

Under current methodology, each survey class gets an equal
weight. Currently, there are 24 survey classes 1in grades
1 through 7, and 19 survey classes 1in grades 8 through 23.
Therefore, the two-thirds of employees in grades one
through seven get 126 percent of the weight of the
employees 1n the higher grades, rather than the reported
possible 50 percent.

In Summarizing State Salaries Across Benchmarks With a
Weighted Mean, Recommendation 9, JLARC recommends using a
weighted mean to represent the overall salary deviation.
{(MAJOR ISSUE) DPT agrees to try this approach, but there
are important concerns which should be addressed before
the current methodology 18 replaced by the "weighted
mean." DPT recommends testing both approaches simul-
taneously and consulting with JLARC staff to develop the
best method for the Commonwealth.




This recommendation moves away from the market movement
concept to a more statistically-based approach. DPT’s
experience has shown that statistical surveys often have
problems providing smooth data movement from year to year.
This could result i1in a large structure adjustment one year
and none the next year. Such fluctuation could undermine
the motivation of the work force.

The current survey includes a few classes which would have
a major effect on the survey findings if the data were
weighted

o the four largest classes - Custodial Worker,
Highway Equipment Operator, Office Services
Assistant, and Secretary Senior - would have
approximately fifty percent of the survey’s
total weights,

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

Assume that the deviation for all survey classes 1s zero
(0.0 %), except that the four largest classes have a
deviation of -5.0 percent. Weighting the data would
result 1n all classes being adjusted about 2.5 percent in
this situation, even though most classes were on the
market already.

The Commonwealth must be somewhat more concerned with 1its
ability to attract employees to classes with large numbers
of positions than to classes with very few positions.
However, DPT ensures that major staffing problems are
solved through individual class regrades. The goal of the
structure adjustment 18 to keep the entire structure,
overall, relatively competitive.

There are other possible problems with weighting. It
places great importance on high-population classes. There
are, however, a number of high-population classes without
comparisons 1n the private sector. This means that a
limited number of the high-population classes will greatly
influence the adjustments for all other classes, small and
large.

The report suggests that private industry data could be
weighted according to the number of employees hired by
each firm, as well as by the number of Commonwealth
employees 1n the class. If the statistically-based survey
approach 18 adopted, with many small firms and weighted
salary data, then DPT supports weighting based on the
number of employees the firm has in the class. This would
be consistent with the statistical approach.



o In the section Using the Weighted Means and the Standard
Deviation to Address Salary Differences, JLARC cites the
study mandate to assess "the methods used to determine the
minimum percentage salary scale adjustment"” as suggesting
that 1t 18 appropriate for the survey to result in a range
of deviations. JLARC recommends that DPT compute an
estimate of the error in the survey deviation and that
future adjustments be based on the midpoint of the
resulting range of deviations. (MAJOR ISSUE)

While 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
deviation has then been adjusted downward (by staff of the
Department of Planning and Budget) in anticipation of
State employees receiving proficiency increases during the
year. DPT would suggest that the resulting, adjusted
deviation 18, i1n fact, the "minaimum percentage salary
gscale adjustment.” The mandate may have been so stated
because 1in some prior years the General Assembly has
approved July 1 adjustments 1n excess of the adjusted
deviation.

DPT 1s concerned that error ranges could be so wide as to
be unacceptable from a compensation management standpoint.
DPT 18 also concerned that most future adjustments could
vary between the computed minimum deviation and the
midpoint deviation, depending on the availability of
funds. This would mean that the adjustment would fluctuate
more from year to year than 1t does under current
procedures. Staffing stability, employee morale, and
budget projections could suffer as a result.

Structure adjustments based on the minimum deviation of
the error range could not be defended statistically. The
amount of the deviation would vary according to the numper
of responding firms, so that the more firms responding,
the greater salary increase would be provided, regardless
of the actual data the firms reported.

Adjustments which vary over the lower one-half of the
range would result in an average 1ncrease over time which
would approximate the first quartile of the range. In
other words, the average adjustment would be in the maiddle
between the minimum and midpoint deviations. Thus, the
Commonwealth would tend to be somewhat less competitive
than under the current practice, which controls the
adjustment at a single value.



o In the section Narrowing the Range of the Estimate by
Increasing the Sample Size, recommendation 11, JLARC
suggests that error rates should be reduced by increasing
the number of firms represented. (MAJOR ISSUE) DPT agrees
with this recommendation. Increasing the sample would be a
logical use of increased resources. This action will
reduce random error and any bias in the data, if the
selection of additional firms 1s not biased. However, 1t
1s not necessary to compute error rates or a range of
deviations 1n order for the increased sample to have the
desired effect.

DPT again stresses the importance of stability in the
process, even if the cost of the stability could be some
bias. DPT recommends making a one-time major change, such
as add 200 private firms to the survey, make every
effort to secure responses from as many of these employers
as possible, and continue to gather information from the
same group of employers in future years. Additaional
changes 1n the sample would result in the addition and
deletion of a very limited number of firms each year, as
18 the current practice. :

The i1mportance of this recommendation is that the one-time
change may not actually result i1n the anticipated increase
1n responses. The actual responses may algo not conform to
predetermined goals in terms of the employers’ industry,
size or location. The alternative approach would be to
continue making changes i1n the list of surveyed firms in
an attempt to meet such goals. Such efforts could require
several years and cause the survey deviation to fluctuate
over that perioed.

CHAPTER V. ARE FRINGE BENEFITS REPRESENTED ADEQUATELY?

o In the section Limited Information on Benefit lLevels,
Recommendation 12, JLARC states that DPT should improve
1ts typical employee profile, using actual employee
characteristics. (MODERATE ISSUE) DPT does not think that
this change 1s necessary. The employee profile should
attempt to represent a typical employee. However, it
should also be selected so that providing data 1s as easy
as possible. Experience has indicated that employers are
reluctant to compute benefit values even 1f the simplest
profile 18 used.

The current profile used by the State Salary Survey 1is
reasonable. For example, the average State salary on the
1987 survey date was $ 20,714, a $ 20,000 salary figure
was selected for the 1887 employee profile. It 18 easier
for firms to compute percentages with a rounded dollar
figure.



The employee profile approach relies on the concept that a
change i1in the characteristics will have a similar effect
on both the Commonwealth and private employers. Thus, 1t
1s assumed that choosing $ 21,000 rather than $ 20,000
would have had little effect on the cost of the
Commonwealth’s benefits relative to the cost for praivate
employers.

The actual average length of service for Commonwealth
employees is approximately nine years. The selection of
si1x years, however, has little effect on the survey
results. The number of years i1n most cases affects

only the provision of sick and vacation leave days. Most
employers who provide variable amounts of leave based on
years of service (as the Commonwealth does for vacation
leave), provide increases after increments of five years.
Therefore, leave granted after six or nine years would be
the same.

Choosing a single employee with no dependents again has
been based on allowing responding firms the simplest
possible computation. In this case, the major variable 1is
medical insurance. Again, the assumption 1s made that
family coverage will cost the private employer more than
employee~-only coverage, Just as 1t costs the Commonwealth
more. Changing to a married employee with two dependents,
for example, could add considerable variability and
complexity to the computation of private firms’ cost and,
also, of the Commonwealth’s cost.

In Problems waith the Current Methodology, JLARC notes that
error may be introduced because some benefits are fixed
dollar amounts and not percentages of salary. (MODERATE
ISSUE) DPT agrees that this occurs and that i1t should be
corrected. DPT computes the average salary for private
industry, based on the Virginia salary added to the salary
deviation. Next, benefits costs for private industry and
the Commonwealth are computed, based on the average costs
as percentages of salary. In cases where private firms are
providing a benefit(s) to all employees, regardless of
salary level, at the same cost, private employers’ costs
are overstated.

Typically, only medical insurance coverage 1s based on a
fixed dollar amount for all employees. DPT recommends
asking firms to designate which of their 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, i1n Recommendation 13, JLARC suggests

that, when better benefits data becomes available, the
benefits data should be weighted. In addition, JLARC
suggests that error rates should be computed and a range
of deviations reported rather than a single value.
(Additional discussion 18 included in Appendix E.) MAJOR

ISSUR)

JLARC proposes weighting benefits data by class, using the
proportion of State employees i1n each class and the
inverse of the number of firms with jobs i1in the benchmark.

JLARC recommends, as an alternative, weighting by firm
only, rather than by class and firm, 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, 1t 1s not currently supported for
reasons cited below.

The benefits computation 1is 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 1s certainly a
worthwhile goal, but DPT’s experience indicates that
accurately measuring the benefits portion of total
compensation may not be feasible.

As JLARC states, current estimates of benefits ignore
benefits not provided by the Commonwealth. Examples are
profit-sharing, stock plans, product discounts, and
service facilities. 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 1nclusion of these additional benefits would add to
the complexity of the survey process. In addition, 1t is
very difficult 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 benefaits.



Responses 1n 1984 1ncluded:

NUMBER OF
BENEFIT RESPONSES
Other Leave 0
Service Facilities 0
Social/Miscellaneous 3
Tuition Reimbursement 2
Product Discount 4
Savings Plan 6
Stock Plan 1
Bonus/Profit Sharing 2
Parking 2
Gi1fts 1

These few numbers of responses would not provide the basas
for reliable conclusions. Also, some of the responses,
such as product discounts of "25% of sale price”, would be
difficult to use i1n 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 will be very difficult to
overcome. The use of error rates would result in a range
of deviations, which would then add to the range JLARC has
suggested for the salary data. This would widen the range
of possible deviations. DPT recommends evaluating the use
of weighting and computing error rates after better
benefits data 1s available.

DPT recommends that current procedures be retained unless
a detailed benefits study, as 18 proposed in the next
section of this response, reveals a better, feasible
computation method. DPT agrees that weighting benefits
would be consistent with weighting the salary data, 1f
that approach i1s adopted.

In Recommendation 14, JLARC suggests that the General
Assembly may wish to commission a one-time comprehensive
study of fringe benefits. (MODERATE ISSUE) DPT supports
this and would logically take a lead role in the review,.
However, DPT cautions that the study will result 1in a
large volume of information which will be difficult to
reduce to a single measure, or even a reasonable range of
deviations.




CHAPTER VI. ARE_PROJECTIONS OF FUTURE DIFFERENCES 1IN
COMPENSATION ADEQUATE?

o In the section "The Private Sector Only Approach,” JLARC
discusses the method by which DPT estimates private
industry market movement. JLARC indicates that "DPT ...
recognizes that projections of this sort are highly prone

to error.” (MAJOR ISSUE)

DPT does not dispute that the market movement progjections
are rough approximations. In past years, structure
adjustments have typically been based on the August 1
deviation. Using the August 1 figure has some serious
limitations, because 1t will determine the level of the
structure for the following fiscal year. This means that
the resulting structure level will be in effect during the
period eleven months through twenty-three months after the
survey date. Using the August figure each year also makes
the Commonwealth slow to respond to changes in the rate of
market movement.

On the positive side, the past practice has resulted in
reasonable stability i1n the amounts of increases granted,
with employees receiving some increase each year. If
adjustments are based on projections, an overstated
projection could lead to little or no increase for
employees following the next survey.

Because the August figure has been used, highly accurate
projections have not been essential. DPT has used the
projections provided by national consulting firms and
organizations simply to 1llustrate that the Commonwealth
will fall farther behaind by the subsequent July 1. The
precise additional amount 18 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 rise, particularly 1f the deviation as
great. If the July 1 projgection 1s to replace the August
survey figure as the basis for future adjustments, DPT
w1ll begin to project the movement of State employees’
salaries.

JLARC did not identify ways to improve the market movement
projection, which 1s an important part of the projection.
This may be a part of the survey where a range of
possibilities might be appropriate. JLARC’s discussions
focus on projgecting State employees’ salary movements. DPT
asserts that market movement 18 important and that, af
movement of State employees' salaries are to be considered
in the projections, market movement projections should
also be entered i1into the equation.



o Regarding The "Annualized Proficiency Increase" Approach,
DPT agrees with JLARC that this method for projgecting
employee salary movement 1s not based on any measurable
data. Therefore 1ts use 1s not supported. (Additional
discussion of this approach 1s included as Appendix F of
the report.) (MINOR ISSUE)

o In the section The "Proficiency Increase Plus" Approach,
and 1n Recommendation 15, JLARC recommends that the
Proficiency Increase Plus approach be used to estimate the
movement 1n average State salaries. It also recommends

that this procedure be refined by adjusting from 12 months
to 11 months, and by improving the estimate of residuals.
(MAJOR ISSUER

DPT will continue to study this very complex 1ssue and
propose a detailed projection method i1n 1ts implementation
plan (see Recommendation 16). The measure of change in
employee mix proposed by JLARC 1s desirable, but i1t has
some limitations. Some of the change in the number of
employees in various steps and grades make the Common-
wealth more competitive and some do not.

An alternative might determine the residual based on a
weighted average salary increase by class, using the
average current salary for each class. The employment in
the prior (base) period by class would be used as a
weight. This computation would measure the change in
salaries for all employees for reasons which would be
related to the Commonwealth’'s competitiveness and which
would be comparable to expected salary movement in the
private sector during the same period.

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

APFENDIX B. USING EXISTING DATA SOURCES TO ENHANCE THE
FRECISION OF CURRENT ESTIMATES

o In Appendix B, JLARC discusses the use of BLS and VEC data
in the survey process. JLARC recommends integrating these

sources with survey data. (MODERATE ISSUE)

Currently, DPT uses BLS data to supplement survey data
because 1t represents a large number of employers,
including many more small employers than are present in
the DPT survey. 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 to survey 1n the Richmond area
only i1n odd years. Therefore, BLS data has become less
useful. Survey data generated by DPT provides the most
consistent, comprehensive and dependable source of
information. If the number of firms i1n the Commonwealth’s
survey 18 expanded significantly, the use of the outside
surveys should no longer be necessary.

The VEC and BLS surveys are designed for different
purposes, under U. S. Department of Labor guidelines. It
1s not reasonable to expect their survey dates to be
changed to meet the Commonwealth’s needs. It also should
be noted that the VEC survey 1s not processed as quickly
as the DPT survey, so 1f VEC data were available for the
DPT survey, 1t might be outdated.

In using the BLS data, DPT has also noted that there are
unexplained fluctuations i1n the data for some classes.
This has an undesirable effect on the stability of the
Adjustments from year to year. BLS data should continue to
be used with caution, therefore.

SUMMARY

JLARC RECOMMENDATION

(1) Change benchmark job classes according to annual
review of existing and potential benchmarks. DPT
RESPONSE: Benchmark classes should be kept current,
additional classes should be added with care because
using the same clasgsses each year makes responding
eagsier and adds stability to 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 private sector employers 1in
Virginia. DPT RESPONSE: Medical classes should be
dropped from the survey because the market for them 1s
not typical of the market for all employees, they are
adjusted through a separate survey, and much of the
Commonwealth’s competition 1s outside the State for
these workers.

(3) Write a clear, systematic definition of the target
population. DPT RESPONSE: DPT agrees that a definition
would be helpful in determining firms to be surveyed.
Numerical relationships, however, should be considered
goals rather than survey requirements, due to the
difficulty of controlling responses.




(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

Weight health sector data in sample 1n proportion to
population. DPT RESPONSE: Non-medical classes should
be removed from the survey of hospitals and medical
centers. This will not be an 1ssue 1f the medical
classes are no_ longer surveyed.,

Stop deleting outliers solely because they appear too
high or too low. DPT RESPONSE: This recommendation
should be i1mplemented.

Use personal interviews to follow up mail question-
nalres. DPT RESPONSE: Personal interviews would be
helpful for small and new fairms. After the interviews
have established good matches, they should not be

necessary in most subsequent years.

Provide reports of results to encourage participation.
DPT RESPONSE: Detailed data summaries are currently
provided. DPT supports providing additional trend
analysis, 1f resources permit.

Proofread every element of the data set. DPT RESPONSE:
This recommendation should be implemented, although no
data entry problem has been identified.

Use weighted means to represent State and private
sector salaries. DPT RESPONSE: An average of the
middle range of class deviations may remedy current
problems. Weighting should be tested to ensure that
survey results will be consistent from year to year
and wi1ll not be undesirably influenced by a few large
classes.,

Estimate sampling error and represent salary differ-
ences as a range. DPT RESPONSE: Error rates, which are
related to the weighting recommendation, should be
tested. A very broad range would be of little use from
a_compensation management standpoint. Structure
adjustments should be granted only on the basis of the
range midpoint 1f this approach 1s adopted.

Increase the sample size (number of employers). DPT
RESPONSE: DPT supports this recommendation as being
very helpful in providing meaningful data. DPT agrees
that providing additional summary reports and having
the Governor sign the survey cover letter would be
helpful i1n increasing responses.




(12)

(13)

(14)

(16)

Many employers are not interested 1n the survey and
are not willing to participate simply to help the
Commonwealth determine 1ts salary structure. DPT
recommends consideration be given to compensating
firms for their responses. This 1s consistent with the
concept of participant discounts most consulting firms
allow to participating firms. A good return could be
expected from a modest investment, For example, a
fifty dollar annual payment might ensure continuing
responses from 300 employers at an annual cost of
$15,000. This cost 1s minor considering the amounts of
appropriations which depend on the survey.

Collect frainge benefits using an employee profile that
better matches average State employee characteristics.
DPT RESPONSE: The current profile 18 adequate. It
provides a reagsonable approximation of the average
State employee and allows responding employers a
relatively easy computation of benefit costs. Charac-
teristics which might change under this proposal would
have little effect on survey results.

Use weighted means to represent fringe benefit
estimates, and calculate a range based on estimated
sampling error (longer term). DPT RESPONSE: Thais
recommendation should be evaluated after weightaing the
salary data has been tested and a comprehensive review

of benefits has provided improvements to the benefits
survey process.

Commission comprehensive study of fringe benefits
(longer term). DPT RESPONSE: DPT supports thais
recommendation. DPT should take a lead role in the
review.

Correct and refine projection method. DPT RESPONSE:
DPT will continue to study current projection
procedures and develop a procedure which predicts
market and State employee salary movement as
accurately as possible. Future gsalary survey reports
will include these projections.

DPT should submit an implementation plan by December
1, 1988. DPT RESPONSE: DPT will comply with this
recommendation.




ATTACHMENT 1

LIST OF 1987 NON-~-RESPONDING PRIVATE FIRMS BY LOCATION

RICHMOND AREA

Data Systems Corporation

Circurt City Stores
Richmond Newspapers
Safeway Stores
Figgie, International
Travelers Insurance
Philip Morras
Continental Telephone
Life of Virginia
Robertshaw Controls

Richmond Total

10 Firms

OTHER AREAS

Action Executive Services

General Electraic,; Salem

Wayn-Tex

Meredith-Burda

Capitol Records

Hampton Institute

Newport News Shipbuilding and
Drydock

Ela Lilly

Martin Processing

Sprague Electric

Dan River

Rite Aide

Radford Army Ammunitions

Ingersoll Rand

Walker Manufacturing

Cupp Tool

W. B. Meredaith

Hampton Roads Tractor &
Equipment

Other Areas Total

18 Firms

It should be noted that some of the firms listed have
provided data in surveys for previous years, while others

have never responded



ATTACHMENT 2

GRADUATE-ACCOUNTANT

This is the beginning level of professional accounting. Performs work of
moderate difficulty requiring the application of accounting theory and
principles. Duties include developing and modifying accounting systems and
procedures; analyzing, interpreting, and recording data on financial
transactions; allocating funds; and maintaining complete accounting
records. Requires college degree in accounting or equivalent training and
experience. Does not require a CPA,

TITLE USED BY YOUR FIRM:
NUMBER OF EMPLOYEES WITH THIS TITLE:

NORMAL HIRING. SALARY AVERAGE SALARY MAXIMUM SALARY
for employees paid to employees (excluding longevity pay)
in this job in this job attainable by employees
in this job
$ _per $ per $ per

In terms of complexity of duties/level of responsibility, 1s your class
(circle one):

Considerably Slightly Very Slightly Considerably
Higher Higher Similar Lower Lower

Other Comments:

42
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