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APPENDIX A

DEDUCTIONS AND EXEMPTIONS
AS A PER CENT OF INCOME

Information on the personal exemptions and the deductions from tax-
able income claimed by individuals having incomes of the same order
of magnitude as those enjoyed by the executives in the sample was
obtained from the Statistics of Income data published by the Internal
Revenue Service for the six years 1944, 1947, 1950, 1953, 1956, and
1959. The ratio of the total of deductions and exemptions to the ag-
gregate income received by all taxpayers with adjusted gross incomes
greater than $25,000 in cach of those years was compated. Aggresate
income was defined as the sum of the reported adjusted gross income
and the amount of net long-term capital gains not already included in
AGL The resnlts were as follows (the mndcerlying figures are recorded
in Table A-1).

DEDUCTIONS AND EXEMPTIONS AS A PER CENT OF ALL INCOME

AGI

Class
($000’s) 1944 1947 1950 1953 1956 1939
25-50 10.8 11.9 13.7 18.3 16.4 18.1
56-100 9.9 10.8 11.3 15.7 14.1 15.8
100-150 10.1 11.0 10.7 14.3 14.8 15.6
150-200 10.7 11.5 10.4 14.6 15.3 16.2
200-500 10,9 11.0 1.1 16. 154 16.0
500-1000 9.9 11.6 9.8 14.5 14.1 14.5
Over 1000 12.5 10.0 9.7 15.1 13.5 15.0

Clearly, the ratios within each vear are quitc nniform across a broad
range of income classes, and they encourage the assumption of a single
289




290 APPENDIX A
1At A-l
fncome Data
(dollar figures in millions)

Exemp-

AGI ttons

Class Capital Personal Plus
(thousand Total Gains Total Exemp Deduc- Dedue-
dollars) AGH (207 Income Lons tions lions

1944 Data
25-50 33887 1185 35072 118.7 2611 3797
50-100 1.926.0 9R.3 2.024.3 3.7 168.6 200.2
100150 S84.7 43.4 628.1 4.9 SR.7 63.6
150-200 267.6 26.4 2940 1.3 299 3
200-500 419.7 §7.2 476.9 1.4 s¢.7 521
S00-1000 149.¢ 317 1807 0.2 17.7 17.9
Over 1000 109.6 12.8 129.4 0.1 16.1 16.7
1947 Duta
25-50 49234 201.5 S.125.0 180.2 4313 6115
S0-100 2.525.7 1762 2.702.0 41.9 2504 2923
100-150 759.9 89.4 8493 6.3 R7.3 93.5
150-200 15826 51.0 403.6 i.9 44.6 46.5
200-500 S§73.6 127.1 700.7 1.7 75.0 76.7
SO0D-1000 201K $3.0 2548 0.2 293 29.6
Over 1000 214.9 73.2 2882 0.1 28R 289
1930 Data

25-50 74258 176.3 7.801.7 445.0 6209 10639
S0-100 4.192.5 304.6 4.497.1 1234 3862 S09.7
100-150 1.386.5  156.6  1.5411 219 1438 i6sS.8
£S0--200 676.8 9g8.3 775.0 74 736 81.0
200-540 L2 2299 13712 73 144.9 1822
ST0-1000 4195 1324 SS1.8 i1 S8 S8
Over 1000 4334 131.3 S64.7 0.3 543 4.7

Fyemp.
tions
and
Dedug.
tions
W oof
Toal
Income

——

10.%
99
1]
1.7
10y
99

123

119
0.8
1.0
1.5
1.0
L6
0.1

137
L3
i0.7
104
I

9.8

9"

(continued)
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TABLE A-1 (concluded)

Exemp-
tions
and
Exemp-  Deduc-
AG] tions tons
Class Capital Personai Plus as 4 oof
(thousand Toual Giains Total Fxemp-  Deduc-  Deduc- Totd
datlars) AGH (50¢) Income tions tions tions Income
1953 Data
25-50 6.355.7 191.2 6.546.9 546.5 651.8  1.198.3 18.3
SO-100 5.682.1 2127 S.894.8 07 612.8 923.5 15.7
100-150 39940 2393 4.2339 120.2 4842 604.5 14.3
150-200 1.638.7 184.0 1.822.6 236 2433 266.9 14.6
200-500 7531 148.1 901.2 4.9 138.7 143.7 16.0
500-10060 2524 69.5 3219 0.6 46.2 46.8 14.5
Over 1009 275.3 70.8 346.1 0.2 52.0 2.2 151

1956 Date

25-50 11,6384 6730 123114 7533 1.262.5 20159 16.4
50-100 59003 S82.2 6.482.5 189.4 7218 911.2 14.1
100-150 1.679.3 291.8 1971.1 289 2621 291.0 14.8
150-200 659.1 138.2 797.3 79 1143 1222 15.3
200-500 1.138.0 3200 1.458.1 R.1 216.5 224.6 154
500-1000 396.6 154.2 550.8 1.2 76.3 71.5 14.1
Over 1000 549.6  241.1 790.8 0.5 106.0 106.5 13.5
1959 Duta
25-50 14.148.9 919.6 150685 956.3 1.766.7 27230 18.1
50-100 7.549.5 799.6 8.349.1 2588 10604 13159 15.8
100-150 2.080.6 394.2 24748 37.0 348.0 RS0 15.6
150-200 764.3 192.0 956.2 9.5 145.2 154.7 16.2
200-500 1.361.9 4574 1.819.4 9.9 281.3 291.1 16.0
00- 1000 478.2 2209 699.0 1.4 100.1 101.6 14.5

Over 1000 S45.6 258.0 803.6 (UM 1201 120.6 15.0
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flat rate for all individuals. Morcover, there 1s a rather clear-cat differ.
ence between the experience of the years 1944, 1947, and 1950 apq
that observed thereafter. Almost all the figures in the earlier years fy)
between 9.5 and 11.5 per cent and in the later ones, between 14.5 ang
16.0 per cent. Aceordingly, the convention adopted in the study, thy
deductions and exemptions together amonnted to 10 per cent of income
through 1950 and 15 per cent from then on, scems not only a convenient
but a fairly accuratc characterization of the actual historical pattem. As
long as corporate executives’ behavior did not differ markedly from that
suggested by the aggregate figures for all individuals with similar in-
comes, this convention should be a suitable approximation of their
experience.

The supporting data from the Statistics of Income tabulations for the
six years indicated consist of: (1) total adjusted gross income oo all re-
turns in each AGI class (2) the amount of net long-term capital gains
included in the AGI figures; (3) total personal exemptions claimed by
the taxpayers in each class; (4) total deductions claimed in each clas;,

Since just one-half of aggregate nct long-term capital gains are
counted in the reported AGI figures, the sum of items (1) and (2)
represents the total income enjoyed by each AGI category.
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MORTALITY EXPERIENCE
TABULATIONS

Insurance companies compile, from their policy underwriting ex-
perience, a record of the rate at which their policyholders of various
ages die. This information is organized and presented in the form of a
“mortality table.” Since the classes of people who purchase different
kinds of insurance policies typically exhibit different Jongevity char-
acteristics, there exist not one but several such tabies, each of which is
relevant to a particular type of insurance contract. All are revised
periodically to reflect new information on longevity as it becones avail-
able.

The tabulations are most commonly organized in the following man-
ner: Arn arbitrary group of individual policyholders all of a particular—
and equally arbitrary—age initially is hypothesized. The number out of
this group who will, on the basis of current experience, attain succes-
sively higher ages is then recorded. For example, if the tabic is begun
at age 5 with 10,000 persons, it might look like:

Age x L

10000.00
9994.41
9989.22
9984.29
9979.49
9974.74

[« BV RN RN Be NV ]

{Continued)
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Age x l.

50 9371.75

75 5173.47

110 0.01

111 0.00

where I, denotes the number of individuals who arc expected to live to
at least age x. According to this table, of every 10,000 policyholders
who arc now age 5, 9994.41 arc expected to attain age 6, 9989.22 to
attain age 7, 5173.47 age 75, 0.01 age 110, but none age 111,

From these figures, the probability that an individual of any given age
at the present time will live to any other given age can readily be com-
puted. Thus the probability that a child now age 5 will live at least one
more year 1s

9994.41

———— = (1.999441.
10000.00

Similarly, the chances of his attaining age 50 arc
-—— = (0.937175.

And, of course, age 5 need not be the reference point in every case. The
probability that a man age SO will live to see his seventy-fifth birthday is

517%&7 = 0.552028

9371.75 '
In general, therefore, if we let ,p, denote the probability that an in-
dividual of age x now will attain age x + n, we have

I.x»}—n
Ix

which permits us to utilize the raw data of the mortality table to analyze

’

nPx =
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in any simzll.ion an cxecutive’s prospects for actually receiving the pay-
ments promised him under his company’s pension plan. )

For certain calculations—in particular, those concerned with the
value of whatever death benefits may be associated with the compensa-
tion arrangement in question——it is wsefid to derive a sccond set of
mortality tabulations from the information listed above: the number
of individuals out of the original 10,000 who are, on average. cxpected
to die after having attained various ages. Thus we muay define the
quantity d, where

dv =1 — L

and construct an additional column in the mortality table:

Age x L, d.
5 10000.00 5.59
6 9994.41 5.19
7 9989.22 4.93
8 9984.29 4.80
50 9371.75 60.68
51 9311.07 66.92
75 5173.47 322.97
76 4850.50 331.52
110 0.01 0.01
111 0.00 —=

P

The probability that an individual now age S will die after attaining
age 7 but before attaining age 8 therefore is

493 0000493,
10000.00

If he reaches age 8. the likelihood that he will die between his fifticth
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and fifty-first birthday is

0068 ) 006078
908429 :
In general, then,
(!.\'+’/l
nlfx =
=,

where ¢ denotes the probability that a man presently age x will die
within a year after attaining age v - A1
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1951 GROUP ANNUITY
MORTALITY TABLE FOR MALES

i, d, Age x ! d,
9999.5999 5.5900 31 9837.6874 10.3689
9994.4099 5.1871 32 9827.3185 11.0263
9989.2228 4.9347 33 9816.2922 11.7599
9984.2881 4.5024 34 9804.5323 12.5596
9979.4857 4.7502 35 9791.9727 13.4542
9974.7355 4.7579 36 9778.5185 14.4233
9969.9776 4.8454 37 9764.0952 15.4956
9965.1322 4.9427 38 9748.5996 16.6799
9960.1895 5.0399 39 9731.9197 17.9943
9955.1496 5.1468 40 9713.9254 19.4279
9950.0028 5.2735 41 9694.4975 21.2503
9944.7293 5.4099 42 9673.2472 23.6995
9939.3194 5.5660 43 9649.5477 26.7196
9933.7534 5.7318 44 9622.8231 30.2830
9928.0216 5.9072 45 9592.5451 34.3413
9922.1144 6.1120 46 9558.2038 38.8541
9916.0024 6.3462 47 9519.3497 43.7795
9909.6562 6.5998 48 9475.5702 49.0835
9903.0564 6.8623 49 9426.4867 54.7396
9896.1936 7.1648 50 9371.7471 60.6821
9889.0288 7.4959 51 9311.0650 66.9186
9881.5329 7.8657 52 9244.1464 73.3800
9873.6672 §.2741 53 9170.7664 80.0700
9865.3931 8.7309 54 9090.6964 86.9343
9856.6622 9.2160 55 9003.7621 93.9633
9847.4462 9.7588 56 8909.7988 101.0966

(Continued)
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Age x

57
58
59
60
61
62
63
64
65
66
67
08
69
70
7i
72
73
74
75
76
717
78
79
80
81

~
4

83

L,

8808.7082
S700.3787
8584.6403
8461.2077
8329.5936
8189.1067
8038.8120
7877.4891
7703.6505
7515.5486
7311.1783
7091.0241
6857.1196
6610.6542
6350.8357
6076.5876
5788.0955
5486.6283
5173.4680
4850.5039
4518.9865
4176.4660
3833.8785
3485.2026
3137.8011
2796.7033
2466.7510
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d,

108.3295
1157324
123.4386
131.6141
140.4869
150.2947
161.3229
173.8326
188.1079
2043702
220.1542
233.9045
246.4654
259.8185
274.2481
288.4291
301.4672
313.1603
3229641
2315174
339.5205
345.5875
348.6759
3474015
341.0978
329.9523
314.3553

Age x

I,
2152.3957
1857.3604
1584.6033
1336.0805
1112.7947
0914.9543
0742.1020
0593.2408
0467.1445
0361.9618
0275.6252
020059568
0150.7552
0107.8721
0075.2707
0051.0700
0033.5772
0021.3060
0012.9852
0007.5577
0004.1560
0002.1229
0000.9816
0000.3950
0000.1297
0000.0309
0000.0040

d

X

2950353
272757
2485224
2232858
1978404
172.8523
148.8612
126.0963
105.1827
085.336¢
069.6684
055.2016
042,883
032.6014
024.2007
017.4978
012.2712
008.3208
005.4275
003.4017
002.0331
001.1413
000.5856
0002653
000.0988
000.0269
000.0040




APPENDIX D

PRESENT VALUE COMPUTATIONS

Hlustrative Case

Consider the case of an cxecutive wlo is now age 50 and who is
promised under his corporation’s pension plan a retirement benefit of
$20.000 per year to begin at age 65 and continue for life. Let us as-
sume that our best estimate of the tax bracket he will be in upon retire-
ment suggests that, after personal taxes, this benefit will amount to
$10,000 each year. If the annual discount rate which expresses the time
value of money to the exccutive—his relevant “opportunity cost”—is r,
the present value to him as of age 50 of the payment he expccts to re-
ceive during the first year of his retirement is

PV(65) = ($10.000)(ispso)(1 + )"

where 1;p50 deriotes the probability that he will in fact attain age 65 and
is equal to the ratio lgs/l from the appropriate mortality table.' Thus
this present value is really a present expected value. It represents the
(discounted) mean payoff associated with a discrete probability distribu-
tion, which, as it applies to each potential retirement bencfit, has but
two possible outcomes: the man in question attains the age at which the
benefit is to be paid; or he dies beforchand. The complete expression for
PV (65) in this case therefore is

PV(6S) = (510,000)(ispso)(1 -+ A" + )1 = ipso)(1 + 1)

But since the value of the second term is—and, clearly, always will be
—zero, it may be neglected.
Similarly, the present value of the benefit due at age 60 is

PV(66) = (510,000)Geps)(! + 1"

1 See Appendix B.

299
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And. for the entire series of benedits:

i

Py =3 Pl(n)

PENIN

where w refers to the highest age which, according to the relesyy
mortality table. the excentive can posstbly attain. In the instance of the

mortality table depicted in Appendix B, for example. w is cqual to 110

The Noncontributory Pension

Since the only benefits due an employee under a noncontributory
corporate pension plan arc a scrics of equal annual payments bcginnin‘g
at retirement and continuing amtil he dies. the present value cxprcssio;
for such an arrangement is quite simple. It will be assumed here ang
in cach of the subscquent appendixes dealing with the valie of these
plans that retirement is expected to oceur at age 65. The aciuarial
symbols defined in Appendix B will be used throughout.

If the annual before-tax retirement benefit promised is St oand the
applicable effective tax on it is denoted by ¢, the present value to a man
now age x of the payment he expects to receive in the first year of his
retirement (at age 65) is

. (/65) < ] )"5 T
PYRB(65) = (I — 1) | :
I l < r

that of the payment anticipated in the following year is

PVRB(66) = (1 — 1) (’“6‘ ( ! )‘
’ - I\) l ~§_ r )

and, in general,
!7 e % 65 —x+n
PVRB(6S 4+ n) = (1 — :)(" )( ' \
I Vior)

for 0:=n =35, since age 110 is the ulimate age tabulated in the
mortality table employed here. It we then Jefine

V=

1 4or

D.\‘ = VXI X
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and maltiply beth numerator and denominator of the expressions above
by ¥, they can be rewritten as:

PVRB(65) = (1 — 1) (1) (j’”)( D T § gy (D “)

\

PVRB(66) = (I — 1) (D "‘)

PVRB(6S +n) = (1 — 1) (D;+")

This is a rather less cumbersome form with which to work.

The present value of the cntire pension promise, comprised as it is
of only the indicated payments, is, therefore,

35
PV =" PVRB(6S5 + n)

n=1
Des -+ Des + « - » + Dio
= -1 AL
D.
And, finally, defining the symbol

1o
=3 Do = Dx + Dxy1 + + -+ + Dua,

a=x

we can write, as the relevant after-tax present value formula per dollar
of before-tax prospective retirement benefit,

PV = (1 —r)(b—-)

A tabulation of the values for N, and D, over the appropriate range of
ages then permits a rapid and convenient computation of the worth of
any noncontributery pension considered.

The Contributory Pension

The benefit format and tax trcatment of a contributory corporate
pension plan are considerably morc complex than those of its noncon-
tributory counterpart. There are three different sets of prospective pay-
ments under such a plan:
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1. The annual retirement benetit itselt. due to begin at ige 65 and
continue thereafter for the life of the employee;

2. A death benefit payment consisting of a return of the interest.
accumulated value of the employee’s contributions if he dices prior tg
retirement;

3. A death benefit payment equal to the difference between the
interest-nccumulated value of the employee’s contributions as of age 65
and the aggregate retirement benefits he has received if he should die
after retiring.

The three will be considered separately here. The analysis again will
be cast in terms of a $1 annval before-tax retirement benefit promise to
the employee.

THE ANNUAL KETIREMENT BENEFIT

Depending on the amount the employee contributes to the pension
plan over the vears, either of two tax rules applies to his retirement
beunefits. [f the aggregate amount of his contributions is less than the
total benehits he expects to receive during the first three years of retire-
ment. the fuli amount of cach receipt is tax-free until those contribu-
tions have been recouped. All subsequent payments are taxable in their
entirety at regular personal income rates.

If the aggregate contributions exceed threc years’ worth of retire-
ment bencefits, the “life-expectancy” tax rule applies. Under that alterna-
tive, a portion of cach benefit receipt is considered tax-free regardless
of how long the employee lives to collect his pension. The relevant
portion is determined s follows: * The maximum postretirement death
benefit payable under the plan is divided by the amount of the annual
retirement benefit due. The result denotes the number of years it takes
to “carn out” that benefit—to reduce it to zero—given that every dol-
lar of pension received automaticaily diminishes the prospective death
benefit by $1. This figure is then rounded off to the nearest integer and
an adjustment percentage obtained by entering Table 111 of IRS regula-
tion 1.72-9 under the indicated number of years. This adjustment per-
centage is applied to the aggregate amount of the employee’s litetime
contributions to the pension plan in order to reduce that total as the basis

2 This is the procedure referred to in footnote 30 of Chapter 2.
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for calculating the tax-free percentage according to the “life-expectancy™
rule.

To illustrate: assumie that an exccutive, now age 50, is required to
contribute 35,000 per year to his firm's pension plan and is promised
thereunder an annual retirement benefit of $20,000. By age 65, he will
have contributed $75,000 to the plan. Since he stands to receive oniy
$60,000 in benefits during the first three years of his retircment, the
life-expectancy tax rule applics.® Suppose, further, that the $75,000 in
contributions will accumulate, at the rate of interest specified in the
pension agreenient,' to $90.000 by age 65 if all fifteen payments are
made. This amount then is the maximum postretirement death benefit
payable under the plan and is the pertinent figure for our computations.
Thus, the length of time it will take to recoup that sum in pension
benefits is

(390000
$20,000/yr, o YEUS

Rounding this off to five years and entering the designated IRS table
for retircment at age 65 and a five-ycar recoupment period, the “ad-
justment factor” turns out to be 7 per cent. This means that the re-
mainder, i.c., 93 per cent, of the exccutive’s aggregate (unaccumulated)
contributions of $75,000 arc the basis for determining the tax-free
portion of his annual pension benefit. Because the IRS also specifies that
fiftcen years is the average life expectancy for a man age 65, the as-
sumption for tax purposcs is that our exccutive stands to receive a
total of $300.000 in pension bencfits before he dies. Therefore,
Q3,K/i(~)00), or .232. of each annual payment will be considered

300,000
tax-free.

By way of general notation, then, we may cxpress the after-tax
present value to a man age x of a $1 per year before-tax retirement
benefit promise under a contributery pension plan as

5Tf his contributions amounied to $2,000 per year instcad, the total would
come to $30,000 by age 65. Thus the alternative tax treatment would take ef-

feet, all $20.000 of the first pension receipt and $10,000 of the second being

tax-free.
< This rate will be asstimed here to be equal to 215 per cent. The rates for most

pension plans are in fact very close to this figure.
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los | o5 n . ) ([rm) ( P
4 = DR T — v
PVRB = (I — n)({ﬂ)(\ REUSI )

e Tk 1o i
41— 1) ([(7)(\'” R UERNDY (j)(rn-x)

n= 63 \bx

where t; = effective tax rate on first vear’s benefit,

, = effective tax rate on second year's benefit,

11 = effective tax rate on third year’s benefit,

15 = eficctive tax rate on fourth and subscquent years” benefits,

~

These are determined by obtaining the appropriate tax-frce portions
from the procedures described above and calculating the regular per-
sonal income tax levies on the remainder. In the case of the life-
expectancy rule. of course, £y -t -y =2 Uty

if both numerator and denominator of cach term on the right-hand
side of the equation arc multiplicd by v7, and the symbols D, and N,
are introduced as above, this standard formula reduces to

{ Des Des
RB = (1 ~ 1) ) - 1_,’< )
PVRB = (1 — 1) \p. | -4 ( 2) D.

D, 7
+ (1 — I})(l;‘Z) +( —14)(%65),

or, for a life-expectancy rule situation,

Nes'
RE = (1 — =%
PV (1 )(D )

Y

which, excent for the vaiue for ¢ which will pertain, is the same result
as for a noncontributory pension.

POSTRETIREMENT DEATH BENEFITS

If the annual contributions to the pension plan by the employee per
dollar of before-tax retirement benefit are K, and they accumulate
interest at a rate ¢ under the terms of the plan, & man now age x will
have amassed. at age 65, a sum cqual to

K+ 0% 4+ KO + DD Lk L
Goeee 4 K(I i) = MDB.
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As indicated in the preceding section. this fignre represents the maxi-
"nl(l‘l snefl v 0o 3 e rop’c e it 1 3
m m cath benefit pavable to the ¢ mployee’s estate if he should dic after

retiring.

Using

n

Su= 2 (1 4+

az= ]

to dencte the accumulated value of a series of n payments as of the
end of the nth period, we have: MDB = KS,.. .5 Every doliar of pen-
sion benefit received in retirement then reduces the amomnt of the
prospective payment to the cstate until the entirc sum is recouped. at
which timc the death settlement provision ccases. Thus. if the cmployee
shonld die after attaining age 65 and receiving the first annual install-
ment of his pension ($1 in the situation chosen as standard here) but be-
fore attaining age 66, his estatc will be paid the amount: (KS,; ,) — 1.
Jf he dies the fellowing vear, the payment will be (KS,, .) - 2. and
so on. A portion of any such payments—that amount dcemed by the
IRS to consist simply of a return of thc employce’s contributions—is
taxed at whatcver estate tax rates apply and the remainder—the interest
earnings imputed to thosc contributions—is taxed as a long-term
capital gain. On the assumption suggested in Chapter 2. that 25 per cent
is a reasonable approximation of over-all effective estate tax rates for
executives, the division of these death benefits into the two components
is a matter of indifference to the present calculations. A 25 per cent
rate is taken to apply to both portions and therefore to the total. what-
ever its breakdown.

Since the probability that an employee, now age x, will die during
the first year of his retirement is denoted by the ratio di;/1." the after-
tax present valuc of that first possible postretirement death benefit i

AN
PYDB(65) = (KSes—x — D(.75) (5[—5> g

This benefit is disconnted back 66 — x ycars on the conventional actuarial
assuniption that such payments are made at the erd of the year in which
death occurs. The present value of the following year’s benefit is

d —x
PVDB(65) = (KSes—x — D(.75) ( 16_6) ST

5 Which was egual to $90,000 in the illustration cited above.
6 See Appendix B.
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The aggregate present vahie of the entire series of these potentigl
receipts may therefore be represeaied as

”
PVDB = ), PVDB(n)
n==6%
where r refers to the age at which the sum {KSq., ) is finally drawn

down to zero.

PRERETIREMENT DEATH BENEFITS
If the executive shonld dic before reaching age 65, his estate stands
to receive the interest-accumulated valhie of the contributions he has
made up to that time. Thus. if our man. age x. should die within the
coming year, he will have contributed an amounnt K and his estate will
receive K(1 4 i) in return—again assuming payment at the end of
the year. Of this amouat, K is taxed at estate tax rates and K at capital
gains rates. Continuing the assumption that the two percentages are
equal, a flat rate of 25 per cent applies to the entire benefit in the
culculations here. After taxes, thea. the benehit payable upon death at
age xis
DB(x) = (75}(K)Y(} + 1)
and its present value is
, , ds
DBPV(x) = (IH(KXT - N(¥) (,\)'

If the employee dies the following vear. he will have made two con-
tributions to the plan, and the resulting after-tax death benefit will be

DB(x + 1) = (TS(K(1 -+ D) + (1 + V'] = (TSKXS2).
This has a present vihic cqual to

DBPYV(x -+ 1) = (T5K)}(SD(v) ("‘1’ ')<

In general, therefore,

1 1x—i n
DBPV(x + n) = (75K)(Sns 00" ')(‘ | )
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and, for the complete set of such payments,

64— x

DBPY = 3" DBPV(x + n).

n=0

This last is the total present value of the prerctirement death benefit
feature.

THE CONTRIBUTIONS

The cmployec’s obligation to contribute to the financing of the
pension plan, of course, represents to him a negative present value that
must be subtracted from the aggregate value of the indicated benefits in
order to obtain the appropriate net figurc for the whole package. For a
man now age X, that negative present value can be expresscd as

. '/l.l'+1) 2 lvg2 les
NKPV = K| V)4 Ko (7 )+ K3 (57) = o o g ()
(1) ECWARN (1) Stk (1>

Each term is the product of the probability that he will live to make
the required contribution and the discounted amount of that contribu-
tion. This expression uitimately reduces to

A’t —_ 7
NKPV = ( : DA“)(K)

following the notation introduced above.

THE TOTAL

The combined present value of the various benefit provisions of the
contributory pension. thercfore, is simply: PV = PVRB + PVDB +
DBPV — NKPV. The nccessary computations can be programmed
with little difficulty, given the apprepriate mortality data and discount
rates.

The Individual Retirement Annuity

The form of individual annuity chosen as the executive’s market alterna-
tive to both types of pension arrangements has two componcent benefit
provisions: the retirement benefit itself; and a prerctirement death
benefit. Their tax treatment generally resembles that of the contributory
pension.
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THE RETIREMENT BENEFIT

The aniual retirement bencfit is to begin gt age 05 and continue for
the life of the employee. According to the IRS. that portion of each 1
receipt represented by the ratio of total premiums paid to total benefit 4
anticipated is exempt from the personal income tax. Thus. if the annyg
premium quoted to a man. age v, for the purchase of a $1 per yepe
reticement annuity is denotedd by P he will have to pay a total of
(P,) (65 — x) dollars in premiums through age 64. Given a fifteen-year
life vxpectancy at age 05-—the RS figure—he is assumed to have
fifteen $1 annuity benefits in store. Thercfore, the tax-free portion of
cach such benefit will b

(P\)((’]S - .\')
15

and the after-tax present vatue of that benefit streant will be

i

, les\ , 6s-v, . ,, les\ , 66—«
PYB = (1 — 0(,\_)(" ) (1 - f)(_,‘_)(\ )

! 10—
e e (' _ () <|[|0>(yl.l) \')

PVB = (1 — 1 <N“>
= ) D.

where the effective tax rate, 1, depends on the value of .

or, ultimately,

THE PRERETIREMENT DEATH BENEFIT

If the prospective annuitant should dic before reaching age 65. his
estate receives as a settlement the “cash surrender value” of the
contract as of the time of death. The applicable schedule of these vash
values is specificd in the annuity agreement, and it is necessary to have
that schedule in order to perform the present value computations’
When and if payment is made. the entire amount is taxed to the man's
estate at the normal rates—25 per cent by assumption here—and, in ad-
diticn, any excess over the aggregate premiums paid up to that time is

"Sce Appendix K for the schedule used in the empirical poriion of the cur-
rent study.
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taxed as a long-term capital gain. In determining the latter assessment,
however. the cstiate tax on the relevant portion is deducted in defining
the tax basc.

To illustrate: 1f a man who has paid ten $500 annual premiums
toward the purchase of a retircment annuity dics, and his estate receives
a $6,000 death benefit. the tax thercon is: (a) 25 per cent of $6,000. or
$1,500 in estate taxes and (b) 25 per cent of (56,000 - $5.000) (.75),
or $187.50 in capital gains taxes. This comes to $1.687.50 in all. The
$250 in estate tax payable on the $1.000 difference is excluded from
additional taxation.

In gencral. then, if P, is the annual premium required and CV, .,
the cash value ‘death benefit payable at age x + n, the after-tax amount ,
of that benefit is

DB(\ "‘[— H) = (75)(CV\-{H) - (25)(75)[((—1/\ }fn) - (” - l)(P\)]

Its present value is:

DBPV(x -- n) = [DB(x - n)) ["[] (.

And the present value of the complete set of such payments is:

64 --x

DBPYV = 3 DBPV(x -+ n).

n=0

THE ANNUITY AS A WHOLE
The total present value of a $1 per year individual retirement an-
nuity arrangement to a man, age v, is therefore: PV = PVB 4 DBPY,

since no postretirement death benefits are included in the package
specified here.
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ELIGIBILITY REQUIREMENTS
FOR “QUALIFIED” CORPORATE
RETIREMENT PLANS

The annual payments corporation makes cither to its own trust fund
or to an insurance company in order to meet the anticipated cost of its
employee pension plan arc tax deductible if that plan satisfies the fol-
lowing requirements:

1. The plan is permanent.

2. The plan is for the exclusive benefit of employees and thei
benefieiarics.

3 The distribution of benefits under the plan is on the basis of an
explicit and predetermined formula.

4. Contributions by the corporation and benefit payments do not
discriminate in favor of the firm’s officers, sharcholders, supervisory
employees, or highly paid cmployces.

5. The plan benefits cither (a) 70 per cent of all employees, (b)
80 per cent of all cligible employces. provided at least 70 per cent of
all cruployees are eligible, or (¢) all cmployees within a classification
which does not discriminate in favor of highly paid employces.

Deductions for such plans are limited to 15 per cent of the direct
annual payroll cost of the employces covered by the plan, except where
a larger amount is requircd to provide for the funding of past service
credits.

If the plan does not meet the indicated requirements, the employer
company may deduct contributions to it only if the covered employees
rights to the benefits promised are nonforfeitable. Otherwise, no tat

310
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deduction at all is allowed, cither at the time contributions to the fund
arc made or when retirement benefits to the employees are ultimately
paid. See Internal Revenue Code, Sections 401 and 404 as summarized
in Joint Ecoromic Committee, Congress of the United States, The

Federal Tax System: Facts and Problems (Washington: 1964), pp.
120-121.
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PRESENT VALUE AND CURRENT
EQUIVALENT OF A DEFERRED
COMPENSATION CONTRACT

As was indicated in the text, the type of contract adopted here as g
standard for computational purposes is probably the most common
deferred compensation instrument in usc today. It consists, as does a
contributory pension, of three benefit provisions:  postretirement de-
ferred payments to the executive, a preretirement death benefit, and a
postretirement death benefit. It was possible to fit just about every ar-
rangement actually confronted into the analytical mold developed for
this benefit package, even if the deferred payments were to be made
in shares of the corporation’s stock rather than in cash. The methodology
for doing so is discussed in Chapter S and in Appendix H below. Both
discussions build on the basic framework to be outlined here.

The Deferred Payments to the Executive

The central feature of deferred compensation contracts is. of course,
the promise by the corporation to pay a specified sum to the cxecutive
cach year for a given number of ycars following his retirement. Unlike
the benefits under a pension plan, these payments are to cease after that
given period, even though the executive may continue to live. Since the
exccutive himself is not required to contribute any of his own funds to
the arrangement, the full amounts of any pavments he eventually re-
ceives are taxable to him at regular personal income tax rates.

The after-tax present value to @ man. now age . of the deferred pay-
rients he stands to receive may therefore be expressed as

312
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PVDP = (4)(1 — i) (;is)(v““"') + (A — 1) C“)(v“"-")

X

-+ e + (A)(l - [) (/65/~;R~1>(v65+k—|)

x
or:

PVDP = (A)(I — j) (.A_I.‘?_S_: _Nﬁﬁ*_’?
Dy
where A4 denotes the annual before-tax payment in prospect, ¢ the effec-

tive personal tax rate thercon. and R the number of years for which
payments are to be made.

The Preretirement Death Benefit

If the exccutive dies before age 65, a jump-sum settlement with his
estate in the amount of the aggregate payments due if he had lived is
typically made. Thus his heirs would receive (A4)(R) dollars in the
situation just depicted, all of which is taxable at whatever estate tax
rates apply. By assumption here, 25 per cent is taken to be a reason-
able estimate of the latter. Thus the after-tax present value of the pre-
retirement death benefits under the contract for a man now age x
comes to

PVDBI = (754R) [(?) () + (d’f‘)(vz) doe (%“) (v“"‘)].

X X

The Postretirement Death Benefit

A similar settlement is made after rctirement as well, if the executive
does not survive to claim all R payments promised him. The only
difference is that the amount of those installments already received is
Adeducted from the total contracted for in determining the size of the
death benefit—which again is taxed in full at estate tax rates. If he
should die after attaining age 65 and receiving the first annual payment,
but before reaching age 66, for example, his estate would be awarded
(A)(R - 1) dollars and would net, in the view here, 75 per cent of
that amount after taxes. If he died in the following year, the payment
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would be (A)(R —2) dollars. and so on. The after-tax present vahie

of wll such receipts as of age v is. then,

s\ oo I\
PYDB2 = (AR — DTS (‘;‘)U"‘ ) - (AR — 2)(.T5) (‘;")(.ﬁ?—‘)

Ao (AT (‘{65;’.‘*‘2> (8

By convention, the executive if he lives receives his deferred pay at the
beginning of cach ycar but any death benefits are remitted at the end of
the year.

The present value of the whole deferred compensation package is. of
course, simply the total of the three expressions developed above:
DCPV = PVDP + PVDB1 - PVDB2.

The Current Income Equivalent

Given this present value, the stream of salary payments which are de-
fined here as the “after-tax current income equivalent” of the arrange.
ment in question can be computed. Those payments are specified to be-
gin at age x and continue through age 64, being payable only to the
exccutive and therefore of sufficient size that they connote the requisite
present value when discounted for mortality as well as for time deferral
In the case at hand, therefore. the relevant condition is that

e I I
(ATCEQ) [<1> + ( 1+l) (v) & e (;" G ‘)] = DCPV

where ATCEQ denotes the necessary annual salary payment. Rearrang-
ing and substituting the shorthand actuarial symbols used previously, we
find that

. (D)DCPYV)
ATCEQ = - - ~
(Nv — Neot)

Were the cxccutive's annual after-tax salary raised by this amount, he
would be as well off, looking ahcad at age x, as he is in fact with the

deferred compensation arrangement described.
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EXECUTIVE STOCK OPTIONS

Scction 218 of the Revenue Act of 1950 added “Section 130A: Em-
ployee Stock Options” to the Internal Revenue Code. It established
rules for the favorable tax treatment of what were termed “Restricted
Stock Options” granted to employees of corporations. In order to

qualify for that designation, the option was required to satisfy the fol-
lowing conditions:

1. It must have been granted after February 26, {945, to an individual
for a reason connected with his employment.

2. It must have been granted by the employer corporation or its parent or
subsidiary to purchase stock of such corporations.

3. The option pricc must have been at least 85 per cent of the fair
market valuc of the optioned stock at the time the option was granted.

4. The option must be nontransferable except by will or by the laws of
descent and distribution.

5. It could be exercisable, during the lifetime of the optionee, only by
him.

6. The optionee, at the time the option was granted, could not have
owned stock possessing more than 10 per cent of the combined voting power
of all classes of stock of the employer corporation.

If the option met those requirements, and if the optionee: (1) was an
employee of the corporation granting the option or of its parent or sub-
sidiary at the time he exercised the option—or had been one within
three months beforechand—and (2) did not dispose of the stock acquired
under the option until at least two years after the date the option was
granted or until at least six months after the date the option was ex-
ercised, he was eligible for the following speciai tax treatment:

1. If the option price was 95 per cent or more of the market value of the
stock at the time the option was granted, any gain from the subsequent sale
315
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of the optioned stock was considered o capital gain and taxed wccordingly.

2. If instead the option price was between 85 and 95 per cent of the
market value of the stock at the time the option was granted. any profit
realized upon subsequent reaale was taxed as follows: 0 i, at the time
of the sule, the market price of the stock was less than the market price
when the option was granted. the difterence between the option price angd
the sale price was treated as ordinary income at the time of the sale; (b) if,
at the time of the sale. the murket price of the stock was greater than the
market price when the option was granted. the difference between the
option price and the market price at the date of granting was treaed g
ordinary income: the cxeess of sale price over that market price was con-

sidered u capital gain,

The law also provided that, in the cvent of a stock spht or a stock
dividend payable to the cmployer corporation’s sharcholders, the num-
ber of shares under option to the executive. and the option price, could
be adjusted to reflect that change. No deduction from taxable income
pursuant to cither the granting or the eventual exereise of the option
was allowed the corporation itself.

The revision of the Internal Revenue Code undertaken by Congress
in 1954 made several modifieations in these rules. Chief among them

WCre:

I. The restriction as te those individuals who owned more than 10 per
cent of the employer corporation’s stock was removed. It was specified,
howcever. that any options granted to such persons had to be issued at u price
not less than 110 per cent of the market price on the date of granting if
they were to qualify as “Restricted™ stock options.

2. Vuriable-price options were sunctioned. According to this provision, it
became possible to reduce the price of an option previously granted under
certain conditions if it turncd out thut the market price of the optioned
steck declined subsequent to the granting of the optien and the new. tower
price persisted (or a significant period of time.

1. A limit of ten vears was placed on the term of a single option.

The rest of the 1950 legislation was retained substantialiy intact. and
the entire set of regulations becaime Section 421 rather than Section
130A of the Revenue Code,

In 1964, howcever, a major change in the relevant statutes occurred.
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A much less favorable view of the privileges that should be associated
with the option was adopted by Congress, and the attractiveness of that
device diminished noticeably. The revised legislation (now Sections
421-425 of the Revenue Code) specified that, in order for an option
to be awarded special tax treatment under the new designation ““Quali-
fied Stock Option”:

1. The option price must equal or exceed the market value of the stock
involved at the tinie the option is granted.

2. The option niusi be exercised within five years of the date of its
granting.

3. The shares of stock acquired under the option must not be resold
within three vears of the date it is exercised.

4. The option must be granted pursuant to a plan which specifies the
number of shares of stock to be issued and the emplovees or class of cni-
ployees who are to receive the options. This plan must be approvesl by the
sharcholders of the vorporation within twelve months of its adoption and
cannot extend for morc than ten years.

5. The option price vannot be reduced in the face of declining stock
markei conditions nor can the option, by its terms, be exercisable while
there is outstanding an option which was granted to the same cmployee at
an earlier time.

6. The optionee, immediately before the option is granted, must not own
stock representing niore than 5 per cent of the voting power or value of
all classes of stock of the issuing corporation (up to 10 per cent in the case
of certain specified small businesses).

If these conditions are met, the difference between the market price
of the stock acquired under option at the time it is eventually resold
and the original option price is considered to be a long-term capital
gain and is taxed accordingly.

If instead the optionece disposes of the stock less than three years
but more than six mouths after exercise, the spread between the option
price and the market price on the date of exercise is taxed as ordinary
income at the time the stock is sold. The difference between the muarket
price at the time of the sale and that at the time of excrcise i taxed as a
capital gain.

Finally, if the stock acquired is resold within six nionths of exercise,
any profits are taxable in full as ordinary income.
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Valuation Under the New Tex Law

Despite these rather substantial changes in the tax treatment of optiops,
the procedures deseribed in Chapter 4 of the text for measuring the com-
pensatory value of—and constructing “current income cquivalents™ for—
options granted be
der the new legislation as weli Tt is truc that. as a result of that legisla-
tion. exceutives are likely to cnjoy somewhat more modest option profits

in the future than they have in the past but the basic character of the

fore 1964 can be applied directly to those issued un-

instrument has not bueen altered. and our approach to its valuation
should require no important adjustments.

For cxample. the fact that the maximum term of the option has been
shortened to five years and the minimum option price raised to 100 per
cent of market on the date of granting mercly implics that these param-
eters will now determine the duration and magnitude of the executive's
stock option current equivalent instcad of the ten-year. 95 per cent
combination most frequently encountered prior to 1964. Siniilarly, the
restriction that employees who own stock representing more than §
per cent of the voting power or value of all classes of stock of the em-
ployer corporation cannot now qualify for favorable tax treatment on
any options they are granted simply means that a slightly smaller num-
ber of executives may end up recciving such options in the vears to
come than might otherwise have been the casc. There is. however, no
reason to view those who do still qualify and differently than we have in
the past.

The one provision of the new tax law which might suggest a revision
of our valuation procedures is that which specifics a holding peried of
three years from the date of exercise of an option as a requirement for
capital gains tax treatment of any profits realized upon resale of the
shares thus acquired. It was argued in Chapter 4 that under the original
stock option legiskation the compensation implicit in the optionec’s ¢p-
portunity to purchasce shares of stock at a discount from the prevailing
market price could be measurcd very preciscly by the size of that dis-
count at the time it was claimed, i.c., on the date of the option’s exercise.
From that point on the optionce stood in the same position as any in-
vestor who might have purchased a like number of shares on the open
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market; the orfl_v difference between his epportunitics and everyone
else’s was the initial purchase discount itself, Under those conditions.
the gap between option price and market price at excrcise completely
defined the optionee’s net market advantage and supplicd us with an ac-
curate index of the compensation he obtained from his option.

According to the rules currently in cflect. however. the executive who
exercises an option is subject to a constraint which is not imposed on
other investors: he must wait a full three yeurs before reselling the shares
he has purchased in order to avoid having his profits taxed as ordinary
income. The question therefore arises as to whether there should be
some downward adjustment in our appraisal of the value of that option
to reflect this requirement. The position taken here is that the indicated
constraint is more apparent than real and that no such adjustment is
necessary, since the optionee’s market activities are not in practice
limited by the additional holding period per se and he is not put at any
meaningful disadvantage by it.

For one thing, most exccutives retain the shares acquired pursuant
to the exercisc of stock options in their portfolios for a substantial
period of time, even in the absence of formal sanctions for not doing so.!
They scem to consider an option a convenient vehicie for obtaining on
favorable terms a long-run ownership interest in their firms rather than
a speculative opportunity to realize guick profits. Few of them arc there-
fore likely in practice to feel themselves differentially “locked in” to the
shares thus purchased even in the face of a three-year waiting period.
It may well be. of coursc. that those shares simply take the place of
some the optionee would otherwise have acquired in the norinal course
of affairs, and that on balance his aggregate holdings of the stack of his
employer are not increased over time. That is quite a different issuc.
however, and one which deserves to be treated on its own merits. The
fact remains that executives have not in the past typically resold optioned
stock for several years, cven thongh they could have done so without a
tax penalty.*

1 For evidence on this point. sce: George E. Lent and John A. Menge. “The

importance of Restricted Stock Opiions in Exccutive Compensation.” Manage-

ment Record, June 1962. .
: Clearly, other types of implicit or informal sanctiors threatened by the

ocrganizations to which such exccutives belong may. in part at least, account for
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There is also evidence that. in general, top corporate executives maip-
tain a fairly sizeable ownership interest in their iespective firms apart
from any shares acquired through the exercise of stock options. Thus, jf
an optionce should decide to liquidate a portion of his holdings in order
to free funds for consumption or other investments. he can almost cer-
tainly do so by selling off sharcs which were purchusced in the normal
manner and which have been held long enough to qualfy for capital
gains tax trcatment. In this manncr, optioned stock is effectively in-
sulated from the tax penaltics of short-term trading.

Both of these arguments arc. of coursc. empirical.* The contention is
that a long holding period requircment is not a real constraint for the
great majority of cxccutives who are granted options because they can
and will ordinarily hold for several years anyway. Nonctheless. for
certain individuals this will not—or would not by preference—be true,
and in their case the worth of the option will be somewhat overstated by
utilizing the pre-1964 valuation procedures and current income equiva-
tent format for options granted thercafter. Even for some of thesc in-
dividuals, however. there is a way out which still preserves the validity
of the position taken herc. Hf the optionec’s problem is only one of
liquidity, he need not accept a tax penalty in order to raise funds. He
can simply borrow against the valuc of his stock and repay the loan later
by liquidating his holdings after the three-ycar period expires. It is only
in situations where the optionee would. but for tax considerations. dis-
posc of the shares he has acquired within three years because he an-
ticipates a decline in price or perecives a more favorable alternative in-
vestment opportunity that he does in fact find himself at a disadvantage
vis-d-vis the market.* As was suggested above. this problem should not

this phenomenon. Thus, the executive Inight hesitate to dispose of shares he
has acquired under option for fear of having that action interpreted by his
superiors or by the firm's sharecholders as an expression of his lack of confidence
in its future prospects.

% And. as such, clearly require more documentation than they have been given
here. if they are actually to be used as a basis for valuation.

+1t is worth noting that, were it possible for top corporate executives to sell
short shares of their firms’ stock, the adverse tax conscquences associated even
with these situations could be circumvented. Thus the optionce would, instead
of selling off stock acquired under option. go short in an equal number of
shares at what scemed to him the opportune time. He would then cover that
short sale with the proceeds of the sale of the optioned shares as soon as they
were cligible for capital gains tax treatment. Unfortunatcly—for us. that is—
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arise frequently. When applied to exceutive stock options issued under
the new tax law, therefore, the techniques developed in Chapter 4 will
no more than shightly oversiate their “true™ value.

the senior officers and directors of large publicly held corporations are pro-
hibited by the SEC from engaging in such activities (Securities and Exchange
Acy, Section ©).
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PRESENT VALUE AND CURRENT
EQUIVALENTS OF OTHER
COMPENSATION ARRANGEMENTS

Deferred Stock Bonuses

The analytical framework for mwcasuring the compensatory value of
a postretirement deferred stock bonus arrangement is essentially the
sanic as that developed for cash deferred pay contracts. The benefit
structures and tax trcatment of the two instruments are virtually identi-
cal. the only difference being the form in which bencfits are ultimately
transmitted. Thus a deferred stock bonus provides for: (i) a series
of anmual pavments to the employce in retirement. cach consisting of a
specified number of shares of the employcr corporation’s common stock;
(2) The immcdiate transferral of all the shares set aside under that ar-
rangement to the cmployee’s estate if he dics prior to retirement; and
(3) an immediate scttlement with the estate in the amount of the re-
maining installments due if the employee dies after retiring but before
enjoying the full series of annual payments designated.

The shares received are taxcd to the employee at regular personal
income tax rates or to his estate at the applicable cstate tax rates-—in
both cases according to the market vaiue of those shares at the time of
receipt. The onc peculiarity of the valuation procedure required for such
an arrangement is the necessity to make a new appraisal of the worth
of the benefit package periodically as stock prices change. even if no
additional shares are allotted to it.

THE ANNUAL RETIREMENT PAYMEMTS
If an exccutive, age x. is promiscd a deferred stock bonus consisting
of a series of R annual payments of K sharcs cach. to begin upon his
retirement at age 65, and if the current market price of those shares 18
322
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P. dollars each, the after-tax present value of the prospective payments
may be written as

PVRP(x) = (K)(P)(l — f) [(Ie>> 65 4 (j«,‘) (5
gooeen b (I“*R"‘> 654 R-1 ]
I‘Y (V ) ’

PVRP(x) = (K)P)( — 1) (N('S_D N65;‘T R)

X

or, more conveniently,

where ¢ denotes the over-all effective persenal tax rate associated with
an annual! income of size (K) ().}

If, by the time the executive reaches age x 4 1, the market price of
the shares involved has changed, it is necessary to adjust our estimate
of the value of his deferred bonus to reflect this change in his circum-
stances. Thus we have

APVRP(x + 1) = (K)(Pest — P(1 — A1) (-A o~ N""S“‘) -

x+1

This represents the after-tax present value as of age x + 1 of the in-
creasc (or decrease) in the worth of the bonus agreement occasioned by
the stock price rise (or fall) experienced during the preceding year. The
notation Af refers to the effective personal tax rate on the increment.
This procedure is then repeated every year until the man retires, the
result being a series of present value computations for cach deferred
bonus observed.*

PRERETIREMENT DEATH BENEFITS
Assuming 25 per cent to be a fair approximation of the relevant
estate tax levy for executives, the present value as of age x of the pre-

1 As indicated in the discussion of thesc instruments in Chapter 5, footnote 11,
5 per cent per annum is deemed the appropriate discount rate for purposes qf
calculating present values. Therefore. the symbol + in the equations above Is
defined as (1/1.05) rather than the {1/1.025) figure used for pension and cash
deferred compensation arrangements.

2 As noted in the text in connecticn with stock option valuation, the change
in stock price could be recorded every month or every quarter if a more fre-
quent appraisal and revision of the worth of the particular arrangement were
considered desirable. Since the analysis throughout the present study has been
in terms of annual data, however, that orientation will be maintained here.
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retirement death benefits payuble under the arrangement  described

above is

A
PYDBI(Y) = (TSNK)P(R) [( )n)

des\, 2 A dey’ o

Except for the substitution of the product (K)(P.) for the annual cash
payment A. this is a duplicate of the expression derived in Appendix F

for a regular deferred compensation contract.
Every year in which the market price of the stock changes, then, the
increiiental death benefit present value as of that vear is computed.

Thus,

APVDBI(x + 1) = (ISHK)Pxs1 — ")(R)L( ‘H) M

lr+l

(tll\ +2>( b <1da4 ) (vss-x—l)]
-1 x4+t

and, in general,

el 1‘ m m-—n
APVDBI(x 4+ 1) = (TS)NK)(Pxin — Peyn-1I(R) 3. <‘/ * > ("
m=n x+n

for 1 <=n= (64 - x).

POSTRETIREMENT DEATH BENEFITS

A similar analysis applics to the postretirement death benefits. If the
exccutive. now age x, should dic during the first year of his retirement,
his estate stands to receive the (K)(R — 1) shares of stock that will
not yet have been distributed to him by the corporation in annual de-
ferred bonus payments. Given a current per-share stock price of P..
that death benefit is estimated to have a before-tax value equal to
(PY(K)(R — 1) dollars and therefore implies an after-tax present
value as of age x of

66—

CISYPIKNR — n( ‘)( 9.

I Y
W e aml s
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If he dies the following year, the resulting death settlement will con-

sist of (K) (R — 2) shares having a present value now of

CTPYKNR — 2 (fjt_sc») @7,

X

And, for the whole series of such prospective payments, we have

R-1
PVDB2(x) = (15)(P)(K) Z (R —n) <d—6;—ﬂ) (v65-~t+n)‘
n=1 x

Each time stock prices rise or fall, the change in this present value is
determined as before. Thus,

R—-1
APVDB2x 4 1) = (15)(Pet1 — PYK) 3 (R — ) (‘;64',“_) (55

n=1 x4

and
APVDB2(x + m) = (75)(Pxtm — Peim—1)(K) multiplied by

R-t des+nY , 65—x4+n—m

x-4-m
for each 1 = m = (64 — x). The increment is evaluated in every in-
stancc as of the ycar it occurs.

THE TOTAL PACKAGE
The aggregate after-tax present value of the deferred stock bonus
at the time it is established is, then,

PVDSB(x) = PVRP(x) + PVDBI(x) 4- PVDB2(x).
The total change therein in each subsequent year is
APVDSB(x -+ n) = APVRP(x 4 n) + APVDBi(x +- n) + APVDB2(x + n),

which must be computed through age 64 for the executive in question.

THE CURRENT EQUIVALENT

The strecam of annua! after-tax salary payments beginning at age x,
continuing up to and including age 64, and having a present value as
of age x equal to PV DSB(x) is the first element in the “current income
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cquivalent” of the deferred bonus. Thas, where ATCEQ(X) is the nec-

essary annual payment,

['. [\' 1 l’(, .
PVDSB(x) = [ATCEQ(x)] [(/) %»< N ’) () 4 < [A:)(r()" ‘)]

defines the relevant equality. Rearranging:

[PYDSB(OID,)

ATCEQR) = (N Nes)

And, in cach subsequent year, the appropriate increment to that stream

of payments is

[APVDSB(x -+ m(Dyy,)

AATCEQ(x - n) = .
oA ) (Nyan — Nes)

As a result, the total in any given year for the deferred stock bonus
which was initially established at age x comes (o

ATCEQ(x + n) = ATCEQ(¥) 4 3 [AATCEQ(x + m)

n=

The current cquivalents for additional bonuses of this type can then
simply be added to this fignre to arrive at an aggregate which reflects not
only the initial value of cach but any later changes in that value.

Profit-Sharing Plans

A corporate profit-sharing plan which provides that the funds al-
located to it be invested in shares of the firm’s common stock and those
shares distributed to the employee immediately upon his retirement 18
simply a special case of a deferred stock bonus and may be analyzed in
a similar manner. The only benefits payable under such an arrange-
ment are the indicated retirement distribution and a preretirement death
benefit which specifics that the shares credited to the employee™s account
be awarded to his estate if he should die before attaining age 65. Both
are taxable on the basis of the market value of the shares involved on
the date they are distribnted, the retirement payment at the capital
gains tax rate and the death benefit at estate tax rates. As with a deferred
stock bonus, it is necessary to keep track of changes over time in stock
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prices in order to update the value of the arrangement and ensure that
. H i L (
its current income equivalent adequately reflects that value

THE RETIREMENT BENEFIT

An employee now age x who has credited to his profit-sharing aceount
in the current year M shares of the employer corporation’s common
stock having a market price equal to P dollars per share has in prospect

a lump-sum retirement benefit of (M) (P,) dollars. The after-tax present
value of that benefit is therefore

PVRB(x) = (T5X(MY(P) (’“) (455

Y

where again in this case, v = (1/1.05). If, over the following vear, the
market price of the shares changes, the employee will have cxperienced
a change in the prospective value of his remuneration amounting to

APVRB(x + 1) = (T5(M)(Pc:1 — Py) (//65 ) (555N
x+1

and, in general

APVRB(x + 1) = (TS)YMY(Prin — Poin ) ( //“— ) (55 -y
x+n

forall 1 = n = (64 — x).

PRERETIREMENT DEATH BENEFITS
The benefit format and present value of these payments are simply
duplicates of those applicable to deferred stock bonuses. Thus

PVDB(x) = (.75)(M)(P:) [(;’f)(v) N (r@) o

and

€4—-x 3
At m m—n-
APVDB(x + n) = (T)(M)(Pesn — Petnt) 2 (/ . > R
m=n x+n

for the yearly present value increments.
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THE PACKAGE AND ITS CURRENT EQUIVALENT
The combincd present value of the itwo benedits is PV (y)
PVRB(x) + PVDB(x) and the annual change in that value APV (v -+ p)
S APVRB(x + n) + APVDB(x |- n). Following our previous nota.
tion, the after-tax current income equivaient of the arrangement s

PPl
ATCEQ(x) = (Nx — Nos)

ATCEQ(x +n) = ATCEQ(Y) - 3J |MTCEQ(x = j)]
j=1

where

AP DD
AATCEQ(x - j) = (Nes — Nes)

A profit-sharing plan under which bencfits were payable in cash instead
would bu analyzed in the same way. the only difference being that
adjustments for changes in stock prices would. of course, be unneces-

sary.

Savings Plans

Since the typical corporate “savings plan’™ or “thrift plan™ closely re-
sembles a profit-sharing arrangement. the framework for its valuation
is almost identical. The only ncw element is the presence of contribu-
tions to the plan by the emplovee, whose valuc must be deducted in
arriving at the relevant ner present value.

THE RETIREMENT BENEFIT

A savings plan commonly specifies that the total of the empioyee's
and the corporation’s contributions. along with the accumulated in-
vestment income carncd on them. be distributed to the cmployee in a

lump sum upon his retirement. The capital gains tax applics to the excess

of such distributions over the aggregate contributions by the emplevee,
Therefore. if the firm adds a dollars to the man's savings plan account
for cvery dollar he contributes cach year. the total prospective retife-

ment benefit which results from a contribution of size K out of current
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salary by an employce now age v is (K) (1 + a). After taxes, this im-
plics a future receipl of T

K(! 4 @) — (250(aK) = K(1 4 .75q)

having a present valuc. as of age x, equal to

PVRMx):(Kx1§7&0(¢>Ug_“

'«
adopting the usual notation.

If, then, each dollar placed in the savings plan in that year is invested
so as to have a capital value—including the reinvestment of any
dividend or interest imcome—cqual to 7,., dollars at the end of u{c
ycar, the present value of the anticipated retirement benefit must be
revised to reflect this change. Accordingly. the employee would. as of
age x + |, expect to receive upon retirement (1, .,) (K)(1 + a)
dollars before taxes as a result of his participation in the plan during
the previous year. Of this amount. K dollars will be tax-free, and the
new prospective after-tax bencfit comes to

U)K+ @) — (29)[(er) (KN + @) — K]
= K[1 + (75Tl + o).
This represents an increase of
K[I = (79)(as)(t + @) — K[1 -+ (T9)(@)
= (IRt NE -+ @) — ]

pursuant to the years investment experience. The after-tax present

value of that increment is

I e
APVRB(x + 1) = (TR} + @) — a] (1 f:) ¢

If. in the following year. each dolar of capital value at the beginning of
thc year becomes [... dollars at the end. the before-tax retirement
benefit rises to (I, ), 1) (K)(1 + a). After taxes it is

Les XLy YK+ @) — (29| (L) (e (KN + @) — K|
= K[l = (75T D)1 + )]
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and the increment is
Kli -+ (7))l ) @) — K[1 -+ (It - a)
= (TINEKW ) + aYler2 — 1)

with an after-tax present valuc of

! .
APVRB(x + 2) = (I(K) L) + a)levz = 1)(1 "2)(‘»6- =2

RY

In general, then,

l 3 S—~x-—-n el
APVRB(x + n) = (KN} + @)Letn — 1)( ’ )("6’ T (Lesn)

Ixyn i=1

forall2 < n < (64 — X).

PRERETIREMENT DEATH BENEFITS

Should the employee dic before attaining age 65, the usual arrange-
ment provides that his estate reecives the then-accumulated value of both
his and the firm’s contributions to the plan. As in the case of a con-
tributory pension,” the portion of that receipt which consists of a return
of the man’s own contributions is taxed to the cstatc at the regular cstate
tax rates and the rest as a long-term capital gain. By convention here, of
course, this implies a 25 per cent rate for both portions and thercfore
for the total.

Thus, the amount of the prospective death benefit, as perceived at
age x, is K(1 + a) dollars and its after-tax present value is

dr X 2
PYDB(x) = (TSXK)(I + a) [( 1'—) ) + (d f‘) )

s
et <(i,64> ("65*")]-

Ac a result of the investment income credited to the account during the
first year, the potential benefit increases to (1. ) (K)(1 + @) dollars,
a gain of (I,., — 1)(K)(1 4 a) over the initial figure and an addi-
tional after-tax present value of

64 —x A .
APVDB(x + 1) = (75)(Ier1 — DK + @) 2. (d‘?“) ).

j=1 1_\'+]

3 See Appendix D.
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In general

APYVDB(x | n) = (I5)levn — KX + q) multiplied by

n-1 64-—-x duss
|: i]=Il ([:cw'—i):l > (1”1’) (Y

j=n x+n

again for 2 < n < (64 — x),

THE PACKAGE AND THE CURRENT EQUIVALENT

The rest of the story, then, foliows exactly the pattern above.
Thus, PV(x} = PVRB(x) + PVDB(x) — K and APV(x + n) =
APVRB(x + n) + APVDB(x + n) for the present values, the em-
ployee’s initial contribution, K, being subtracted in order to obtain the
appropriate net value to him of the indicated benefits. For their current
income equivalent

ATCEQ(x) = '['(?v ﬂ?]_](i_s_))

ATCEQ(x - n) = ATCEQ(x) + " [MTCEQ(x + )]
j=1

where

[APV(x 4 N][Ds+j]
AATCEQ(x +j) = ——— - S
Q(x + 1) (Net, — Neo)
The current equivalents of the benefits from the plan resulting from
subsequent years’ participation by the employee can then simply be

added to these figures.
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COMPANIES IN THE SAMPLE

Allicd Chemical Corporation

American Can Company

American Cyanamid Company

American Metal Climax, Incorpo-
rated

American Tobacco Company

Anaconda Company

Bendix Corporation

Bethichem Steel Corporation

Bocing Company

Borden Company

Caterpillar Tractor Company

Cities Service Company

Continental Can Company

Contincntal Oil Company

Douglas Aircraft Company

Dow Chemical Compariy

E. I. DuPont de Nemours and Com-
pany

Euastman Kodak Company

Fircstone Tire and Rubber Com-
pany

General Electric Company

General Foods Corporation

Gencrai Motors Corporation

General Tire and Rubber Company

B. F. Goodrich Company

Goodyecar Tire and Rubber Com-
pany

Gulf Oil Corporation

Intand Steel Company

International Business Machines
Corporation

International Harvester Company

International Paper Company

International Telephone and Tele-
graph Corporation

Jones and Laughlin Steel Corpori-
tion

Lockheed Aircraft Corporation

National Dairy Produets Corpora-
tion

North American Aviation, Incorpo-
rated

Phillips Petrolecum Company

Procter and Gamble Company

Radio Corporation of America

Republic Steel Corporation

R. J. Revnolds Tobacco Company

Sheli Oil Company

Sinclair Oil Corporation

Standard Oil Company (Indiana)

Swift and Company

Texaco, Incorporated

Tidewater Oil Company

United Aireraft Corporation

United States Rubber Company

United States Steel Corporation

Westinghouse Electric Corporation
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SAMPLE SIZE EACH YEAR

Executive Rank, by Total After-Tax Compensation

APPENDIX J

Second

Third Fourth Fifth
Highest- Highest- Highest- Highest- Highest-
Year Paid Paid Paid Paid Paid
1940 49 48 44 45 44
1941 49 48 47 46 45
1942 49 49 47 45 46
1943 49 49 47 47 45
1944 50 50 48 47 46
1945 50 50 48 46 45
1946 50 49 49 47 44
1947 50 49 49 47 46
1948 50 50 50 48 43
1949 50 50 50 48 43
1950 50 50 49 49 46
1951 50 50 49 46 47
1952 50 50 47 47 46
1953 50 50 46 47 40
1954 50 50 47 45 41
1955 50 50 46 43 38
1956 50 48 46 42 31
1957 50 48 45 40 29
1958 50 49 40 38 29
1959 50 48 38 32 29
1960 50 46 33 32 24
1961 49 44 32 27 23
1962 48 40 30 24 19
1963 47 37 30 21 13

Nove: A complete sample in each case would be 50.
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DERIVATION OF THE INDIVIDUAL
RETIREMENT ANNUITY PREMIUM
RATE SCHEDULE

Historical premium rate quotations were obtained from two leading
insurance companics: Connecticut General Life Insurance Company and
The Travelers Insurance Company. The quotations represented the an-
nual premiums required for the purchase of a nonparticipating straight
life annuity to begin at age 65 and providing for a full cash refund (of
the interest-accumulated net premiums) in the event of the death of the
prospective annuitant prior to that time. This is the individual annuity
form specified in Chapter 2 as the exccutive's relevant market aiterna-

©

tive to his employer’s pension plan.

Even though the compensation data presented throughout the study
cover the period 1940 through 1963, it was necessary to sccure
premium rate information back to 1938 in order to handle properly
those cases in which exccutives came under pension plans as carly as
that year. Both insurance companies have had several premium sched-
ules in effect since then. indicating that for completeness scparate
tabulations for each of the various subperiods should be compiled here.
In the interest of cfficiency. however. the number of such subperiods
was arbitrarily restricted to three: 1938 through 1948. 1949 through
1958. and 1959 through 1963. These intervals roughly coincide with
those covered by the schedules offered by the two firms, which were
not entircly congruent, and give expression to the more significant
changes in premium rates which have occurred since 1938, They
should, therefore. provide both a manageable and an acceptable repre-
sentation of the recent history of individual annuity costs.
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Each of the various premium rate quotations was supplied in the for
of a schedule of end-of-year “cash values” and an aCCOI‘I]p.an)'in(I‘\q:l
nuity conversion factor for age 65. For example, the following séﬁidlllg
applicd to annuity contracts sold from 1938 through 1948 b): one of
the two insurance companies:

Number of Ycars Cash Value at End of Year
Premiums Paid Per $100 Annual Premium

$ 52
142
244
352
464
581
704
832

- R . S R S N S

28 4,723
29 5.009
30 5,307

Annuity payable at age 65 per $1,000 of cash value =
$6.68 per month.
According to thesc quotations, then, a man who, at age 57, contracted
to purchase a retirement annuity and paid eight annual premiums of
$100 each would, at age 65, stand te rcceive

832

( ) (6.68) = $5.558
1000

per month, or a total of $66.69 in annuity benefits per year, since he

would have accumulated $832 in cash value by that time. Similarly,

had he begun to pay premiums when he was 35 years old, his annual

benefit at age 65 would have been

5307
07N 6 68)(12) = $425.41
(1000>( B(12)

as a result of paying thirty annual premiums of $100.
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it is, of course, a simple matter to transform this schedule of cash

values into a schedule of premium rates per dollar of annuity henefit
as a function of age at the time premium payments begin. Thus, if a
$100 annual premium starting at agc 35 and continuing through age 64
will purchase $425.41 in annuity benefits, a $1 annuity benefit would
require

00 $0.235

425.41
in premiums per ycar. [n general, the cash-value-to-premiuin  rate
conversion formula is

(100)(1000)

T (12)(6.69)| C(65 — ¥
where P(x) denotes the anpual premiun payable beginning at age x for
the purchasc of a $1 per year annuity which is to start at age 65, and
C(65 — x) is the cash value tabulated above for (65 — x) ycars’ worth
of premium payments. In the cxample just cited, an age of 35 at the
time of the initial premium payment implicd a total of (65 — 35), or
thirty years of premiums. Therefore,

P(x)

(100)(1000)

= $0.235.
(12)(6.68)(5307)

P(35)

Because the computations involved in arriving at the “current income
cquivalent” of a pension make it convenient to have the premium
quotations stated in this form, cach of the schedules provided by the
insurance companics was transformed accordingly. In the case of the

schedule above, the result was:

Age at Time Annual Premium Per Dollar

of Purchase of Annuity at Age 65
64 23.9044
63 8.7852
62 5.1127
61 3.5440
60 2.6885
59 2.1471

(Continued)
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Age at Time Annual Premium Per Dollar
ot Purchase of Annuity at Age 65

58 1.7720

57 1.4994

37 0.2641

36 0.2490

35 0.2350

These are, therefore, the relevant figures for the years 1938 through
1948 for this particular firm. A similar schedule was derived for the
other insurance company and the average of the two taken to be the
“typical” premium rate per dollar of retirement annuity confronted by
execuiives during that period.

The procedure was then repeated for the intervals 1949-58 and
1959-63. The complete set of averaged premium rates which was ob-
tained is the following:

Age at Time Annual Premium Per Dollar of Annuity

of Purchase 1938-48 1949-58 1959-63
64 $20.9453 $18.8166 $16.1630
63 8.0126 7.8305 7.2040
62 4.7947 4.8864 4.6011
61 3.3821 3.5314 3.3708
60 2.5841 2.7526 2.6541
59 2.2784 2.2392 2.1550
58 1.7252 1.8844 1.8113
57 1.4666 1.6183 1.5545
56 1.2687 1.4149 1.3570
S5 1.1157 1.2544 1.2006
54 0.9899 1.1206 1.0720
53 0.8856 1.0109 0.9668
52 0.7985 0.9182 0.8779
51 0.7248 0.8399 0.8019
50 0.6614 0.7720 0.7363

{Continued)
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) Annual Premium Per Dollar of Annuity
Age at Time )

of Purchasc 1938 48 1949-58 1959-63
49 0.6063 0.7130 0.6796
48 0.5578 (16614 0.6297
47 0.5154 0.6155 0.5852
46 0.4777 0.5748 0.5460
45 0.4438 0.5380 0.5106
44 0.4i35 0.5052 0.4795
43 0.3861 0.4753 0.4515
42 0.3613 0.4481 0.4259
41 0.3386 0.4234 0.4025
40 0.3180 0.4007 0.3811
39 0.2991 0.3799 0.3609
38 0.2817 0.3606 0.3423
37 0.2657 0.3428 0.3250
36 0.2508 0.3263 0.3091
35 0.2371 0.3109 0.2943

A schedule for ages 35 through 64 was sufficient to cncompass all the
executives there was occasion to treat empirically, since most of them
were already quite high up in their firms’ hierarchy by the time pension
plans came into common use.'

The second feature of individual annuity contracts which is pertinent
to the calculations is their provision for a refund of the potential an-
nuitant's premiums if he should die before attaining the age at which his
annuity is to begin.? That provision specifics that his estate shall receive
the amount of the gross premiums paid up to the time of his death or
the cash value listed for that year, whichever is greater.® If an individual
who contracted to purchase an annuity under the terms of the first
schedule tabulated in this appendix died after making, say, threc $100
annual premium payments, his estate would have reccived $300. since
the cash valuc indicated for year 3 is only $244. 1f he had dicd after
making cight payments, his estate would have reccived $832, which
exceeds the $800 in total gross premiums paid to that point. In effect.
the listed cash values represent the sum to which the individual's net

1 See Chapter 7.

2 No death benefits are pavable after the anouity begins according to the form
of that instrument chosen here as a stundard of comparison for the pension. See

Chapter 2.
3 See also Appendix D.
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premiums—rnet of sales commissions and administrati ;
cumulate at the rate of interest guaranteed rtl)()"nt]l]::.\(:tcr)?ltt!*vc te:\( pe"f“‘es‘“ac'
of cach successive ycar of premium payme N :IS | e o

ayments. Thus, the insurance
company agrees to refund at least the absolute amount of the poliey-
holder’s gross premiums in the cvent of his premature death, and will
pay the accumulated amount of his net premiums if that figure is
greater.

This feature, of course, has a significant value to an individual who
might contemplate the purchase of an annuity and is, as was outlined in
Appendix D, zn.n important element in the determination of that particu-
lar contract which is as valuable as his pension. It is desirable to tabulate
the present value of the possible death benefits per doilar of prospective
annuity along with the applicable premium raies in order to chiminate
the need to recompute those present values each time a measurement of
the annuity’s tofel present value is required. This can be accomplished
by first converting the original schedule of cash values per $100 annual
premium into one expressed in terms of cash value per doltar of antici-
pated annuity receipt, and then using thosc figures as the inputs to the
death benefit present value formula developed in Appendix D.

To illustrate: A man, age 57, who contracted to pay eight $100 an-
nual premiums to the insurance company whose cash value schedule is
listed above would, as part of the bargain. be assured that his estatc
would receive the following schedule of death benefits dependiag on the
time of his death:

If Death Should The Estate
Occur at Age: ® Will Receive: ®
57 $100
58 200
59 300
60 400
61 500
62 600
63 704
64 832

a Assumes premiums are paid at the
beginning of each year and that, if
death occurs, it is at some point sub-
sequent to that payment.
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If he paid instead the 51.4994 annual premium required for y §)

annuity, the associated schedule of death benefits wonld lonk iike:

Age al Death
Time of Death Benefit
57 $ 1.4994
58 2.9988
59 4.4982
60 5.9976
61 7.4970)
62 8.9964
63 10.5559
64 12.4750

Each of these values is simply (1.4594 100) of the corresponding
figures above. This, then, is the relevant tabulation for age 57 for a
schedule of per-dollar annuity present values for this particular in-
surance company. As indicated in Appendix D. death benefits are tax-
free to the policyholder’s estate if they represent merely a return of his
gross premiums—as would be the case if he should die at any time
prior to attaining age 63 in the cxample here—but a capital gains tax
is assessed on any excess above the gross premiums. Thus, if our
$1 annuity purchaser should dic when he is age 63, his estate would
receive, after taxes, (10.5559) — (0.25)(10.5559 — 10.4958) =
$10.5409, since $10.4958 represents the total amount of seven $1.4994
annual premiums. Similarly, if he should die the following year, his
estatc would receive (12.4750) — (0.25)(12.4750 — 11.9952) =
$12.3630 net of taxes.

When this series of potential after-tax death benefits is discounted for
mortality and time deferral back to age 57 (as discussed in Appendix
D), the result is the aggregate present value of those payments per dol-
lar of retirement annuity purchased—the form in which it is most con-
venient to express the relationship for purposes of “current equivalent”
caleulations. Similar values can be obtained for each of the ages 3§
through 64 at which cxecutives might begin the purchase of an annuity,
and the outeome for the insurance company whose cash value schedule
has been used as an illustration here is:
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Age at Time of

Present Value of Death
Initial Premium Payvment :

Benefit Per Dollar of Annuity

64 $0.3873
63 0.4002
62 0.4392
61 0.4794
60 0.5165
59 0.5476
58 0.5729
57 0.5968
37 0.6457
36 0.6360
35 0.6258

When these figures and the corresponding ones for the years 1938--48
for the other insurance company are averaged, a composite schedule of
death benefit present values for that period similar to the composite
premium rates derived earlier is obtained. When the process is re-
peated for the other two time periods of interest, the fellowing tabula-
tion results:

Age at Time Present Value of Death Benefits

of Initial ~ PerDollarof Amnuity
Premium Payment 1938-48 1949-58 1959-63
64 $0.3381 $0.3038 $0.2609

63 0.3650 0.3567 0.3281

62 0.4118 0.4197 0.3952

61 0.4575 0.4777 0.4560

60 0.4964 0.5288 0.5098

59 ¢.5310 0.5711 0.5496

58 0.5571 0.6085 0.5849

57 0.5808 0.6388 0.6152

56 0.6020 0.6646 0.6421

55 0.6218 0.6866 0.6656

54 0.6376 0.7041 0.6849

53 0.6503 0.7196 0.7020

(Continued)
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Present Value of Death Benefits

Age at Time A )
£'1 .. Per Dollar of Annuity
of Initial el

Premium Payment 193848 1949-5K 1959-63
52 0.6608 0.7321 0.7158
51 0.6692 0.7428 0.7269
50 0.6753 0.7509 0.7355
49 0.6795 0.7571 0.7422
48 0.6816 0.7614 0.7468
47 0.6825 0.7638 0.7492
46 0.6818 0.7647 0.7502
45 0.6795 0.7637 0.7495
44 0.6762 0.7619 0.7486
43 0.6718 0.7584 0.7464
42 0.6665 0.7538 0.7428
41 0.6601 0.7485 0.7381
40 0.6530 0.7420 0.7324
39 0.6453 0.7349 0.7250
38 0.6369 0.7268 0.7168
37 0.6281 0.7184 0.7081
36 0.6188 0.7093 0.6989
35 0.6092 0.6997 0.6893

This schedule and the onge listed above, therefore, summarize the his-
torical data on individual annuities which are relevant to the pension
current equivalent computations.
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PROFESSIONAL INCOMES ANALYSIS

In Chapter 9. a comparison was made of the rate of growth since 1940
of the total after-tax compensation of top executives and the after-tax
carnings of “‘successful” physicians, lawyers, and dentists. As a means
of estimating the likely impact of progressive personal income taxes on
the last three groups. the assumption was that their carnings in 1962—
the most recent vear for which data are available—were of the same
order of magnitude as the before-tax salaries and bonuses received by
the executives in the sample studied. An assumption of this sort was
necessary because published information on professional incomes exists
only in the form of averages for the various occupational categories, and
it is therefore impossible to identify the earnings of just that upper end
of each which would scem 1o be the most logical focus for a comparison
with senior exccutives. The objective here is to test the cffects on such
a comparison of some alternative income level choices.

The assumption made in Chapter 9 was that the before-tax earnings
of the most successful men in the highest-paid of the three professions
in 1962, i.c., medicine, were equal to the average before-tax direct cur-
rent remuneration received during recent years by top executives. This
implied a figure of $143,548 for physicians. The before-tax earnings of
lawyers and dentists were then set equal to $97,439 and $99.984, re-
spectively, these figures being in the same proportion to $143,548 as the
reported averages for all lawyers and dentists were in 1962 to the aver-
age for all physicians. From the historical record of growth rates in
before-tax carnings for the three groups, their incomes were projected
back to 1940 and the relevant after-tax figures obtained.

As alternatives. the following assumptions will be tested here:

I. The before-tax carnings of the upper end of all three professions
in 1962 cqual to $143,548.
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2. The before-tax earnings of the lowest-paid of the three—tawyers
—sct cqual to $143.548 in 1962 and those of physicians and dentists
raiscd proportionately to $211,450 and $147.295.

Developments back to 1940 may then be reproduced on these as-
sumptions and new after-tax time serics created. The results are sum-
marized in the attached table and compared with exccutives’ after-tax
histories.

Tastr 1-1

After-Tax Earnings Histories
(1940 = 1.00)

Under Assumption 1 Above: Under Assumption 2 Abhove:
Smmmemme e - Top

Year Physicians  Lawvers  Dentists  Physicians Lawyers  Dentists - Executives

1940 1.00 1.00 1.00 1.00 1.00 1.60 1.00
1941 0.94 0.86 0.94 0.91 0.86 0.93 (.95
1942 1.03 0.88 0.97 Q.98 0.85 .97 0.74
1943 1.09 0 B¢ 1.02 1.H0 .80 1.01 (1.h3
1944 i.20 .85 1.12 1.09 (.85 1. 11 0.70
1945 .29 (.88 1.14 LS .88 1.14 0.69
1946 i.38 0.99 1.21 1.28 0.99 1.21 (.80
1947 1.42 1.03 1.24 1.32 1.03 1.23 (.84
1948 1.92 1.42 1.66 1.85 1.42 1.66 113
1949 1.97 141 1.68 1.90 1.41 .68 119
1950 2.038 .46 1.73 1.97 1.46 1.73 1.32
1951 201 1.48 1.78 2.00 1.48 1.74 129
1952 - 1.40) - - 1.40 - 133
1953 - .44 - - 1.44 - B E)
1954 - I.64 - - 1.6 - 1.5

19ss - — - — - - 218
1956 o - - - - - 217
1957 - - - — - — 2.20
1958 - - - - - - 21
195y 2940 2.06 2.60 270 2.06 260 216
1960 294 2.08 2.68 273 2.08 2.67 214
1961 3.01 22 279 2.79 221 278 206
1962 313 224 295 2.88 224 2.94 218
1963 - - — - — — 216
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HES

As is evident. the conclusion redched in Chapter 9 that top exec
tives have not fared as well as the professions in terms of rates of after-

tax carnings growth still holds. The gap narrows the higher the prerax
figures assumed for other occupations, but the range of estimates

specified encompasses a fairly broad range of possibilities and should
suffice for our purposcs here.
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COMPENSATION COST ANALYSIS

The question as to the relationship between the cost to the employer
corporation of the various rewards in its cxecutive pay package and the
cost of the “current income equivalents™ proposed for those rewards
was raised at scveral points in the study. The answer to that question
for cach of the major components of the package is. given the ap-
propriate framework by which to vicw the compensation transaction,
quite clear-cut. The objective of this appendix is to spell out such a
framework.

Pension Plans

Consider the case of an exccutive, now age x, who is promised K
dollars per year in retirement under his firm’s pension plan. If we
assume initially that therc arc no corporate or personal income taxes
—which assumption will very shortly be relaxed—we may express the
present value to him of that promisc as

PVe = (K (N“)
r =\,

where Ny and D, are the actuarial symbaols defined in Appendix D and
employed in developing the present value formulas in most subsequent
appendixes. The annual cost to the corporation of providing the in-
dicated pension is simply the annual premium it raust pay for this

1 For convenience, the discussion will be cast in terms of a noncontributory
pension and its current income equivalent. Nothing essential to the analysis is
sacrificed by doing so. and the present value cxpressions necessary for the cost
comparisons are much less complicated than would be the case for o con-
tributory arrangement. The arguments developed and the conclusions reached
will, however, apply cqually to the latter.
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exceutive to the insurance company from which it has purchased is
group anmuty contract.* If that premium is of size P. per dollar of
pension, the total annuat cost to the firm for the exceutive in question is

Ce = (K)(Pp).

which cost it will incur cach year until the man retires.

. Now, according to the reasoning suggested in Chapter 2, the “current
income cquivalent™ of an employee’s pension is the increment to his an-
nual after-tax salary which would permit him to purchase an individual
retircement annuity having the same present value. In the absence of
taxes, of course, a straight life annuity of precisely K dollars to begin at
age 65 would be as valuable to our hypothetical executive as his pension,
since its present value would also be

w3

as of age x.* If we then let P, denote the annual premium charged by
an insurance company for a $1 annuity of this type, the total annual
premium that would be required of the executive beginning at age x
and continuing through age 64 is

Cs = (K)(Pa)

and a salary increase of the same amount would be an appropriate sub-
stitute for his pension; he could acquire the annuity with that increasc
and be as well off in terms of present value.

The issue for our attention, thercfore, is whether, given indifierence
from the executive's standpoint, the salary increase or the pension

2 Qr, aliernatively. the amount the firm must set aside on the executive's be-
half in its own pension fund if it has chcsen to manage that fund itseif.

3 Again, for convenience and ease of comparison, the preretircment death
benefits payable under such an arrangememt will be ignored. The analysis should
be affected very little by this simplification, however, since the present value
of those prospective payments is in all cases quite small in relation to that of
the retirement benefits themselves. For example, according to the mortality table
used in the empirical portion of the current study. and assuming a 2'% per cent
discount rate, the present value to an executive. age 40. of a $1 per year re-
lirement benefit to begin at age 65 is $5.113. The prescnt value of the pre-
retirement death benefits associated with an individual annuity contract of that
size is only about $0.732. For a man, age 50, the corresponding figures are

$6.784 and $0.735.
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promise is morc costly to the compatly. Since buth costs have been pur
in the form of an annual outlay cxtending over the samce future period.

the relevant comparison 1s simply
Cr = (KPP § (WP = Ca.

Clearly. if Pp == P j.c.. if the premiums charged per dollar of prospec-
tive retircment bencfit are the same for group annuity contracts as for
individual annuities. the cost to the corporation of the current income
equivalent of cach of its employees’ pensions will be equal to that of
the pension itself.

It is worth noting that this assertion is completely independent of not
only the executive’s but the firm’'s opportunity costs. Whatcever discount
r;nti: is chosen for the individual. the present value of the payments due
under both his pension and its individual annuity counterpart aie
calculated using the same rate. which is buiit into the actuarial symbols
N, and D, in the formulation above and thus is ncutral in its impact on
the comparisons. Similarly, if the costs to the firm of the two alternatives
were expressed more fully as the present values of the indicated series
of required annual outlays, the relationship betwcen those present values
would obviously be nothing morc than a restatement of that between the
annual figures themselves. This conclusion will be seen to apply to sub-
sequent comparisons as well. since the analytical framework will be the
same in each casc.

Now. because group annuity premium rates are typically lower than
those quoted for individual annuitics. it would almost certainly turn out
in practice that even if—as in the situation depicted—there were no
corporate or personal income taxcs. it would be less expensive for the
business firm to provide pensions for its cmployees than to award them
salary increases of cquivalent value. In other words. we would expect
to find that

Pr = {1 — a)(P4)
where 0 < a < 1. If so, then,
Cp < Cu,

since

(K)Pr) = (KX — a) (Ps) < (KAL)
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Thus, our first move toward a more realistic description of the relevant
environment suggests that. for the corporation, the pension is the more
~efficient” of the two alternatives proposed.

Introduction of the corporate income tax to the comparison leaves
this relationship unchanged. Both the firm’s contributions‘to its pension
fund and any salary payments to its executives are tax-deductible. Hence
the annual after-tax cost of the pension becomes

(KY(1 — a)(Pa(t — 1)

where 7. denotes the corporate tax rate. Similarly, the annual cost of
the salary equivalent is now

(KYPAY — £o).

Therefore, the conclusion remains that Cp < C as long as group an-
nuity premium rates—-or funding obligations—are less per dollar of
prospective benefit than those for individual annuity policics.

Consider next the impact of the personal income tax, assuming for
the moment that the cffective rate for the employee in question is ex-
pected to be the same after retirement as before and that both individual
annuity benefits and any pension receipts are taxable in full at that rate.
Under those conditions the present vahie to the employee of his pension
now falls to

PV = (K) (%f) (1 — 1)

where t, is the applicable personal tax rate. On the other hand, a match-
ing decline in value is also associated with the K-dollar individual an-
nuity which was. in the absence of taxes, as valuable to him as the
indicated pension. Thus,

PV = (K) (g“) (1 - t,) = PVp.

Accordingly, an ammal premium of (P4)(K) dollars will szl permit
the purchase from an insurance company of an annuity of the proper
size, and therefore (K)(P.1) continues to define the amount of the
~after-tax current income cquivalent” at issuc. In order to provide the
executive with that much additional take-home pay each year, however,
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the corporation would have to raisc  his  before-tax salary by
(K)Y(P4). (1 = 1,) dollars. thereby mncurring a net ansual cost ot
(K) (P — 1)
A :
(1 — 1)
This obviously would be rather snbstantially in exceess of the cost of the
pension itself, since
(KY( Pt — 1)
(t— 1)

The factor 1 (1 — ¢,) represents, in effect. the tax advantage which re-

A

Cr = (K)(I — (Pl — 1) <

snlts from the fact that employees necd not, imder present faw. inchide
in their taxable income the contributions made on their behalf to
qualified corporate retirement plans by their emplovers. H such con-
tributions were taxable—or if it werc possible for the employee to opt
instead for a salary increase which wonld be considerced tux-free by the
IRS as long as it were used for the purchase of an individual retirement
annuity to replace his pension—the refationship between the cost te the
firm of the two alternatives wonld revert to that whereim the only dif-
ference was attributable to a difference in group mmuity and individua
annuity premiunm rates.

The conclusion that the pension is less expensive than its current
equivalent holds, therefore, cven under the assumption that the em-
ployee’s tax rate in retirement is as high as that which he confronts
while still working. A more likely circumstance, of course. wonld be a
lower over-all effective rate past age 65. since the man’s income is almost
certain to diminish when he retires. Nonetheless, if we let ¢, denote the
anticipated postretirement personal tax rate, where ¢, < f,. we simply
substitute the term (1 — ¢,) for (1 — 7,) in the expressions above for
the present values of both the pension and the individual ammity. and
we establish once again that

PVI’ = PVA,

(K) (%") 0 — 1.

since both are eqnal to
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3 . i
Therefore, P, and P, are still the relevant annual pension and annuity

premiums, and the resulting cost comparison from the standpoint of the
firm remains

Cr = (KPPl — 1) < (KNP =19 _ Ca
(I =)
where, as before, Pp = (1 — a){P,).

Let us then remove the final constraint imposed on the analysis and
recognize that in fact the retirement benefits received under an in-
dividual annuity policy arc taxed less heavily than those received under
a corporate pension plan. As indicated in Chapter 2, a portion of the
annuity benefits are considered by the IRS to constitute a return of the
policyholder’s premiums and, as such, are exempt from tax. In particu-
lar, the fraction

_ (Pa)(85 — )

F
15

of each payment received by the annuitant in retirement will be tax-
free.* Accordingly, the present value, as of age x, of a K-dollar in-
dividual annuity is in reality

Nes

PV,y = (K) (3 ) -6t - F),

which is necessarily a somewhat larger present value than that implied
by the prospect of a K-dollar pension benefit. As a result, the corpora-
tion, in order to permit the employee concerned to obtain an adequate
replacement for that pension, need only raise his annuai take-home pay
by an amount equal to the premiums on an individual annuity of size
(K)(1 — b), where

PVp = (K) (—ND~6§> -t = (K)(%f)[l — (1 — Pl = b) = PV,

and, of course, 0 < b < 1. In short, a smaller annuity than that sug-

+Thus, (P,)(65 — x) represents the aggregate premiums pel dollar_ of
prospective annuity which will be paid between age x and age 65 by the policy-
holder, and fifteen years is specified by the IRS as his life_expectancy at age 65,
i.c., the aggregate annuity payments he is expected to receive under the contract.
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gested by the simpler comparisons above will suflice to define the pep-

sion’s curent equivalent. Solving for (1 Fy.owe find that

| b) 1 — &
==y _ 0 -p
and the annual individual annuity premium the employee would have
to be able to meet out of any salary increase is just (K) (P (1 — b).

The cost to the firm of providing that incrcase would be
(KPP0 — byt — 14
- (1 — 1)

A

as compared with a pension cost of

Cp = (K)P)( — &)1 — 1),
Thercfore. if
(KXP — bUI — 1)
(0 —1)
the pension will. after all. be less cxpensive than its current cquivalent.
Assuming temporarily that « = 0. i.c.. that there is no difference be-

(KAPH(I1 — &)1 = 1) <

tween group annuity and individual annuity premium rates, we may state
the necessary condition as

1 —b
l""p
or

l -1, <1 =0
Substituting for (I — b)
(1 —=1)

l ""tp<’ T ot

1 — (1 — F)
Clearly, cven if F were equal to its maximum possible value of unity
(the annuity benefits being completely tax-free). the inequality would

hold, since we have cstablished that t, < 1,.* Any smaller F would then

5This result may be interpreted as follows: The tax saving in retirement oc-
casioned by the employee’s not having to pay taxes on his annuity benefits is
necessarily less than the 1ax disadvantage involved in raising his salary during
his active working life by enough to enable him to pay the taxes thereon and
still end up with sufficient funds to purchase that annuity.
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imply a larger value for the quotient on the right-hand side of the
inequality and reinforce that relationship.

Finally, if we permit ¢ to take on a positive value, the question Le-
comes whether

(1=l —1) <1 —b,
the answer to which is obvious, given that (1 — 1,) < (1 - b).

Our conclusion, therefore, is that under almost any conceivable set of
circumstances, the cost of the pension to the employer corporation will
be smaller than the cost of the salary increase which would provide the
executive with the same level of after-tax remuneration. Only if the exec-
utive were expecting a higher total annual income after retirement than
before, or if group annuity premium rates exceeded those quoted for
individual anauities, could this conclusion be reversed. Both situations,
of course, are extremely unlikely to occur in practice.”

Deferred Compensation

A similar story cmerges from an examination of the costs of deferred
compensation arrangements and their current equivalents. Consider an
executive, now age x, who is promised K dollars per year for a total
of m years upon his retircment at age 65. If we start cut once again as-
suming that neither personal nor corporate income taxes are imposed,
the present value to him of that promisc as of age x may be written as

Nes — Nes +m>
D«

and the present value of the cost of thosc payments to the firm as

Nis — Nesam
Cae = (K) ( 6 D.#ffi)

PYDC = (K)(

s The preretirement Vs. postretirement income issue dogs, hpwever. illustrate
why it would be inappropriate for a firm to attempt to mmir.mze its compensa-
tion costs by paying only nominal salaries and utilizing pension benefits as the
major component of the pay package. Even if its employees would accept such
a strategy and the government would sanction it (corporate tax deductions for
pension fund contributions ure limited by law to 15 per cent of.employe'e wage
costs), at some point it would turn out 1hat prospective pension receipls €x-
ceeded current salary payments and the tax advantage would disappear (in the

formulation above, this would imply ¢, > 1)
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The notation N;and Djindicates that the discount rates built into the
actuarial symbols may not be the same for the exceutive and the corpo-
ration and thercfore that the present value of cxactly the seme SCTics
of payments may ditfer depending on which enc is doing the cvaluating.
Thus the relevant definitions are

: ] X
Dy = [,r\'l = 1\( . >
b -+

Nos — Nesym = Des + Des -+ -+ - = Dsstm-1

. , 1 N
D.\' = lx(" )"i = Iy ("_“ >
l ‘*" re

Nes — Nesim = Das + Dec -+ + - - -+ Desim—1
where r, represents the cxecutive’s opportunity cost and r. the cor-
poration’s.” Clearly, if r. > r,, then D, < D, and (Nes — Nes bm) <
(Nes — Nes+m); ie., the present value of the cost of the arrangement
to the corporation is less than the present value of the reward it implies
for the executive.

Now, the “current income equivalent” of such a series of payments
is taken to be that increase in the executive’s salary which, if main-
tained from age x through age 64, would have the same present value
to him. Dcnoting this increase by S. we have

N\' — N

since, of course, the executive must remain alive up to retirement in
order to claim all those additional payments. Substituting and solving
for §

_ (PVDC)(Dy)

- (Nx — Nes)

S= (k)T R -

“As in the case of pension plans, any death benefits payable under the
deferred compensation contract will be ignored in order to simplify the analysis.
Such a step will not affect our conclusions. however, since the present value of
those benefits would appear in both the executive’s and the firm’'s appraisal of
the contract in question and—except for the same sort of effect of possible dif-
ferences in discount rates which will be pinpointed in the discussion that fol-
lows—would thereby raise both to the same extent.
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The question, then, is whether the cost to the firm of a salary increase
. . . < addl ) <
of this magnitude differs from the cost of the deferred pay contract itself

That is, whether
. N. — Nes Nes — Nisan
s = (S) < D'( ) (K)< D’l_ ' ) = Cd(‘.

Substituting now for § and rearranging, the issue reduces to

VA

(Ne — Nes) ” (Nes — Nosim)

If the same discount rate applies to both the executive and the corpora-
tion (r, = r.). it will be true for all / that N, = N, In that case, the
quotients on either side of this expression will be equal to one, and we
may con:lude that C, = Cj..

If, on the other hand, the corporation’s opportunity cost exceeds that
of the executive, it turns out that #

(_1\_/::— Néi) < (Né’5,:_,Ng5“"'"',)

(Nx = Nes) _ (Nos — Nosn)

(N = )~ (Nes — Nesi)
and therefore:
C: > Cdr

which is, of course, what our intuition would lead us to expect. Thus,
if a firm has available to it better investment opportunities than do its
employees, it is not surprising to discover that, in effect, the advantage
to it of being able to defer a portion of their wages is greater than the
accompanying disadvantage that deferment entails for them. If, however,
the firm can do no better with the funds than can the employees in-
volved, neither party stands to gain through a deferred pay arrangement,
and the current equivalent of such a contract would, at least in the ab-
sence of taxes, be precisely as cxpensive as the contract itself. If the
firm cannot do as well, the current equivalent is cheaper. The consensus
would probably be that, in practice, the first of the three situations is the

most likely.”

S The difference in discount rates makes itself felt more strongly the 'farlher
in the future are the payments being considered. Thus, the ratio of any N
corresponding N; or D to D; becomes smaller as i increases.

* [t is important to recognize in this connectio
investment returns, care must be taken to compare a

to the

n that, in speaking of potential
Iternatives in which the
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The presence of a corporate income fax daes not alter these con-
clusions, since both immediate <alary pavments and any cventual outlays
for deferred compensation awards arc tax-deductible at the time they
arc made. Thus the present value. as of age x. of the net cost to the
firm of the defcrred payments described above is

Nes — A’SS-L,,,)

DL

where f, denotcs the corporate tax rate. The cost of the current cquiva-

lent thereof is
) Ne — Nés)
o= (S} — 1) :
( (SX ( D.

and a comparison of the two produces exactly the same result as in the

Cae = (K)(I — 1) (

no tax casc: Le.. if
(‘/\"_,\- — 1‘\"65) > (1‘\“2'5 - -‘\/‘{‘v.‘ ’f”)
(Ny — Nes) ~ (Nes — Nesaml

then C, > C,., the particular corporate tax rate levied being quite ir-
relevant.

The personal income tax is similarly neutral in its impact on the
analysis as long as the executive in guestion is subject to the same over-
all cffective rate after retirement as before. Under those conditions the
present value to him. as of age x. of a scrics of m payments of K dollars
cach beginning at age 65 is

PVYDC = (K)(1 ~ 1) (1}3'5__..1\".;‘_*'_’."\
Dy /
where £, represents the applicable personai tax rate. It would therefore
require an increase in his annual after-tax salary of only

(PVDCOUDY)

(N — Nes)

, ! Nes — Nesim)
S = (K)I - 1)( ‘ '
(KX AN = Aed) )

risks incurred are similar. Thus a corporatior: may indeed have avaiiable op-
portunitics for emploving its funds which hold out the promise of a rather
higher rate of return than those effcctively open 1o its executives as individuals,
but such vpportunitics may also subject the firm to the possibility of more
substantizl losses if they do not work out as planned. Onlv if the corporation
has differentially better investment prospects within given “risk classes™ can we
legitimately credit it with an advantage over its emplovees.
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dollars in order to provide him with an cquivalent reward. Be
of course, this would mean a salary increase of §7 /(1
- o i

having a net cost to the employer corporation of

fore taxes,
t,) dollars,

as in the situation where there were no personal income taxes. In cffeet,
the reduction in the size of the computed cquivalent salary increase
which results from taking into account the taxes incvitably duc on post-
retirement income is precisely offset by the requirement that sufficient
before-tax salary be paid to cnable the exceutive to meet the taxes
thercon while still an active employee. The cost to the firm of the de-
ferred payments remains

Cac = (K)1 — 1) (MS - ,’”"5*"')
Dy
and the relationship between the two costs continues to ke as expressed
above.

If, however—-as seems more likely—the executive’s income fails when
he retires and therefore his personal tax rate in retirement is expected
to be lower than that applicable to his present salary. there is a clear
cost advantage to deferred compensation arrangements. Letting 1, again
denote the relevant postretirement tax rate, we have

N 3 - N nt
PVDC = (K)(1 — 1) (— & 5 6”)

for the after-tax present value to the exceutive of the deferred payments.
An after-tax salary increase of size
. (PYDCYDx)
~ 7 (Nx — Nss)
extending from age x through age 64 would be as valuable. The neces-

sary before-tax increase then is $7/(1 — #,), and the present value of

its cost to the corporation becomes
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S - 1N Nes)

Bl (1 = 1)(D¥)

(K)(1 = )1 — )Ny — Nes)(Nes — Nosim)
(Ny — Nes)1 — 1)(DY)

This comparces with a cost of

C,

C.\‘ =

(K)(l - tl)(Néﬁ - 1’V;>5+m)
de = S T "'b;r -

for the deferred payments, and leads to the conclusion that if

(1 = 1Ny — Nesy _ (Nos — Nestm)

(1 :—Hfrp)(Nx — Neos) ~ (Nes — Nesim) ’
the cost of the current equivalent of those payments is greater than that
of the payments themselves. Accordingly, even in the situation where
the corporation’s and the executive’s discount rates are identical. it will
be true in the reduced expression that

as long as 1, < 1,, and the current equivalent will be the more expen-
sive reward. The existence of either of two conditions therefore is suf-
ficient to establish a preference for deferred compensation over an im-
mediate salary increase of comparable value: the firm has better in-
vestment opportunities than do its employees, or the income of the
latter is expected to fall upon retirement. The probabilities certainly
seem to point in the direction of at least one of the two being fulfilled in
virtually every instance.*

Stock Options

The conclusion in the case of stock options is no less precise, but the
analysis suggests therc is rather more room for the adjustment of com-

19 The preceding discussion applies as well to deferred compensation plans
under which payments are to be made in the form of shares of the corpora-
tion's common steck. Thus, it makes no difference to the arguments made
whether the value for K in the various formulas is actually specified by the
contract being considered or is estimated from stock price data. However the
figure is obtained, the current equivalent format is the same: any increments in
the value of the arrangement in subsequent years are treated separately as they
occur; and the comparisons indicated hold without gualification. Sce Chapter §.
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pf:nsatlon stratcgy to the circumstances of the individual employee. Con-
sider an executive w'hu cxercises a stock option for m shares at a time
W}?Cﬂ the mar.k‘ct price of those shares is equal to P,. Given an option
price of P, his before-tax profit is X' = (m)(P,, — P,). With a capital
gains tax fate cqual to 1, his after-tax reward comes to (K)(1 —t,)
dollars. The cost of that transaction to the employer corporation is meas-
ured simply by the dilution in the shareholders’ equity occasioned by the
sale of a portion of the ownership of the firm to the executive at a bricc
less than its actual value—in short. by the same total price differential,
K, which defines his before-tax reward. Since no deductions from taxable
income are allowed the firm in connection with the granting or subse-
quent exercise of stock options, K also represents the after-tax cost to
it of that instrument.

Now, in order to have provided the cxecutive with the same level of
remuneration, it would have been necessary to award him a bonus of
(K)(1 — t,)/(1 = t,) dollars in the year of exercise, where t, is the
personal tax rate he would be subject to on that increment.’* The cost
of this alternative scheme would have been

o, = 0~ i)

given a corporate income tax rate of t.. The question then is which of
the two costs is the larger,

W0 -0l Zt) < g,
(1 — 1)

or, simply

(=190 =19 < |

(I — 1) -
As it turns out, the inequality may run either way, depending on the
tax rates applicable to the particular situation. If we assume a 50 per-

cent corporate tax rate and adopt the 15 per cent figure for the “ad-

11 More accurately, the proposal offered in the text was for a c:urrent
equivalent in which the required payments would be spread over a pgnod of
years and have an after-tax present value equal to (K)(d —1,). It is more
convenient to deal here with only a single payment. however, and the con-
clusions reached are not affected by doing so.
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justed” capital gains rate which was rationatized i Chapter 4. we
can solve for the marginal personal income tax bracket tn which the
cost of the option is just cqual to the cost of its current equivalent:

(1 — S0)1 — .15) = (1 — 1)
= 0.575.

Thercfore, only if the exceutive under consideration must pay taxes on
any additions to his current income at a rate greater than 57.5 per cent
will the corporation find it less expensive to grant him stock options than
to provide a salary increase of equivalent value.

According to the tax rates in cffect during the last decade of the
period studicd here—1954 through 1963—this “breakeven™ point was
located at a salary level of approximately £77.700, a figure which is

derived as follows: If we assume that deductions and exemptions from
taxable income amount to about 1S per cent of gross imcome for the
typical exccative,® the critical marginal tax rate on taxable income is
§7.5 .85 = 67.6 per cent. Thus, an extra dollar of salary or bonus re-
ceived by the executive will normally give rise to just 85 cents of addi-
tional taxable income, and it is not until he attans a level of reward such
that taxes are assessed on the taxable portion thereof at a 67.6 per cent
marginal rate that he in fact incurs a tax liability of 57.5 cents on the
extra dolfar. Until 1964 the taxable income bracket in which that rate
was exceeded for a married taxpayer was $76,000-t0-$88,000, implying
in the view here a gross income of at least $76,000 .85, or $89.400.
before the indicated percentage took effect. Now, if we further assume—
as was suggested in Chapter 2—-that the exccutive is likely to have in-
come from sources other than salary and bonus cqual to 15 per cent of
the latter, an annual direct current remuneration figure of $89.400 1.15,
or $77.700, would have been sufficient to generate a total taxable in-
come of $76.000 and therefore represents the point beyound which
stock options were less costly to the employer corporation than match-
ing increases in its exccutives' salaries and bonuses. A similar analysis

12 Adjusted to reflect the impact of the additional deductions and exemptions
from ordinary income likely to be penerated by stock option profits and also
the possibility that the optionee might not resell the shares involved before his

death. thereby avoiding the capital gains tax entirely.
12 See Chaupter 2 und Appendix A.
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using the lower personal tax rates introduced in 1964 13

reveals that
nowadays only those executives with syj

aries and bonuses ip excess of
fully $163,700 should be granted options. For the rest——

gory obviously includes all but a very few individy
firms—salary increases

and that cate-

als even in the largest
tied to the price of the corporation’s stock are
a less expensive form of reward.

" That is, the rates applicable 1o the years 1965 and thereafter, these being
the end product of a two-step reduction begun in 1964.






