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ABSTRACT

<
1 model developed recently uses regression and analytic techniques
to estimate the length of service (LOS) distribution of advancements in
the Navy Enlisted Force by pay grade and rating. The distribution is a
function of the total volume of advancees to a pay grade of the rating
as well as the LOS distribution of the net inventory of the next lower
pay grade of the same rating. The model previously tested for three
ratings only is now extended to all ratings of the Navy Enlisted Force.
The new procedure is then compared and found to be superior to the cur-
rently used method of distributing advancees among LOS cells. This con-

clusion is based on the accuracy of the FY 1976 estimates.
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I. INTRODUCTION

A. Background and Problem Statement

This is the third technical report on the problem of estimating the length
of service (LOS) distribution of advancees in the Enlisted Navy. The research
that was devoted to this topic was part of a series of research projects on
personnel problems of the Enlisted Navy sponsored alternately by the Naval
Personnel Research and Development Center (NPRDC) in San Diego and the Bureau
of Naval Personnel (BUPERS) in Washington, D.C. during the fiscal years (FY)
1975-77.

The problem of estimating the LOS distribution of advancements, which
is the subject of this report, originated in the notion that the shape of
this distribution should be a highly sensitive function of the total '"volume"
of people to be advanced from one pay grade to the next. As was reported
previously (Milch, 1976a and 1976b), the dependence of the LOS distribution
of advancements on the total volume of advancees to a pay grade may be ex-
hibited not from the data but through a model of the advancement system.

In fact, two models--a regression model (Milch, 1976a) and a simplified
analytic model (Milch, 1976b)--were built. Both of these serve the purpose
of estimating the LOS distribution of advancements as a function of the volume
of advancements and the LOS distribution of the net inventory in the next lower
pay grade. Net inventories are defined as inventories at the beginning of the
fiscal year less losses plus nonrecruit gains to the Navy during the fiscal
year. Net inventories in a pay grade serve as a resource population for ad-
vancees to the next higher pay grade.

The models developed in the reports by Milch, 1976a and 1976b were tested
on three ratings (Operations Specialist, Radioman and Personnelman). They
were also compared to the method of estimating the LOS distribution of ad-

vancements currently used by FAST, BUPERS' comprehensive computer model that

1
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attempts to duplicate practically all personnel flows in the Navy Enlisted Force.

Based on these comparisons and on detailed Jdiscussions with the sponsors,
it was decided to choose the analytic model (Milch, 1976b) for its conceptual
and computational advantages and use it to estimate the LOS distribution of ad-
vancements of all ratings. Although based on the three ratings mentioned above
the model's predictive qualities definitely surpassed those of FAST, it was
considered necessary to compare the two estimating procedures for all ratings
before the new method could be incorporated in FAST.

The present report summarizes some of the difficulties that were encountered
when the new procedure was extended to all ratings and provides a rating-by-
rating comparison with the current FAST estimating procedure. For a full under-
standing of the present report, it is necessary to have familiarity with the -

regression and analytic models both explained in Milch, 1976b.
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II. DISCUSSION OF EXTENDING THE MODEL

A. Computational Problems of Extending the Model to All Ratings

In the previous report by Milch, 1976b the moments of the regression model
were approximated by formulas that made their computation less cumbersome. From
these formulas the parameters of the gamma distribution were estimated through
the method of moments. Then the gamma distribution was used to provide an es-~
timate of the LOS distribution of advancements to a pay grade of any given
rating. This way the estimated distribution depended on only fifteen para-
meters. Although these fifteen parameters must originally be computed from
the ninety-three regression coefficients of the regression model, this compu-
tation need be performed only once until new additional data becomes available.
The fifteen parameters (for each pay grade of each rating) would then be stored
in the computer.

From these parameters the model wculd then compute a new estimated LOS
distribution of advancements for every new set of pay grade total (volume) of
advancements and net inventory LOS distribution. When new data of net inven-
tories and advancements become available the regression could be redone, a
new set of fifteen parameterscomputed and stored in the computer. These could
then be used for estimating the LOS distribution of advancements for the next
fiscal year.

The extension of this procedure to all ratings presented some problems,
mostly in cases where only a few years of data were available on which to per-
form the regression. The apparent statistical instability in the resulting re-
gression coefficients caused the approximating formulas for the moments of the
estimated LOS distribution of advancements to become highly inaccurate. This
caused the formula for the sample variance to become negative in some cases
which rendered the method of moments for estimating the gamma parameters infea-

sible.




In mathematical terms the problem is described as follows. The formulas

approximating the first two moments of the regression model were given in Milch

1976b by
2 S, (a) + S, (BI) + S.(Y)V
K, I 16 1 3 1 (1)
5 (@) + 5 (81) + S_(NV
and
- S,(a) + S, (BI) + S (Y)V
K, o 336 2 2 2 2)

5, (a) + 5,(BI) + 5, (NV

where for r = 0,1,2

1 3% = %? i
S (a) = = £ o, s n = i
E D ja1 4 F g

B,

1’ 40 Yy are the regression

with Sr(BI)’ Sr(Y) defined analogously, and «

coefficients in the regression equations:

by mo, kBT EV Y N Y. |

Here Ai and Ii are the number of advancements to a pay grade and the net
inventory in the next lower pay grade, respectively, both in LOS cell i.
Finally, V 1is the total volume of advancements to the pay grade:
31
%1 121 Wt

Then the sample variance is computed from

£ e (K - K
Ky =57 & - K)o (3)

In order to investigate under what circumstances Ké may be negative

formulas (1) and (2) are rewritten as
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8 + dv

K 116 e (4)
and
K, T3%6 S (5)
where
a=sS,(a) + 5,8 b = S ()
c=5.(a)+5 B d =5 (6)
e=5,00) + 5,8 ,  £=5,(
Then ﬁ& < 0 occurs iff
336(e + £V) (a + bV) ~ (16)% (c + dN)? <0
that is iff
P(V)-AV2+BV+C<0 €))
where
A = 21bf = 16d°
B = 21(af + be) - 32cd (8)

C = Zige = 166°

As is evident from (7) the problem becomes one of investigating the
location of a parabola, P(V) = 0, with respect to the V-axis (see e.g. Thomas,
1962, pp. 465-473).

First, the coefficient A decides whether the parabola "opens" on the "top"
or "bottom." Fortunately, A depends on the Yy coefficients only and does

not depend on the inventory distribution.

The case when A > 0 is the more favorable one because then--at least for

———c e
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? V large enough--P(V) > 0 and so Ké

advancements.

is positive for large enough volume of

The case when A < 0 supplied some of the instances where the
problem of a negative variance arose. Even when it did not for current volume
of advancements, the potential was there that at some volume levels, reached
in some future fiscal year, P(V) and so ié also would turn negative. To
forestall such eventuality a "correction' was made in the Yy coefficients.

Namely a new set of Yy coefficients was defined as

]+

Y;_ = [Yi = max (0, Yi) for 1 S i = 31 . 9)

Then Kl and Kz were recomputed with Yl replacing every \f value,

1 < i <31. Then from (8) and (6)

A =21 s0 (") sz(y') - 16 si(y‘)

1 1 ‘ i u o, (31 )2)
- ==k Y z ke Z iy! >0 (10)
z 16 IR g y -

using the Cauchy-Schwarz inequality (see e.g. Thomas, 1962, p. 152) with
= 1A

With the case A < 0 eliminated by design, the possibility of A = 0 still

. - /7I and b

remained. From (10) it is evident that A = 0 could occur only when Yi =

same value for all {1 =1, ..., 31. For all practical purposes this could oc-

cur only if all original Yy < 0 thus making yi =0 forall &= 1, ..oy 31
Although this did not now occur in any of the pay grades of any of the
ratings, its future possible occurrence is not ignored.
{ With A > 0 assured the remaining question is whether or not the parabola
crosses the V-axis and if so whether on the positive or negative side. Since

the parabola may be written as

L, . a AR
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2
B.,2 B
A(V + 74 * P(V) - (C - ZA

its vertex is at the coordinate point (h,k) where

2
B B~ - 4AC
h e 7 and k - ZA

and it crosses the V-axis at the points

-B - v/B%-4Ac

1 2A

and

-B + vB2-4Ac

provided A= B2 - 4AC > 0

The case when A < 0 causes no alarm, since then P(V) > 0 and so

-

K! > 0 for all values of V.

2
If A >0 and Vg 3 0 again problems cannot arise since P(V) > 0 and
so K) >0 for all positive values of V.

2

If, however, A >0 and V, > 0 the problem of K) < 0 will occur when-

2

Indeed, the computations

2
ever the volume V happens to be lower than VZ.
showed that after the '"y-correction" was made all problems arose in such cases.
This problem was solved by the following procedure used whenever Ké <0

occurred:

(1) Let V = smallest integer that is > V (12)

2
1° K2 and Ké using formulas (1), (2) and

(3) except that V replacing V.

(11) Recompute K

Although this procedure is quite arbitrary, it does eliminate the problem
of negative variance, it apparently is needed mostly in cases where the small

amount of data available created a statistical instability and finally it

i
il
i:
|
f
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worked quite well in most instances.

At any rate, it usually occurred when the
volume was quite low and so the case was quite unimportant, yet a procedure

was necessary to assure that the computer will not "hang up."

Note that the case when A = 0, i.e. the parabola becomes a straight line,

is covered in the above case. Then

i
_lin -B + Auac |

c
V2 = a0 A % 11"

and the rest follcws as before.

The estimation procedure may be summarized in the following points: |

(1) Perform regression analysis as described in Milch 1976b to obtain
regression coefficients Ql’ Bl, Yy for 4 = 1 20 oy 3.

(1i) Compute the fifteen parameters Sr(u), Sr(B), Sr(Bz), Sr(Y) and o for 5

r=0,1,2; then compute Sr(BI) for r = 0,1,2 as described in Milch, 1976b.

(iii) Compute A from formulas (8) and (6). If A <0 redefine T

i T L i

1 <1 < 31, according to formula (9).

~ -

(iv) Compute Kl’ Kz and ﬁé from formulas (1), (2) and (3). If

PN

Ké <0 compute A, B, C from formulas (8) and define V from

A
formulas (12) and (11) when A > 0 or formulas (12) and (11 )

when A = 0. Then recompute Kl’ K2 and Ka using V 1in place V
in formulas (1), (2) and (3).

(v) Estimate the gamma parameters via the method of moments, i.e.

R i
g === and A w=m i,
%2 3

(vi) Compute the discretized gamma distribution:

Oy e (81 e-ii
L R e el S L OF - - BE
31 7 %
) 3871 M
ko
8




(vii) If g > 50 use the discretized normal distribution instead of the

above:
-Li-_uz
" o 2 2\ &
f(i; g, A) = for 1 <1 <31
-lmz
31 2 &
Y e
J=1
where ; - Kl and ; = /Qg

The last step was used to avoid some computational difficulties with the

gamma distribution when g > 50.

B. Some Data Problems

Some difficulties with the data was described previously in reports Milch,
1976a and 1976b. All data used here were supplied by NPRDC. The regression
analysis was performed with the data for t’.e 1966~76 period or whatever portion
of it was available for a specific pay grade and rating.

The net inventory data was computed by NPRDC from beginning inventory and
non-recruit gains and losses. This data bears the label of matrix ID997.
Advancement data was available both "into" a pay grade and "out of" a pay
grade. Generally advancements "into" a pay grade were used here. [his data
bears the label of matrix ID80O.

There were some exceptions to this in cases where so-called general ratings
and service ratings interrelate at a certain pay grade level.

In Appendix A a list of all ratings and their codes is given. The list

also indicates the range of pay grades (PG) for each rating. A distinction

between general (GEN) and service (SER) ratings is also shown in the list.




This is essential because of the way service ratings are related to certain
general ratings. Basically two types of relationships exist:
(i) '"branching off" relationship where a service rating branches off from
a general rating at some pay grade, e.g. the rating Legalman (LN, rate
code 1750) branches off the rating Yeoman (YN, rate code 1700) at pay
grade E5;
(ii) '"merging' relationship where two or three service ratings merge into

a general rating at some pay grade, e.g. ratings Missiles Gunners Mate

(GMM, rate code 0601) and Guns Gunners Mate (GMG, rate code 0604) merge

into rating Gunners Mate (GM, rate code 0600) at pay grade ES8.

These service ratings and their relationships to their general rating are
shown graphically in Appendix B.

For both types of service ratings some explanation is necessary regarding
the use of the data and the estimation procedure. In the case of a service
rating "branching off" at a certain pay grade, e.g. rating 1750 branching off
rating 1700 at pay grade E5, the regression analysis for the service rating
in pay grade E5 used the net inventory of pay grade E4 of the general rating.
Similarly when estimating advancements to pay grade E5 of rating 1750 (service
rating) via the estimation procedure described in Section A the appropriate
inventories are those in pay grade E4 of rating 1700 (general rating).

Another exception arises when estimating advaﬁcements from the highest
existing pay grade of services ratings that merge into a general rating. Here
the advancement data used in the regression analysis was advancements "out of"
a pay grade. This data is labeled as matrix ID810. In these cases there were
two or three sets of estimated advancements to the lowest existing pay grade of
the general rating, namely one from the highest existing pay grade of each of
the relevant services ratings. To distinguish among these sets oi estimated

advancements, they are listed among the service ratings even though they are

10
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advancements to a pay grade that exists for the corresponding general rating
] only. To draw attention to this fact the rate codes bear a negative sign in

front of the code number. Thus advancements from pay grade E7 of service ratings

e

0601 and 0604 to pay grade E8 of general rating 0600 are shown as advancements
to pay grade E8 of ratings "-0601" and "-0604." This is evident in Appendix
C where the errors defined in the next section are shown for all pay grades

of all ratings.

11




ITII. COMPARISON OF THE MODEL TO THE CURRENTLY USED FAST METHOD

FAST, the computer model used by BUPERS to make personnel predictions for
the Navy Enlisted Force (see Boller, 1974 and Silverman, 1977) has incorporated
in it a procedure to predict advancements by LOS. The procedure first computes
historical rates of advancements details of which are described in a working
paper by Leland (1976) of the Naval Personnel Research and Development Center.

If these rates are denoted by H 1 <1i < 31, the advancement LOS distribu-

i!
tion used by FAST is given by
0.9Hi + 0.11i
= =
Fi 31 for 1 2 LR R
0.9H, + 0.1I
jgl (0.9H, 5

i.e. advancements are estimated as a mixture of the historical rates of ad-
vancements and the current resource population (net inventories).

To compare the FAST estimation with the estimates produced by this study,
three measures of error were devised. These errors were defined in Milch 1976b
and are reproduced here for ease of reference.

(1) The difference between the actual and the estimated mean LOS of

advancements:

(1i) The difference between the standard errors of the actual and the

estimated LOS distributions of advancements:

- /k' - '
b, =Ry - G
Here Ké is the sample variance of the actual LOS distribution of

advancements and Ki is the sum of squares of the difference between

12
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the estimated number of advancements and the actual mean LOS of advance-
ments. For example, for the estimated LOS distribution of advancements

provided by the model in the previous section

v
K - K2 F e (K.<2K. K +K2
Bl < 121 i R Tl = iR Ve e L

Note that this quantity differs from Ki as defined by Formula (3).
For the FAST model Ki is computed analogously.
i (iii) The Kolmogorov-Smirnov (K-S) Statistic: The largest absolute difference

between the actual and estimated cumulative sample distribution func-

f ﬁ tions:
| o 3
& 3 8y = max F, - F

3 1<t1<mn gm I gm I

where F, 1is the actual relative frequency of advancees in LOS cell

3

§ and F, 1is its estimate. In particular,

b

£(j; 8, A\) for the advancement model

Fj for the FAST methodology

The meaning of error A1 is quite clear and an accurate estimation pro-

cedure should have a Al close to zero. As a rule of thumb, a mean LOS which
is off by no more than half a year, i.e. |A1| < .5, may be considered a quite
accurate estimate of the actual mean LOS of advancements. Perhaps for the upper
pay grades E7, E8 and E9 a somewhat bigger A1 error is also acceptable.

The meaning of error Az is less obvious. The original thought behind it
was to introduce an error that would compare the estimated and actual standard
deviations of the LOS distribution of advancements. The actual standard devia-

tion, of course, is a measure of the dispersion, about the actual mean LOS,

13




of the actual LOS distribution of advancements. The estimated standard deviation
measures the analogous quantity for the estimated LOS distribution of advance-
ments. It seems more appropriate, however, to compare the actual dispersion
(i.e. standard deviation) to the estimated dispersion, about the actual mean

LOS, of the estimated LOS distribution of advancements. This is precisely what
the error A2 accomplishes.

Finally, to create a gauge that measures the accuracy of the entire distri-
bution itself, the error A3 was devised. As is clear from its definition
A3 compares the actual and estimated cumulative distribution functions and is
.determined by their greatest absolute difference. Contrary to A1 and Az,
the error A3 is always nonnegative.

Of these three errors A1 and A3 seemed to be the most useful. Error
A2 is somewhat difficult to interpret and sometimes took on values that con-
tradicted both Al and A3. Indeed, it seems that a method of estimation
that is accurate in terms of its mean (A1 error) and in terms of the overall
distribution (A3 error) may be judged to be a satisfactory estimation procedure.

The procedure used here to compare the two estimation methods was to esti-
mate the FY 1976 advancements for each pay grade of each rating using both the
FAST and the advancement model. Since actual FY 1976 advancement data was
available the errors Al' AZ' and A3 could be computed and compared for the
two models.

In Appendix C the errors Al' Az, and A3 are listed for every pay grade
of every rating for both the FAST and the advancement models. These lists pro-
vide a rating by rating comparison, for each pay grade, of the two estimation pro-
cedures. One may compare them, for example, in terms of rating 000 which is the

code for ALLNAVY, i.e. advancements in the entire Enlisted Force. The list of

errors are shown in Table 1 for easy comparison.

14
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ALLNAVY Errors

PG Model Error Al Error A2 Error A3
E4 FAST 0.737 0.107? 0.295
ADV. 0.349 0.232 0.143
ES FAST 0.719 0.009 0.180
ADV. 0.758 0.177 0.260
E6 FAST 1.317 -0.123 0.189
ADV. -0.032 -0.134 0.050
57 FAST 1.319 -0.911 0.151
ADV. 0.290 -0.217 ~-.075
E8 FAST -0.249 -0.691 0.057
ADV. 0.557 0.512 0.116
E9 FAST -0.538 -0.924 0.089
ADV. 0.437 -0.261 0.110
TABLE 1

15




From Table 1 the advancement model is seen to be superior, although not
uniformly so. In terms of error A1 the advancement model is occasionaliy,
as in case of E6 and E7, vastly superior to FAST. When FAST is better than

the advancement model, as in case of E5 in terms of all three measures, the

difference is not very significant.

Since a rating-by-rating comparison from Appendix C is awkward between
the two estimation procedures, histograms were prepared for each pay grade
that show the relative frequencies of errors of each type among all the
ratings. These histograms are displayed side by side for the two estimation
procedures in Appendices D, E, and F for errors Al’ AZ’ and A3’ respective-
ly. The horizontal scales were fixed for each pay grade to be the same for
the FAST and the advancement models to facilitate the comparison. Each
histogram carries under it a wealth of statistical information related to
it. Among all these statistical measures appears the median which in this
case is a value such that exactly half the ratings have errors exceeding it.

These medians were selected as the best single statistical measure by which

| to compare the two methods. Table 2 provides a summary of these median

errors for both methods for each pay grade E4 through E9. In addition to
these six pay grades, the table includes the median errors of all payv grades

which were taken from histograms also included in Appendices D, E, and F.

Both the histograms themselves and their brief summary in Table 2 reveal
that the advancement model does almost uniformly better than the FAST model.
Notable exception is pay grade E5 where FAST has somewhat smaller A1 and A3

errors. It is quite conspicuous from Table 2, however, that in pay grades

E6, E7, and E9 FAST grossly underestimates the mean LOS whereas the advancement

model makes only small errors overestimating the mean. ;

A disadvantage in comparing the two methods by the histograms in Appendices
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Median Errors Among All Ratings

PG Model Error Al Error A2 Error A
E4 FAST 0.6139 -0.1074 3477
ADV. 0.3117 0.0671 .1885
ES FAST 0.4017 -0.3472 .1595
ADV. 0.4416 -0.0838 .2458
E6 FAST 1.074% -0.5788 .2549
ADV. -0.1318 -0.2534 1614
E7 FAST 1.0838 -1.0086 .2138
ADV. 0.1722 -0.524 .1467
E8 FAST ~0.3887 -1.3209 .2528
ADV. 0.0136 -0.9930 .2824
E9 FAST 1.2677 -5.4752 L3473
ADV. -0.0516 -2,0066 .3709
ALL FAST 0.6147 -0.6714 .2510
ADV. 0.2384% ~0.1969 .2100
TABLE 2
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D, E, and F is that all ratings, small or large, are treated equally. In actu-
ality accurate predictions in ratings with only few advancees matter little in
comparison to ratings where several hundred (or thousand) advancements are made
each year. For that reason, pay grades with low volume were first eliminated
and then new histograms produced of the remaining errors. What constitutes
"low volume" was arbitrarily decided for each pay grade separately. Thus for
pay grades E4 through E9 the ratings for which the total number (volume) of
advancements made in FY 1976 were below the numbers 3, 10, 20, 32, 40, and 50,
respectively, were omitted from the next set of histograms shown in Appendices
G, H, and I. A summary of the median errors among these "high volume" ratings
is provided in Table 3.

The results in these histograms and in Table 3 are not significantly dif-
ferent from those presented above for all ratings. FAST shows some improve-
ment, especially in pay grade E9 where ratings of only one or two advancees.
have been eliminated. The advancement model stays at the same level of accuracy
or improves somewhat.

Finally, it may be pointed out that there are some cases where both FAST
and the advancement model produce extremely poor estimates. Most of these
cases occur in pay grades with very low volume where the data lacks statistical
stability. Because of the low volume these cases are considered unimportant.
There are some few instances, however, where the estimates perform poorly even
though there is sufficient data to have established statistical stability.

The most notable example is pay grade E4 of rating Mess Management Specialist
(MS, rate code 2200). Although the volume of advancements was almost 3000

in FY 1976, FAST and the new model both underestimated the mean LOS of advance-
ments by unacceptable amounts (2.5 and 1.6 years, respectively). The only pos-
sible explanation for this is that BUPERS made radical changes in its advancement
policy for thic rating in FY 1976 which rendered the statistical data of the

past ten years meaningless.
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Median Errors

Among High Volume Ratings Only

PG Model Error Al Error A2 Error A3
E4 FAST 0.6201 -0.0885 .3486
ADV. 0.3121 0.0747 .1854
ES FAST 0.4084 -0.3331 .1625
ADV. 0.4416 -0.0838 .2452 '
E6 FAST 1.1032 -0.5219 .2396
ADV. -0.1318 -0.2176 1427
5 FAST 1.0664 -0.9393 .2086
ADV. 0.1546 -0.0644 .1298 (}
E8 FAST -0.2780 -0.9537 .1632
ADV. 0.0691 -0.3710 .1979
E9 FAST 0.3253 -3.4883 .2218
ADV. -0.2604 -1.4960 w2712
ALL FAST 0.6139 -0.4915 .2329
ADV. -0.2604 -0.1156 .1889
&
(
' TABLE 3
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IV. CONCLUSIONS AND RECOMMENDATIONS

A rating-by-rating comparison of the estimation method of FAST, currently
used by BUPERS, and the newly constructed method of estimating advancements
described previously (Milch, 1976b) clearly shows the overall superiority of
the latter. Exceptions to this rule do exist, depending also on which measure
of comparison is used, most notably in pay grade E5. However, FAST practically
nowhere appears to be overwhelmingly superior to the advancement model. The
opposite of this occurs in many cases; namely, in pay grades E6, E7, and E9
the advancement model outperforms FAST by a huge degree when measured by the
accuracy of the mean LOS estimate.

It is recommended therefore that BUPERS modify the FAST model by incorpo-
rating in it the newly constructed method of estimating advancements. Efforts
are currently under way to produce programs that will facilitate such a con-
version of FAST.

This recommendation is made in full recognition of the fact that the ac-
curacy may deteriorate in future years. As indicated in Section III, in some
ratings the estimates proved to be highly inaccurate probably due to abrupt
changes in advancement policies. Obviously such changes may occur in the fu-
ture again. Although in such cases the recommended estimation procedure may
break down there is no reason to think that it would do so more often or to

a larger extent than the currently used FAST method.
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APPENDIX A (Continued)
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7500 1.C Lebdl1 -1.222 0.256
7501 Ueb 9990007 T T986,CI0 T $59.000
——em U3 ey e 35 6 GO 9664300 -~ —939,000 — ——— ——
1502 Vel 9%65.GGC ~ 999.000 $99.000
-750u2 O YUy eulu 565.(CC SS56.000
T 7 T R 0 TTY9S.LC T 986.CC0 T T939.000 e T

SRS, T R

e G DG

CTI T, T S Y7 . 7 ¥ O ——————

7600 4.C =C.51¢ =3.40¢ 0.442
sU0U 45.C =CedD% =04357 0.106
EEDIY 7.0 C.lib  =).541 J.152 o
g "l oo - -
" NOTE: An "error" of 999.000 means that this pay grade does not
exist in that rating.
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PAYGRADE E9
heole Clivt Vol.utL b 2 |} FRR ¢ 2 FRR # 3
o, g TRGAaY . wDeBaw . U89k .. . D.088
———— Y e G G 325 Qe CTI— - - - U198
150 batd Le2le  =3.488 0.195 :
200 el -U.262 -3,€16 C.187
— . 250 SRR R RGP, T T R L s T
309 6@ L Yot 9,272
350 LG -C.tCe -5, 168 0.631
401 6l 2e3T1 -2.022 0.365
40% 0C G65.0C0* 966 ,CCO $39.000
—_—— 450~ 246 Gy 23y - =B B2 —— 8499
500 2.V -CalS4  =3.485 0,267
00V 4.0 -Ge25% -GC.£5? 0. L4%
Tedl 0.C T955.0C0 1 Tys9.ccC 599,600
e =50l Db - 665000 - 3553 IDD - $554D00~- -
602 2.0 I.3bE -7.15¢ C.5LL
€04 Uetl G9%e4CLU 969 ,00N0 999,000
~50% N AT TEGCUGE T 969,009 §$5.,000
— B0l G . CaGht 0 GH0 0 13—
sul ) 55% o000 368,00 959,009
=801l V.0 YT INVIVIY) 566,CCC 566,000
502 T+ 6 YYG 000 135§, 6CC 959.000
- =su2 ST, O IR T L S -
503 Gt 55540CC 566, CCC 555,000
-503 gt 959 ¢UUL 999,400 $99,000
310 0.0 T s5s.ud0 T5ee TS0 565,.00)
930 2.G 5¢563 by 602 04533
1139 214U ~C o655 -4,555 0,472
1901 J.0 945,900 $S6.C00 $$6. 0600
20T 050 - S%5s0G0 556,500 $4T,000 ; 3
1302 Jigd VYT TSy WSS | .- S8 %o T, IS XY~V T K N
-1002 et $66.0CC 366.CCC $55.000
1010 Vel 5e4Ye -2,405 0.734
1100 0 72554 “=TLIT0 0741
SRS (- [ 1> TSRS, (1 JSSSSRECs, S5 (o1 USE N, I, S % 7 (SRR, B . - | A
1400 9 el Ued93  =1e153 0,099
1500 16.0 G041 ~2.1¢€5 O0.l42
eIl -7 TSIy T UTTTRELTEST T T 0.89% o
Lo22 PSSR SIS SIS . ) SR 1 T R
o33 4.C ,:-.nc ~6.€22 618
: : ol
Cc-16

U ————

;
i
i




& Al .
' i L4

S s R SRR I

e G i g S i s B RS T

le4s &40 denldy 104212 24595
5 L6535 g ST UL20a -R,208 . €607
—- Loab——— et m— - le b =€ 93— Y )
piva Loey e s I -oa581 06237
Livo 2.0 Za243 -9.C77 Cettlts
e T T et AR L A T e A T
1 —— e U = e e e 26Y T ) T T
2000 a.¢ -lened -2.1" C.213
2100 Le0 - ela -Te6€x J.816
T R T e R B it b R e e . o
2P —— 2k —Zik20—— =t 1360 0423 ——— -
2454 LJe) Jedbd =-2,669 Jel193
2600 3.0 3,228 -ga121 Ge246
210 et la.4903  =23.,232 0.691 5
519 — bt b f d— =L} §16— <753
220U 1o 1.350 -12.2¢€1 0.558
3 300 4.C Celd98 -4.2G5 0.344
3700 BTG - Gl T 0.505 0. LLO
3400 - Go G =Gk 33— -—=3, £1F———— Q¢ FFF = —
3590 ¥ 24145 -54475 0e347
+JLU 21 .U CeH09 -1l.778 C. 064
T ST T e e Y e T [l T 1 e S

4500 ekel CeaCl =2el9= Celtrs
| YY) GeG 6%%5 e 00U 5954200 999,000
TG0 1.0 5.5 T =12.145 0. 755

T WIS W S

RSNSOI V| 11 SR SN -SRI <7 OG- - 1. WS .+ [ 3,7,

5300 P 151y -15.85¢ 24713

5410 1.0 ZeE1% =§.,27¢ C.504

5500 1.C T.085  — =10.75¢ C. (55

Su0- 5ed NI SE T VIS, 5. - WES— 1. ¥

) 5700 2ot 4ebh4 =11.641 C.5%8
5800 GeC $93 4005 596 .0C0 999,300

beul I5.0 o =T.ulc TTRALTSE Je213

ST T3

LI SRS 5 1 S

— ol O

6105 Vel

-

SRSy W ONSSS -= ~ 1908 . o7 —

6510 4ol Leull -5.C50 0.222
04JV 2.0 . 2euU3 -8.1217 C.593
w500 el S o By B =6.425 0.255
8350 Sed L T T TR %, IF=S. b b 4 Je263
¢600 3w ded€EL -5.CC7 Ge217
YD Jel =Cet9Y =1457¢ 0.197
CT0% Se0 TGS .un) T G55,C0Y EEENHD N =

§66.5C0
99¢.C00

$99,000 —

PEERT D] 999.000

C-17
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966.CCC

(f

|

. i

. - i
. |

£ ]

-oTub Vel ARSIV €GG,.0N0 {
; 606 CaC  uSw.dul | 999,0€0 9994009 PR il
----- —6 Uy U 2 U)o RS OE O §§G 4 09)) —— il

6800 faC gedzs- -2, tE8 C.172
£500 ET.L ~2.%50 -0.442 0.422

o0l Ul | HuG.000 | 49,000 | wes.e08 . .

0901 Qe 55 UEO  — 9G9, COC—— §99, POY —— —— ———

6502 )ed 9554000 69,600 $99,000

-6502 0.0 55%.00U 566.0C0 $5¢, 000

6503 T Re6 . GBhe0C0 | 594,000 wes.e80

5593 S G995 00— — 9GF I GG )} - —

7000 L.C 1.4€5 S 124 c.583 i
7100 Lo Colad -7.327 C.574

7200 1.0 1.244 -5.234 J. 534 e
7590 2ot 46262 -6 84b——— — 0561

7400 3 4 1.442 -4.441 04209

7500 3.0 J.541 -2.,222 C.236 5
7501 T 0.6 999.000  9€9.0C0  999.000 |
- 2501 L Fet lgsh g ines gan 568 08 . |
7502 Gt 55%.0GC 766.CCC 569.000 ‘
- 1502 Bl S99 .000 359.000 $59.000 i
7595 0.C T555.00d | §96.CCC 535.07) |
1593 Bt S G 360 B 59000 S |

160 Led 2.515 ~9,523 94499 1
300 Lt oS “Le537 -2.14C C.167

5300 e 1.%12 =10.32¢ 0.509

*
NOTE: An "error" of 999.000 means that this pay grade does not
exist in that rating.
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2. Advancement Model Errors

PAYGRADE E4

— - RATE.CODE_____VOLUME ___FRR 4 1  ERR 4 2  ERR ¥ 3

0 5434540 D349 0.222 0.143

R A 2060.C 0.357 -0.C65 0.164
£UU (dlel Ued0Y UeU3% U1l

i B L) i 3800 0335 Q.c210 0. 124
300  1269.C 0.2417 0.385 0.088

R 350 31040 -Ce202 0.067 0.197
*UL 900U U UeVUl{d Ue ¢ | Uell3

Sachicis —404 3460.C =-Ca027 0,221 0.184
450 227.0 2.377 0.251 0.142

L S T “19.C C.3t5 0.210 0.151
S—————_00 0%C $SS.GUTH 999.0T0 G99 .U0U
SESICIRnn - o) [APARRIEY Il o L 55 0| 0.218 Co4E2 _0.191
-601 0.C §55.0CC 966.€00 999.000

RS I T 0.688 0.265 0.281
OVUSH Oil eV Ve COT Ce 20T Ue €3V

" k0§ .00 $99.000Q 499.000 999.000
800 0.0 959,000 965.000 $99.000

B T LT CeCT4 C.4lC 0.110
~30t et 959000 95950CC 999°CO0

. 8J2 4300

-Vall5

Q.C28

0091

-802 g.C

$6%.000

999.CCC

$99.000

803 200.0

-\)0079

0.128

0.100

e Uy oSt
—— QLO 4000 C

793 eUULY

=Cllg

77 e UL

=0.0179

99« VUV

Qal13

900 71.0

Q.463

0.052

0.202

1000 V.0

$6S.CCC

996.C00

§65.000

B 3°1" F S 42T
~..=1001 —

te2ee

993800

UVeVUTT

$9%.€CCC

02T
99%9.000

1002 885.0

-C.CE8

C.288

0.167

T a1002 0.0

1100 58.C

965 «00V

Ced02

§59.000 L
U L U W T U g L ¥ e T S TS

=0.120

99¢.009

0,204

1200 42.0

0e448

=-J.1C7

0.301

ANl aBadet
——— el —— P et t4e

1622 14640 _

1633 151.C

Ce2l2

Cc.221

SO0

0.089

0,222

.
VENCU

‘Q,)?t

70Ty
Ce250

=€« 300

-0.18C

0.274

1644 304.C
1655 173.0

1666 1T RN 0 PR L T R . | G-

Jelbs
0.365

C-19

0.027

0.24S8

0.158
C.166




1700 1341.0 C.574 0.017 0.244
~17s0 0.0 $§6.0CC 999.00C 999.000
1800 I025%0U Te2C0 =U.T1IE U.2¢1
- 1400_ daC S56.000 SSS.CCC $98.000
1900 420.C C.312 -0.258 0.275
2000 1548.C 0.328 0.002 0.180
150 0.0 955 .0UC LAA TR T$99. 000
2100 ~_329.C ~Call0 =0.CS4 0.213
2200 2911.0 1.605 -0.252 0.275
2300 136.C Ce238 -0.C75S 0. 244
2990 I0%I-C U187 U.TEBU U.U80
2600 164.0 Cabal 0.2£S 0.202
2100 275.C Cet37 Q. 243 0.244%
3100 114.9 CeS50V -0.072 0.238
26UV U .U SVeDIiaQ Ue 48C Ue D%DO
3300 €3.0 ~Ca268 1.102 Qa460
3600 Jo.C 965 .090 99S.000 §55.000
T e RO 3151.C C.317cC 0.163 0.146
3800 15295 ¢C —C320% Ve esl 0.093
SETIRRERGTIEN | [0 [ 592.0 Ua251 _(a173 _C.134
4000 2194.C C.CSS 0.C54 0.056
4100 1662.0 Ce252 0.C83 0.126
4200~ ToO3o30 “USe0S o 1EY O I%%
4300 2037.C Qe302 Q.222 0,117
4600 15.0 ~Jd.116 =-Q.32¢€3 0.083
4700 46.C Ce516 -0.123 0.250
—5990 —35C vy 000 9995C00 999000
5100 13.C ~ Ce227 0.,C2¢ _0.190
5300 145.C 0. 661 0.C07 0.275
5410 204.0 0700 0.065 0.294
5500 2UdsT V20T -0ty 0. 28%

__ 5600 3980 Ced42 =0.060 0,289
5700 116.C 0.538 0.213 J. 305
5800 196.C Ce56E 0.338 0.282
000 e 9995CCC 9995000 999°000

6200 16V2,0 0251 Ca225 0123
6300 1152.C Ce2¢3 C.30¢ 0.108
6510 310.0 0,024 0.5¢5 0.121
R __878.C Qe4l2 0.C53 Q.171
6520 327.9 -Je155 0.CS7 0.123
6600 4u9.C 0.383 0.2¢68 0.208
6700 Q.C 999.000 999.000 999.000
6704 _ .. . _344.0 a2 Q.LCEE 0.190

c-20
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~-6704 0.C $65.0CC 999.CCO 999;000

6105 309.0 0.140 -0.197 0.189

<6105 UeC  995.000 Y55 CuT $95.000

— 8104 658.0 C. 228 =0.268 0,118
-6706 0.0 $6%.000 999.009 99S$.000

6800 1171.C Ce.436 Q. 148 0.221

5500 T.C 955 <CCU 955,000 — 999,000

PRIEBRE O [ ) 3 1131.0 Q.4lé 0,152 0.160
-£901 0.C §6%.0CC 966.CCC 999.000

6502 1003.0 0.443 0.116 0.166

=6902 UeU 9922.UVL Y99« LUU 995 UUD

£903__ 371540 0a3l4 0.227 0.224

-6903 0.0 955 .000 9%6.CCC 696.000
e T 220.6 0.431 0.C65 0.242
TTIO0 C8GeC Ue30% U.UB3 U.2860

e 1200 i41.C.. 0.562 C.2%1 0.201
7300 586.C C.070 -0.CE4 0.149

T e 507.0 0.511 -0.C89 0.262
—T1500 UeT $9SC0U $$5.C00 $55. 000

IO SRR () (S _S51eC Ca422 -0.,143 0,259
-7501 0.0 $55.000 966,300 995,000

= 7502 b6 C C.213 C.C60 0.140
=752 00 9SS CO0 969000 G995S00
SRS | 1160 0.042 =C.151 04145
-7503 0.0 95%.0CC 965.0C0 999.000

7600 208.0 -JeVU53 -0.C26 0.18¢

7500 0<0 2 A2y eAnu B AR TE""A" ~$59. 000

8000 2628 eC Ce4d0 -0.Clé& 0,187

8300 22.5.C O.167 -0.576 0.297

-
NOTE: An "error" of 999.000 means that

this pay grade does not

exist in that rating.
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R ———— e

PAYGRADE E5

RATE COut . MOLUME  FRR & 1 FRR 4 2  ERR & 3

0 32505.0 C.758 0.177 0.260
= 100 195.C Ce316 -C.309 0.201
200 $76.0 ~JeBI1 1 ~=U.4Cb U883
NS 1T 250 L 194.0 0,248 =0.1%6 0.261
300 804.C C.602 -0.454 0.357
350 165.0 0.332% 0.48C 0.091
—301 3735 C Ce350 =0eCl2 U172

404 —282.C 0060 0,040 0,026
450 134.C G.355 0.18¢ 0.152
R —— 307.C C.588 0.20C 0.315
500" o0 9595000 595,000 $$9.000
£ __601 GhaC . _1alul -0.C18 0329
-601 0.0 $55.000 999.00C 999.000
RS T S Ty 0.913 -0.157 0.233
—o0% ¥T3C T+1eS =C. 0861 0220
—ree =606 JeQ 9538 20400 999.Q0Q0 999.00Q00
800 9.0 $95.000 955.CCC $66.000
. 801 383.C C.4€l 0.C10 0.196
-89t —O050 999590 9465200 $SeI0YY
. 365.C -0.103 -0,245 0,098
-602 0.0 $95.000 9$9.0C0 $99.000
R R T 10u.C -0.032 0.522 0.261
-y €€ S5 0CO 999 CCO— 499000

810 L7249 -04023 04270 0,176
900 48.0 0.6172 -C. 460 C.289%
— 1000 0.C $55.0C0 999.000 $99.000
100t Cra ) A -1l 2 e oNs " Fp a2

i -1001 Q.6 $55.8CC 995,000 $95,000
1002 825.¢ C.733 -0.291 0.259
R T 71 V.0 ¥95.000 366.C00 -+ 66,000
1010— Tt -ttt \"I R TS oY

g 1100 5849 1289 =0.424 04369
1200 38.0 0.638 -C.2173 0.380
i 1500 92U.C 0.602 0.046 0.231
_‘—"—"ﬁbl 3 O . - - - -’
i 1022 R ) - RSN - . | N ) 1 04140
1633 210.C =G.008 0.C4l 0.067
= lo44 156.C C.451 0.2125 C.l71
1655 64.C GeCa 0.22C 0.150
Loot 4 P Yeuds Nele? del€n

Cc-22
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ke R e T 0.Ce0 0.270
- 1750 43.0 0. 049 -0.582 0.202
1800 3%7.0 TUeU93 =Ue 209 U.2%6

1400 0.C 995,000 999.C00 999,000

1300 148.0 ~GC.2138 0.028 0.196

2000 929.0 0.375 -C.220 0.273

49V U U 99%.ULU J99e ULUU 999. 000U
200 . 174.40 _-0-1A7 J.224 d.152
2200 . 1708.0 2.955 -1.237 0.404

2300 108.C 0.639 -0.C59 0.292

2590 765.C Ued9 17 =Ue 761 O. I51

2600 53.C g.124 -0.234 0.149

2700 564C Ce284 -0.451 0.266

3100 56.0 0.755 -0.235 0. 302

T 2&UU &ele L decdl UeLH0 Ueld0O0
; 3300 21.0 Ga200 1,199 0,446
3600 0.0 955.000 995.C00 $55.000

o 3700 3171.0 C.286 -0.222 0.189
3300 555.C V9950 =0. 173 U. 330

e o 9GO0 318.C Ca.E29 -0.C79 0.307
4000 106740 0.613 -0.440 0.363

oe 4100 1366.0 0.216 -C.15¢ 0.164
%200 T55%¢C —UsT S0 =0. 199 V248

4300 1171.90 0.734 -0,27¢ 04362

4600 15.C C.587 -0.C01 0.210
el L 32.C 0.123 -0.578 0.266
S — G S A cacac 99960 999099

5100 15.C ~C. 368 -0.228 0,197

5300 61.0 0.554% -2.060 0.213

5410 41.0 ~C.4S1 1.CCS 0.263

55u0- Tus€ \TT-a-3 95099 e 2T

e 5600 215.0 3.546 -0.1%1 0.234
5700 ™ 1.18$ 0.529 C.242

5800 130.0 C.831 0.093 0.209

6000 Ost X R AL A"AY 9SSt 99, 000

o e2a0 142.C 1.352 0,115 0.222
630V 525.C J.186 Ce321 0.053
6310 259.0 0.356 0.1€2 0.095
406 ————— IO+ 19¢
. S80C 56249 Ja432 0.C08 0.267
652u 151.C 1177 0.311 0. 322

€690 299.C Jeb59 -0.136 0.287

670u VeC 995000 95%.C00 $96.000

6104 1osab  Cata2S =0, 476 0,382

C-23




=-cTVe Jel F72eJUu 7-7e))0) v19e0JI0)
: 6705 168.0 C.428 CoCE2 c.226
—=57095 U.U $55.000 999.900  $99.000
6706 181.0 d.261 =J. 466 0.187
-6706 0.C $56S.0CC 969.000 995.000
6800 888.C Ce452 -0.089 0.287
6900 0-0 955 .000 $599.CCC Y9%. 000
6901 ~116.C Cai4S -0.4612 0.271
-6501 : 0.0 $95 002 §65.000 999,000
6902 6l14.0 U.558 -C.1¢3 0.290
~=E902 CeC 955.000 799.CCU ~999.000
6$03 225.0 DaaZ? =0.452 : 0.278
-6903 0.C 956.000 96S.CCO $99.000
7000 169.C 0.180 -0.177 0.256
T100 152 1) 0362 TR L1 Ue 301

— 7200  105.C Q.69 0,741 0,463

7300 211.0 Ge262 0.Cl4 0.177
7400 124.0 -C.utd ~0.48C 0.145
7500 —0%¢ NA R TRl 9995000 999.000
1501 53.0 Oedla =-0.260 0,275
-7501 0.C $55.0CC 9%9.CCO $6S.000
7502 454C Ce343 -0.159 0.294%
—=T7502- osv —9995vvY XA A TR $S5. 000
7503 55.C 0.2117 -C.508 02169
-7503 0.0 959000 $65.000 999,000
7600 45.C C.€74 2.1117 0.400
7606 U=t 999600 9995000 9997000
8009 L3690 VeT43 Q.034 0,245
8300 99.C -Ce4C? C.S70 0.478

NOTE: An "erzgr" of 999.000 means that this pay grade does not

exist in that rating.
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PAYGRADE E6
RATE CQODE VOLUME ERR & ) ERR & 2 ERR & 3
0 14091.0 -C.C32 ~C.134 0.050
100 458.0 -0.176 -06357 0.044
200 133.0 =Uel8BU =C.tl% U T7TT -
250 146.C 0.737 0.074 0.106
300 186.0 -0.235 -0.143 0.147
350 102.C -0.328 0.C81 0.177
301 T5+C =0.CUG U<C07 0.I19
404 163.0 0.004 0.0C8R 0.080
450 55.C -0.322 -0.C54 0.170
500 So0eC 0.493 0170 0.097
—600 U eV V"’.UUUL IS e UUU 97%e UUU
_601 84,0 -1.251 =1la4t6 0.289
=601 Oe0 665.000 965.0200 $9S5.000
602 . 70.C -C.C¢3 C.%¢€9 c.118
0% 303 C =1.11IC =0ec1l7 U180
CR R -60& 0.0 $5%$.000 9SG.CCC $9%.000
800 0.C $65.0CC 99%.C00 999.000
801 134.0 04245 -Ce252 0.183
—~t0t1 00 999 U00 96 CCC €595 000
802 162.C 0,800 0.448 0.148
-802 VeV 995 .000 966.CCC 595,000
803 71.C G171 -0.442 0.131
803 X e 995000 959CCC 999°000
81V v4.U =VUe.277 -1.1S$S 04207
900 14.C -C.832 -C0.E26 0.224%
1000 Ve0 95% 4000 $699.C00 999.000
100t : e YUttt ~geesCCC 9995000
-1001 155.C C.102 =0.146 0.104
1002 J.0 995.000 999.900 $55.000
-1002 194.C -C.25¢€ 0.4C1"™ Ce140
132 34 953€ A"X a2 05289 010
PSS, ¢ 1. 3 15.V Co2e2 C.128 04099
1200 8.C 1.175 -0.556 0.219
1500 25540 1.086 -0.53C 0.168
tott S0 Sv40c —G €53 O 15t
el N 13.C =G0.209 -0.533 _0.119
1633 27.0 VeV l0 0.682 0.163
T N ek 0.219 -0.147 0.110
1655 11.C Gedl? 0503 04195
1660 p I 1 SRR © 5 .y d— 0.180 C.11)
C=25




e — ———

- ——

.- -\

0.120

P

1700 T 289.¢ ~0.502 -0.421
1750 7.0 265317 =-04545 0.412
1800 3650 =T.153 =0. TES V. 205
1400 3l.0 =5.522 =2.£51 0.903
1900 34.9 0.152 =-0.915 0.138
2000 647.C Ce41s -0.131 0.075
150 L LT =Ze045 =IIIT U< 339
2100 104.0 =0.137S -C.£71 0,143 -
2200 715.C C.446 -0.135 0.180
2500 46.C -0.198 ~-C.320 0.124%
2590 Z55.C — ~U.54% =C.4CU 0. 098
2600 12.C £.362 -0.254 0.142
2700 17.0 0.218 -1.1¢6 0. 146
3100 24.C -2.005 =-1.242 0.289
3200 TeC 1.288 =Ue2TTC U289
3300 2800 =1.242 =0.S2¢& 0.1613
3600 0.C 656.000 969.C00 999.000
3700 1292.0 -0.2171 -0.398 C.184
3800 TH8U.0 C<380 =0.22°¢ T. 0838
3900 12840 Ua.368 =0.257 0.079
4000 350.0 -J.204 J.29¢ 0.093
4100 636.C -C«S3C -C. 809 0.208
R*LUVU &CUe L Thed0I U ed%17 VeloU
4300 4357.0 =~0,9170 =C.1172 0.200
4600 14.C -C.335 -1.301 0.172
4700 1.0 ~JeT49 =-l.116 0.230
5990 Osv 9595000 999 CCC $99°000
5100 7eC =Ce425 -1.21¢€ 0.182
5300 21.0 1.050 0.141 0.133
5410 37.C C.120 -2.1¢63 0.211
5500 285¢ had " 1) oI 0+183
— 5600 14.C =-0.,088 =0.111 C. 071
5700 18.C -1.767 -1.152 0.201
5300 38.0 0.424 -04279 d.107
6000 oSt 9995000 999 coo— $S$9° 000
S £200 58¢€.C C.C96 0,407 0.0983
6300 251.0 O0e3%3 =-0.285 0.116
D L 115.C -C.1721 -0.482 0.173
S ——— A () — g -soo? AR T2 O+ 19t
IREERTEN | | . NPT P 0.2u¢ 0.C171 0,073
€520 70.C 0e5¢$% -0.368 0.319
86 0600 14740 -1.47V -0.831 0230
6700 CeC $6$.CL0 $65.CCC $56.000
61Cq __ 1340 ~2a113 =1lat18 0abil
C-26




EYO 10.C $5%5.0U0 995.C00 $99.000
6705 45.C -1.328 -0. €86 0.265 t
=67J5 UeC T 999eGUJ J95 <000 999.000 ‘

L1006 G4 0 1.558 =0.SCC 0,235

-6706 0.0 955.0C0 999.000 999.000

6800 486.U -J.80% -0.281 0e167

BI00 0.0 9S5.CCC I9%. CUU $55. 000

6901 : 445.C La8T2 0.351 0.106

-6501 0.0 $56.080 $65.C09 $99.000

6902 351.0 =-C.ttl 0.265 0.187

=650 * 3 $55 <0UJ 995 s 000 999.000

6903 126.0 0.£39 =£.163 0,133

-6903 0.C $99.000 999.CCO0 999.000

7000 9.0 0.525 0.117C 113

e+ 42 ~TTIO0 JJeC “Ve=-9 U257 Ce 72

oS 1200 H3aC =la393 -0.£80 0.

7300 200.C VollS 0.271 0. 066

. 56.C 1.035 0.C37 0.151

—T500 > r ) $4$950CY e 9L.CCU 999%000

e ESOR 0.0 $55.00Q0 9$%.C0C $55.000
-7501 34.0 ~le 148 -0.736 0.203 i

T 7502 0.0 $55.000 959,000 $65.000

T5u2 2ust 1=2cs 0228 039S

1503 0.C $4550CQ 999 .000 999,000

-7503 43.0 ~Q.644 C.862 0.176

R €8.¢ Ce5E4 0.CS2 0.104

T990- I IS0 994 CO0 999000

3009 255.0 0.4¢2 C.CE6 04142

8300 50.(C ~L.466 -0.219 0.107

T
NOTE: An "error" of 999.000 means that this pay grade does not

1o

exist in that rating.
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PAYGRADE E7

—_ __RATE_CODE _____ VOLUME ERR # 1) ERR 4 2 ERR & 3
o f112.0 C.250 ~0.217 0.075
45 100 310.0 ~0.514 ~C.425 0.145
200 T35-C T.C5C =U. 202 U047
M 250 2240 =0.212 1.S11 0.242
300 124.0 O0e743 ~C. 355 0.127
350 6l1.C 0.18¢ 0.244 0.065
Ot 15°C VIO =0.C7T% TJe 12T
4064 15.C ~0.299 ~0.416 0.082
450 25.0 Ce520 0437 0.104
500 89.0 ~0.22¢ ~-0.2%57 0. 046
600 T+ C $SSsOocCC™ 999.0C0 999000
— 601 5240 04554 04171 0.231
-601 V.U S%5.000 99S.CCO $6S.000
602 40.C Ce 542 -0.509 0.144
0% .iES.v N’ XY 2 T3 09T 0053
. _=60% 0.0 $$%,0CC 99%.200Q $99.000
800 Ve0 955 .0C0 999,000 999,000
% 801 130.0 0.032 -C.2CE 0.090
-361 <€ 99950€CC 999, CCC 999000
802 45.0 de¢l5 =0,6%2 00126
-802 0.C 996000 966.CCO $69.000
803 539.C 1.294 -0.295 0.293
803 -g=u— J99s9U9 999 CO0" 999007
810 _30.C 2. 161 ~0.51C 0.395
$00 250 -J.798 -0.180 0.100
1000 101.0 -0.0647 Ve.242 0.208
100L o€ $995CO0" 999 COC $$9. 000
i o =1901 0.0 565,039 995200 $S$52000
1002 0.C $G6S5.000 $G65.CCC $65.000
-1002 Oe0 $96.00C 999,000 ,.a-  999.000
13232 Sust o3t CER 4] 0w
1100 14.C Ce551 -0.172 0.188
1200 12.9 24310 =1e657 0.370
o 1500 24840 -0.2€17 0.203 0.062
Saurets 833 33 t5+¢ —Osoie NIt as 0195
1622 _loeL =1.235 V.244 00231
1633 16.¢C -C.84S -0.25% 0.211
1644 élet ~Ce443 -14835 Cel39
1055 luew “Ueuil? -J.15C C. 055
loés Y TR -SRI | (3 1 =1.18S 0.228

Cc-28




| S

T 25T.0 =0aRLT 0.021

0.029 XE t

1700
Fort T 1150 15.0 2.174 0.515 0.321
—1800 20t.J =Ceo060 U. 153 U.112
ke 1400 171.0 =0.176 ). 158 0,013
1900 40.0 Cel72 C.512 0.147
_ - BOEaen 353.C C.485 -0.152 0.123
12U iU& .U =-JeCg/ Cel52 Ue 13V
et _21Qa S . T 3 2.0C8 =0.5038 0. L560
2200 333.0 -0.435 -0,258 0.070
B 2300 20.0 -0.215 -0.C2¢ 0.144
25507 IZ25.C =C.UB7 U. 8027 U. 1027
2500 1b.L d.4567 =0.226 0.216
2700 16.C Ce354 0.1¢6 0.122
v 3100 7.0 -0.847 -1.248 0.365
3200 G a0 =0.0R& Tectl U. %85
33QQ 10.C 1,425 =2.214 0.316
3600 0.0 §59.00U 999.000 $95.009
3700 512.C C.775 -0.C01 0.093
3800 r41° Y Vel (D =UUDU UesUT S
e 3G Q0 _36.¢ 1.013 =0.719 0.1588
4000 253.C Ge52S -0.C93 0117
<100 315040 0.143 -0.140 0.062
T4 L00 .V wUelW 1 Celll UeUSS
4300 2150 c.108 -0.064 0.036
4600 7.0 1.956 -2.262 0.284
i 4700 6.C 1.2738 -1.C85 0.326
e —ee 39900 9995000 9995000
5100 3.0 -0,225 -2.521 0.326
5300 W Co4b3 -0.CE4 0.146
5610 51.0 -0.459 0.723 0.183
5590 = ERAE) tCee eTrer
¥ 5600 60.C -0.002 -0.232 0.063
5700 T 1840 0.577 0.767 0.140
5800 16.C =1.285 -C. 406 0.168
3 . . el 777 eVUUV
AR, 246.u 0.3l¢ -C.565 0.167
6300 115.C C.4é3 -C.164 0.139
5 . ehe 5140 1.563 -1.164 0.289
—— - — 6400 Fovt it S Ere?? P _
€500 A31.C 0.155 =0.175 0,081
6520 12.0 Qeasl 0.96¢ 2. 219
oty 6000 6G.C 1.256 -0.414 0. 266
€70 QeC 9994000 9694000 999.000 i
cTu4 1 RS T 1T SRR . . " — . T X
c-29




- — i — L — ettt

$95.000

969.C0C

-6704 G.C 999.000

6705 2540 0.142 -0.024 0.090

=6T05 0.0 $5%.0U0 YTS.CUU $%%. 000

OSSR B A Sy 0 1) 42.0 =Co2%% =0.3,4 0.194
-6706 V.0 $56.000 $99.000 $95.000

6800 173.0 Cel47 -0.044 0.197

6900 ' OE 955000 9995007 999,000

6%01 133.0 1.18¢ =C.E27 0.251

-6901 0.C $56.CCC 999.C00 999.000

6902 148.0 Q.089 0,275 0.096

=6902 U.C 955 .000 EARTRL $9%. O0U

£903 20.C (.036 -0.588 0.115

-6503 0.0 $6%.000 969.C00 959.000

7000 35.C C.028 0.503 0.179

T1C0 TleC T.132 =0 152 U225

7200 28.0 Q0.186 =0.C21 0.220

7300 56.C 20141 -1.18€C 0.372

P 7400 20.0 0.025 0.084 0.108
TSU0 3Tev T 83T 0% 1CS Ce23T

RERR L - {09 1 0.C $65.0CC 999.000 999.000
-7501 (VY] $65.000 969,000 $3%.000

e 7502 a.C $$5.0CC 999.CC0 $55.000
-71502 \*r 37 $$S<UCT 999.000 995000

1503 0.0 $5G .00 $cc.CCC $95.000

-7503 0.C $6%5.0CC $6S.00C 999.000

S 76C0 32.0 0.734 -C.645 0.219
—Ts00 L* 3] $SSSUTT $€S.CUT $55. 000

8000 263.C Qe221 Q.14% 0.085

8300 30.0 -0.781 C.210 0.175

*
NOTE: An "error" of 999.000 means that this pay grade does not

exist in that rating.
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PAYGRADE E8

— - RATE_COUE _  VOLUME ERR » )

ERR 4 2 ERR 4 3

0 1364 .0 0.557 C.512 0.116
100 43.0 C.772 1.773 0. 442
2UU TUed Jelbl U.L8E U158
250 8§ .0 . 2520 =5, 2351 0. 663
300 16.¢C -1.223 -0.1707 0.305
350 15.0 -0.243 -0.216 0.115
UL Yel =UeUtS =Ue IcC Ues UB0
4Q4 S.LC =Callb3 =013 0.074
450 4.0 -0.13% -1.E18 0.249
s 500 16.C C.150 0.133¢ 0.088
500 U0 SSS.J0UU X 959007 959,000
Q1 QaC S$96.0004 989.CCC €69.000
-601 0.0 $95.000 999.000 $99.000
e 2.0 -4.520 ~6.467 0.787
OoU% Ue L 99%eULL T 99%e LUU 999.0UU
-£U4 2420 -Cal&l -1.187 0.158
800 0.0 $95.000 §65.CCO $99.000
e 801 0.0 $55.0CC 969.0C0 $95.000
d-1°2 W 295¢C =)L 0y =0L 8% 0. 1T
802 Q.0 556,000 96S.CCC 995,000
-802 SeC 0.665 0.588 0.220
e 803 0.0 995 .000 355.C00 €95.000
~803 %5t —~to1itS 1542 0220
310 2eC ~1.282 =4,551 044590
S00 4.0 ~0.082 -1.45C c.211
1000 3640 ~2.520 -0. €53 0.623
oot vSo —4§95000 A A IryvivEeS 955007
-1u01 0.0 $95.00¢C 969,000 655,000
1002 0.0 9$5.0C0 999.000 999.000
-1002 0.0 555000 999,000 ... 595.000
1otu —t- CSREA €9 490
MO LeC 3,563 -3.997 _0.9517
1200 3.0 ~0.15¢ -3.€24 0.408
R 1500 47.C ~1.542 1.564 0.392
————16k1 5ot —retwt R e
o 1622 __ 4.0 ~0.752 ~1.43¢ 0.201
1633 5eC 0.730 ~1.448 0.382
X 1644 ‘40 <0.7%3 ~2.126 0.368
1655 1C.C Ce565 ~2.88C 0.329
1666 TT S W [ . ~2..481 Coblb
C-31
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.

170v 43.0 -1.024 -0.5€7 C. 265

o 1750 10.cC C.510 0.574 0.182
1800 &% .U U0l =1250UJ UelTFJ

RIERERRIE 7 o [ 22 .0 0.5850 =1.250 0,207
1900 8.C -C.325 0.437 0.123

2000 45.2 0.965 -0.271 0.109

LoU CYe L Ceoll =Ue lH Ueldd

-2100 3.0 £ .369 1.902 0,667

2200 81.0 ~1.444 -C.758 0.257

2300 4.C 0.42¢ -0.5C% 0.178

2%50 % .0 U919 UL.CIS U125

e 2600 T a0 22425 =1.41S 0.411
2700 2.0 l.216 -3.503 0.413

.. 3100 1.0 -0.118 -3.CES 0. 445
2&UU Ue L J99e.ULU T97.0UUU 999 YUU

— 3300 3,0 0a562 1.238 0.310
3600 0.0 $95.000 $55.C00 $55.000

D s Lu4.C C.741 -0. 685 0.154
3800 250 0357 P TXA 1) U. 12%

e 3900 9.0 Lo £€3 =-1.374 0.189
4000 6540 ~G.073 -0.258 0.111

= 4100 w6 .C 0.522 -C.£55 0.144
%200 205C -te30¢C =05 1713 0123

4300 4540 -0.183 -Ce113 0,099

4600 2.0 1.120 -4.117C G.398

e 4700 CeiC $55.000 $99.C00 999.000
5909 2o 5 A8 EAvATES) 5. CCC 95000

5100 250 C.887 -2,024 0.370

5300 44C 0.412 -1.515 0.257

5410 3.0 -5.716 -8.E18 0. 663

5500 35t CoSIT - TRV @ § —0.3%3

s 5690 17.0 Ce222 L1326 0.174
5700 3.0 C.686 -7.21% C.501

i 5800 T8 C.227 -1.447 0.220
OJVV Jel 977 eJUV Y”.vJUV - I7%e UUJ
——al0n. 37.C C.CSC -C.271 0.056
6300 264C -Ce914 -1.477 0.266
T 15.0 1.4732 -C.S54 0.389)
R 6400 tost— -ty —05 9% 0250
6500 B8 1 -0.165 1.279 0,318

65290 deC  =24257 -C.424 0.692

= €600 o “Hel 0.429 0.5125 0.429
6700 J.0 935,000 $55.0C0 959.000

6704 CaC -~ 942,000 - 9SS.CCC. $49.000

C-32




-e704 “Heb - eRaBSb -2.953 0.864

e 0 0.0 $$5.000 965.000 $95.000
=8T7U5 3eC 1 PR &) =1. 2% 0.355

b ek 67406 Qa0 SSS.)00 993.04Q00 999.000
-6706 4.0 1.936 -0.214 0.686

~ e800 37.0 C.06lS -1.067 0.195

OYUY UelU Yy «UJU Y9Y.UUT $5%. 000

TSR 0 . QaC S88.00C $99.C00 $SS.000
-6901 14.0 -1.571 -0.408 0.786

“ 6902 0.0 999.00¢C §65.CCC $55.000
=0VU0< diTeU =VeBdY Ve 5OU U.031

— ____&%Q3 Jal 38§ .000 §$5.000 999.000
-6903 4.0 -2.57¢ -2.521 0.526

- 7000 4eC -0.503 -2.402 0.275
T (RSO 5.C Je2T78 =Je 0¥ U.23%
e RNy - 1 o o NSRRI %/ o -Qal8S Q814 0.2131
1300 T.C -1.620 -1.7C5 0.426

T N I T -1.743 0.530

ATSHR TS0V TZ.C a1 T4 =0.SSY Ce%29
SN 3. 1) ) Hn Jal Y9900 929.000 999.000

-7501 g.0 $$6.000 995.000 $66.000

B N 7T 0eC $554CCC $99.000 $99.000
'73\1‘ J el TP eJJU TEY e JUU 99 Ye UUU

WIS SIENE 1o b Q.C 994%.LCC 95S.0CQA $SS.000
-7503 0.0 $94.000 999.000 999,000

28600 . 4.0 -0.c11 -2.748 0.399

5 71800 TeT $$SeCCT 9GS CCT 9SS, 000
S 3000 4540 1a.591 1.174 0.520
8300 T.¢C 1,084 -Ge 156 0.253

- i 5
NOTE: An "error" of 999.000 means that this pay grade does not

exist in that rating.




PAYGRADE E9 j
1
l
|
|

——  RATE_CODE__ __VULUME  ERR # 1 FERR & 2 ERR 4 3

0 453.C 0.4317 -C. 261 0.110
e 100 6eC 1.430 3.£80 0.323
«UVU { «U .=LledC = P2 ¥ Ued3Y
E——1- 1 | S 1.0 Cab3is =-3.20& 0.512
300 8.0 04658 -1.14¢ 0.280
oo 350 1.0 -4.503 -4, 121 0.998
“Vl Qe l Ced il =Ue 240 Ue2D1 )
404 Qa0 985.000%  9ss.a00 €99.000
450 2.C -1.20¢ -1.751 0.457 |
MM, o 27 2.c 0044 0.853 0.371 |
A 00 3T =T.613 =0.352C 0. 207 {
USRI ) (e GeC $49.000 9959..CCC 999.000 |
-601 040 $55.000 €99,000 $99.000
DA G -1.037 -1.e18 0.408
30% 0sC s\n.;wu $99.000 $99.000
s -804 Jall $25.000 99c 000 6§86, 000
800 7.¢ C.356 -1.675 0.198 :
s 801 0.C $5$.C00 999.000 999.000 %
~——=gtrt- 0=t 9990 $6s.CCC $$55 000 f
S Aaganty 0.6 $9$.0CC 999.€00 999,000 |
-502 0.0 9585 .020 965,GCO $99.000 ‘
"""" 803 0.0 $55.000 $65.CCC $55.000 ,
——————gt3—— —t3€ s yaaseee v9-000- |
810 Qe 9954009 9¢6,C00 6554002 "g
900 2.¢ -6.052 -2.¢852 0.346 |
1000 11.C C.o00 —2.121 0.309 i
tuot - oSt $YYIUU0 AR FEAY $$9. 000 Il
. ..=lo0l 0eC 559+ 0GUGQ 969,000 999.000 i
1002 J.u $66409V $99,000 95,000 |
% - -1002 Vel 9$%.000C 959,000  §§5,000 |
e 13523 ¢ \Tx - 390 00T ,
P B (R 1.9 =1e4d% -2.474 0,692 ;
1200 1.c -C.C42 -3.516 0.464 i
1860 = 16e8 ~Cal5e -2.105 0.287 ?
tott 30 UITET TR A rTa ) :
; 1622 BRI 1 - SN 1% 7 -C.510 0.021 !
1633 , 6.0 1.535 -2.1¢6 0.594 :
i 1644 2.0 0.984 -1.t58 0.495 i
165% 34C -l.a82 -2.500 0.503
1600 Y ST OO | IS, | WS . | S
C-34
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T, k100

6. -1.563 -1.116 0.216

1750 2aC 0.614 -0.286 0.493

1800 Yel =Vellld =-Ue-5U Cell T

———e N A0 Q.L 2..1SS =1.022 0. 497
1900 6.C -Je572 -1.540 0.269

2000 9.0 -C.$87 -2.4217 0.265

I50 BeC Te€%5 =U.619 V. 18%

e LuA SaEnQ 1.0 '=3.940 -5.192 0.868

2200 30.C -1.55¢ -1.145 0.247

2300 2.0 -1.932 -3.309 0.675

2490 TU.0 =I+7135 =C. 157 Ue287

260Q 3.0 =1.L40 =3.424 0,459

2700 2.0 7.754 -1C.521 0.853

3100 146 -1.456 -3.258 0.636
73200 Lol LeU( 2 -4.02108 Ue27D2

3300 4.0 =2.121 -2.366 0.407
3600 0.C $55.000 955.0CC 999.000

el ET L 34.0 ~G202 1.646 0.096
3800 9.0 =0+ 315 =1826 1" A
IS | N g 0.305 -1.€31 0.211
4000 21.0 0.703 -0.678 0.181

- 4100 31.¢ C.455 -0. 851 0.1564
e A200 e C =CeaY T 0279 0199
4300 21.C ~0.027 =1.:66€ 0,140
4600 0.C $$%.00CC 955.C0C $99.000

4700 1.0 ~04543 -1.49¢ 0.656

—5809— "z A A A"AvAv 9495 CCC 599000

5100 0. ¢ $95.0CC 955,€00 999.000

5300 2.0 4.495 -10.777 0.731
5410 1+ ~1.7¢2 -2.46¢ 0.648

5500 -1t =13t —w 5T \*r3-73-3m
5600 5.C Celod -1.631 0,299
5700 2.0 C.672 -€.521 0.482
~ 5800 0.0 $55 000 $559.000  999.000
009 ot S AR EA"A"A"S 999 CCO — 465,000
.. 5200 15.0 2.716 -1. 444 0,582
6300 2149 -g.073 -1.522 0.150

ioan ¢, aaao P ~Cedic -2.:0¢ 0.290

— e A2 325 5353 S
6500 4.0 _=0.504 -2.422 0,246
6520 3.0 0.335 -0.420 0.233
T T e o 340 Jea52 -0.37¢ 0.232
6700 340 “1e.761 -2.CC7 Ce2l4

6704 Oel 935,000 999,000 999,003 —
c-35




-6104 0.0  $979.993  9$5.C00 $95.000

o705 0.C $6S.000 9%9.CCQO §99.000

=€l105 U.T 955 <000 —999.000 $79.000

AT06. 0.0 S$6S .000 $6S. 000 ~$$9.000

-6706 0.C $95.0C0 999.0CC 999.000

6800 8.C =0.733 -2.252 0.316

8500 17.0 — -1.108 =Z.C40 U. 231

— 6901 0.0 666,000  $99.000 999,000
~-6901 V.0 $53.009 99%.000 $9G6. 000

6902 0.C $65.0CC 965.C00 §$5.000

=6902 UeT 555eCCU 999000 — 959.000

6903 0.0 $55.000 SSS.C0C $$5. 000

-6903 0.C $55.0CC 969.CCC 99%.000

7000 1.0 ~0.634 -3.534 0.552

TI00 T.0 =Sel5¢ ~E.4EE U. 880

1200 1.C CaZé3 =3.32% 0.5513

7300 2.0 2.083 -4.544% 0.524

T DA LOTa0 3.0 -C.606 -1.C23 0.224
T300 4] T<925 =2 187 U763

SR 3 M - (0 ¢ 0.0 9499 40CC 95%.000C $99.009
-7501 0.C $9%.G00 996.000 999.000

3 7502 0.0 $55.000 $56..000 999.000
=T802 oS $$5.0CT ¥SS.CCC 5SS U0V

7503 0.0 $95.0C0 999.009 $99.000

-7503 V.0 9554000 99%.000 995.000

7600 1.0 Ca4lsS -4.536 0.505

To00— U5t 9993CCe 9995000 ¥99.000

8000 11.0 =U.541 =1.4£8 0.226

8500 2.0 -1.451 -4.7CS 0.532

s !
_ NOTE: An "error" of 999,000 means that this pay grade does

exist in that rating.
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