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Methods of Detenrmil~g the Amounts of dross S ar ~ r
ments Required to Yield the Desired Net S Py

ments after Federal Ince TaO

I. Introduction

According to a notice circulated to its seployees, the iited Nations
Organization has arranged to refund to than "any taxatin vied cnt .
(their] salary by ... their ... national government This pro-
vision my or may not grant relief from the burden of icoe taxes
to U0O employone who are United States citizens, dependg on wther the
net wage after tax is the same as the prevailing gre s or whether it
is lower than the prevailing gross wage by approxiateay the amount of the
tax.

The purpose of this memorandum is to consider the tax detrnatin
problems in two different types of tax situations which can arie:
(a) The employer contracts to pay an amount of gross salary as wi3 be
sufficient to include the current tax liability for such acst'andt
leave the stipuated amount of net ealer after the tax ( $ldJ ()'th.
eaployer 2 pays to the employee in the first instance olhy l
amount of net salary, not including the taxr thereon, and ' ue
retimburses the employee for all tax liability arising out the net
salary payment.

Under either of the above two situations there are four geeral
methods of readily determtining the amount to be pa in addition to
net salary after tax: (a) Directly from Supplement t tlable ohere
gross incame before tax does not exceed $5000; (b) " se4 table
constructed In part from the Supplement T table; (c) b meaw ob a pre-
cise algebraic formula applicable to ay income levels in4 adptable
to take account of any factors; and (d) where deductions are a constant

amount, by means of a simple arithmetic tule in conjuction with a
specially adapted tax schedule,

The fonmla developed will hold for all employers who dertak
to pay their employees' tax, as well as for the international organ-
izations.

1I. Method whereby tax is inclnd in gross wage

The employer may decide to pay the amount of tat to ti0 0
currntly with the wage payment. Th that event the a first
compute that amount which when added to salary is *qual t the -tax a
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the resulting gross income. Althongh the four methods dnerlbd below
assme that the determination of tax i muade on the basis of a yery
period, they can be readily modified to accmmodate quarterly, ne
or ay other periods. It is also assumed in this discussion that t he
employer and employee are agreed as to the ~aption ttatui and ano
of deductions which shall be neused in detarminip gh salary. If this
is not the arrangement then the gross salary deterination will epend
onthe final liability of the taxpayer Which iAn turn wll depend upon
intra-annul changes in the employeet aexemption status n whether he
uses the standard or itemized deductions.

Other changes which will affect the detmpatiO nd the nature
of the arrangement by the employer and employe involve cluqs
the income tax law, in the rates of remuneration, and in the varioa
allowances. 1/ Finally, the exact wage tt by te ew f a
regular pay-rll period would alcso depend upca whetbeh the mplae
finds his tax by using (a) the aupplement T t tale, or (b) th
exact method for determining his annual lablity and on (c) wthr
the wages are withheld on or not, and (d) if withheld on, ther by
the wage-bracket tables or by the percentag mathSd.

The formulas which are developed for dtqrait ofr the nii
gross salary payment sad tax thereon are based oh t ae ptias
(a) that the gross salary pymn nlt be the precis amount which after
payment of tax thereon will yld the exact amout of net salary -
tracted for; (b) that if the employee has other icoe, the gro salary
determination disregards such other tinome V that in effec the aozt
of tax contracted for by the employer is that amount foi l by pttisg
the wage or salary payment in the loest possible tax brackets, The
latter assaptiom is mad in order to 'siplify the cans since
each different amut of income received by the taxpe than
salary will require eparat conptation.

Since the immediate purpose of this memorandum is to deal with
some of the considerations pertaining to inteornational organizations,
it is further assumed that the employer referred to herein is exemp
from the requirement of withh-olding o his wag payments to employes,
as are international organizations under the nternational organizations

tmmunities Act, approved December 29, 1b5h. /

For an outline of some of these probleas, see PYr IV bJow.
Thin act, in Section 4(c), amends Section 1621(a)(5) to the effect
that rages subject to withholding shal not include remeratio paid
for services by a United States citizen for a foraeign governmt or
international eaniation, Section 1 of the act defines an inter-

atrnacrg`az tioa as one so designated by xeutive order.



A. Use of Supplement T tax table

A very simple way of finding the amount to be paid in addition to
net salary, for all taxpayers where the gross salary before tax doesn
not exceed $5,00, is to use the Supplement T table. To dtersmin the
amount of gross income required to yielA a given amont f net incsuesafter tax, for a given exemption status, it is necessary mre1y to
compare the amounts of adjusted gross inco in the stub of the table
with the tax amounts in the appropriate exemption olumn, iu order to
find that tax for which the difference between income and tax f it
reaches or just exceeds the given net incomie after tax. The gross
salary desired is then obtained as the sam of the tax so found and the
given net salary after tax.

Thus, suppose it is desired to find by means of the Supplemen T
table the gross salary before tax equivalent to a tax-free salary of
$2,000, assuaming 2 exemptions. Ctviously the required amount cannot
be less than $2,000. For the bracket $2,000-$2,025, the tax is $15%4,
and the amount after tax for the loser limit is only $1,846. The amount
of income after tax increases by about $20 wfth each succeeding bracket,
since the brackets progress in steps of $25 and the tax amounts increase
by roughly $5, in this range of income. By simple trial it is fovd that
$2,000 of income after tax corresponds to thegross income bracket $2?175-
$2,200, for which the tax is $184 and the income after tax $1,991Wt$2,016.
Hence, the desired gross income is contained in this wage bracket, e is
obtained by adding $2,000 to $184 giving $2,184. As a check, the Suppla-
ment T table gives the tax as $10 for this amount, leaving exactly $2,0O
after tax as desired.

I There are a number of instances fwhere two Supplement T braoets, and
hence two amounts of tax will be found to satisfy the requirments.
In such cases it will be advisable to adopt an arbitrary rule in order
to obtain a single determination of tax. The rule will be to take the
saller tax and gross 4ncome in each Such case. Thus, if it is desired
to find what gross income before tax leaves Just $1,464 after tax, ap-
suming 2 exemptions, we have the follwing infornaticn from the Supple-
mept T tablet

Supplement T bracket Supplement T tax Difference, net income
(adjsted gross income) from table after tax

$1,625-$1,650 $185 $1t440 to 1,446
1,650o- 1,67% 189 11s61 to 1,*86

The given amount of $1,461 after tax lies within each of the two
overlapping ranges in the third coum and therefor corresponds
to the two gross income brackets shown with the two corres onding
taxes. Thus, both $1,649 ($1,464"185) and $1,653 ($,U6 $189) yield
the desired net income after tax of 1,464, and by the rule we take
the aller amount $1,649.
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Since the table ends at $,000 gross inom it cannot be used ,n
the above manner for net amounts after tax above lerels of about $,200
to $4k900, depending on the number of exemptions. Te maximu tax-free
salaries for which the Supplement T tax table can be used to obtain the
corresponding gross salaries before tax are readily obtainable by sub-
traction of tax from $5,000, and are as follows:

Number Oross salary t Net salary
of before

xemptions tax tx

1 $5,00O

2 S#000 s 4,000
4 5,000

6 5,0GO4~i2

8 5,000 ,
9 or more 5,O00 %,OO

B. Uen of a table derived from the Supplmant T table

To avoid separate detent ion of gross salary for each indivdual
employee, a special table could be constructed to be used in 'tsmer
similar to the present tax table in deternlng ordar libityi.
This table would show in the income coluwns bracket of-net salry
after tax. In the body of the table would appear, for the Vafous
numbers of exemptions, the aaounts of income to be add to net
salary in order to obtain gross salary. These entre )tfld b the
taxes to be paid on gross salary.

An excerpt from such a special table derived from the 1946 Supple-
mrent T tax table is given below. For example if it is deajed to p
$2,00O of net income after tax, the table shows that for a erson with
one exsmption, $2,300 grose salary would have to be paid; with 2 ex-
emptions the amount would be $2,184; and with 3 exemptions, $,072.
For all higher statutes the gross amont would be $2i00, sines ac t
liability would be incurred. As indicated inthe tab'le, the aat
of net salary after tax could be extended to se desired 3l1 am any
width of bracket. / The narrower the bracket the less woul be the dis-
crepancy between the amount given by the table and by the precise formula
comptation described in the folowing section.

For gross incomes Outside the lmlits or the Spplent T table the
entries would be computed by applying the formul for T given on p. 8
belo to the bracket midpoint, assuming deductione equal to 10 per-
cent of adjusted gross income.



If net salary after z And the number of 194 exemptions
tax is to be claed is

:1 2 = 3 2 4 I 542 t
At lest Du lessthanThe amount to be added to n~etalary to

compensate for tax is

$ 55o 575 1 $ o $ 0 0$ 0
000 10,O2 95 0 0 0 0

1,050 1,075 104 0 0 O 0
2,000 2,02% 300 18k 72 0 0
2,500 2,525 405 291 175 %8
2,975 3;000 511 388 275 154 42
3,700 3,750 690 557 434 308 64,450 4,50o 876 733 604 470 50

4,950 ,000 % ~ / s 6495 5,o b/ 1,019 860 720 591 .4628,000 8,100 1 2054 1,826 1,640 1,448 1,257
16,000 16,500 7,1568 6,726 6,215 5,822 5,362

Amounts are based on use of midpoint of bracket in conjunction with the
Supplement T table, except as noted in footnote b.
Amounts are computed by using bracket midpoint for P in the formula
for T, p. 8, assuming total deductions equal 10 percent of gross
salary before tax.

_,
Ž1



C. Substitution in algebraic formula

The preceding method involves some discrepancy on accunt of theuse of brackets. By using narrower widths, the method may be made moe
precise, but if an exact computation of gross salary is necassary, itmust be made either by means of a formula or by means of a rule equiv-
alent to it. The present section explains the use of a formula. Thefollowing section gives an arithmetical rule which is simpler, but can
be used only when total deductions are fixed in amount.

Let

P I net salary payment after tax;
pI = p expressed on a surtax ndt income basis,

by subtracting deductions and exemptions;
G I desired gross salary before taxj
Of G expressed on a surtax net income basis; and
T S present law liability on 0.

We then have the fundamental relation

G - T p,

by means of which, as shown in Appendix A, both G and T can be derived.
The expression for T, the amount to be added to net salary after tax,
is simpler and will be used here. The desired gross salary 0 is thenobtained from the fundamental relation, since P is given.

There are two different cases, according as total deductions are
constant or depend on P, the net salary after tax.

1. Total deductions are constant

This is the situation when, for example, the $500 standad de-
duction for gross salary (before tax) abo $5,000O is usm4 The
formula for the tax is then

T.rP1 _ (

Where 81 is the lower boundary of the artaz net ibcoma bracket S1to $2 in which will fall a gross ax nt, Gt1 obtained froa 0 by sub-
tracting deductions and exemptions; TI is the combined normal and surtax
corresponding to S1, and r is the combined normal and surtax



0 ·
-7-

marginal rate, after the flat 5 percent cut of present law, for the
bracket S1 to S2 . This bracket has to be determined by trial, as
is illustrated in the example below.

After T is found the gross income G is readily obtained by adding
the net income after tax, Pi to the tax, T.

Example: Let the net salary after tax be $8,000, with 4 ex-
emptions, and suppose the amount of tax to be added is desired.
With the $500 deduction and $2,000 exemption, we have PI m $ 500
[$8,000 - $2,500]. The bracket S1 to S2 is guessed to be $6,00 -
$8,000. Substituting in the formula for T then gives

T .285 x 5,500 , 1,292 - .285 x 6.000

$1,607.69 /

The gross salary before tax is found by adding this to $8,000,
giving $9,607.69. Since the corresponding surtax net income is
$7,107.69, the guessed bracket of $6,000 - $S,000 nas the correct
one. As a check on the computation, the tax on the gross salary
of $9,607.69 computed in the usual way is $1,607.69, agreeing with
T.

YThis is, of course, appreciably greater than the value $1jI4B
given by the table, p. 5, since the table value is based on a
deduction equal to 10 percent of gross income, or $961, as com-
pared with only $500 in the above example.

If the computed surtax net incol> ?el' outside the guessed
bracket, it would be necessary to guess another bracket and
try the formula again.



2. Total deductions are a constant percentage of income

If total deductions are not constant, the preceding formula re-
quires modification. For example, if a ten-percent deduction is used,
the formula becomes, as is shown in Appendix A,

T · ' / (Tl - r)

i - .9r

The symbols retain their meaning previously given, except that p1
and G' are now obtained by deducting 10 percent from P and G, re-
spectively, before subtracting the exemotion. This formula differs
from the preceding only in having in place of ir in the dnominator,
the qantity .9r resulting from the 10-percent deduction. The decimal
.9 is the complement of the 10-percent deduction ratio and, in general,
for a deduction ratio of p, it would only be noeessary to replace .9
in the denominator by the quantity (l-p). As before, gross income
before tax, 0, is obtained by adding the computed tax T to the given
net income after tax, P.

El e: Using the same example as before, $8,000 net salary
aftetar ta exemptions, but this time with a deduction of 10 er-
cent of the unknown gross income before tax instead of the known amoutnt
of $500, PI is found as .9 (8,000) - 2,000, or 5,200. Guessing the
bracket S1 to 82 to be the same as before, $6,000 - $8000, gives

T = .285; 5 %,200 1 x 6,000)

= $1,31.07.

This is less than the preceding amount ($1,607.69( since deductions
are now greater. Dross salary before tax is now $9,43I1.07. The
corresponding surtax net income is $6,87.96, which shows that the
bracket 6,000o - e8,000 was a correct guess. The corresponding
liability under present law is $1,431.07, which checks with T.

D. Arithmetic rule

For those who think the formula too complicated and the wage-bracket
table method too imprecise, there is available a method which com-
bines the benefits of Lhe formula with the simplicity of the table
method. By using the table given below, page 10, the process can be
reduced to a few simple steps which can be performed mechanically
by any clerk. This simple rule, however, is available only for the
case where total deductions are constant. Where deductions are a
certain percentage of income either the wage-bracket tabl (method C
above) or the precise formula, method D, must be used,

Unlike the formula method, the use of the rule makes it simpler
to find the desired gross salary without first finding the tax. If
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the tax is desired, it can then be obtained as the difference bten gross
and net salaries. For derivation of the rule, see Appendix B.

The steps of the rule for finding the gross sala.y before tax are
as followsj

(1) Subtract frmc the given net salary after tax the sum of the
given total deductions and exempt.ons

(2) Find in Coluam 6 of the table below the aamot of net income
after tax next below the mount determined in (12. Obtain
the difference between these two quantities.

(3) Divide this difference by the corresponding compleeat of
the marginal rate (Column 5).

(4) Add the result of step (3) to the bottom of the corre d
surtax bracket (column 1) and add back the deductions and
exemptions. The result is the desired gross salary before
tax.

Exmple: The results of applying the bov rule to the rviots
exampleF or,000 net salary after tax, 4 txemptions, an4 $500 de-
deduction are as follows, where the first colum Indicates the steps of
the rule, and the second gives the results of applying them to the
columms of the tax schedule belows

Result

~~~(1) 8,ooo - 2;50o 5,500
(2) I,708; 5,500 - 4,708 - 792
(3) 792 = 1,107.69

~~(4) f(6,ooof ,#107.6g) 2,500 9 607 .69
desired grose salary befor a

Tax 9,607.69 - 8,000 a 1{6 69

Check:
computed tax on

gross salary 1.607.69



in connection with arithmetical rule for determining gross salary before tax /

Surtax
net income bracket I Total normal and surtax, after 5-percent redcticn 2

I I Cumulative tax Marginal I ompL-nnt I Income after tax,
Over But not ovxe to bottom of rate of tcol.(1) less co1,(3)

2 :bracket 2/ , withinbracket margnal rate :

$0 $ 2,000 $0 190 81o0% 0'
2,000 4,000 380.00 20;90 79A1 1,620.00

4,00 6,000 798.00 24;70 7530 3;20200
6,0 8,000 1,292.00 28;50 710 4,708.00
8,000 10;O00 1,62.00 32.30 6770 6;138 -00

10000oo 12,000 2,508;00 36;10 63; o 71,46200
12,000 hoo0 3,23 0 40;05 59.15 8,770.00
14,000 16,000 L4O.00 441;65 55%5 9953;OO
16,000 18,000 4i9000 475%0 52,50 11;060.00
18,000 20,000 5890.00 50.35 496;5 12;110;00
20,000 22,000 6,897.00 53.20 46;80 13;103;0
22,000 26,000 7,961.00 56;05 43.95 1,039;00
26,000 32,000 10,203.00 58.90 41.0 15797.00
32,000 38,0ooo00 13,737.00 61.75 38,2% 18,263.00
38,000 44,000 17,442.00 65;%s 31;.4 2 0 ;58.o0
44,000 50,000 21,375.00 68; 31;60 22,625;00

50,000 60,000 25,479.00 7125 2875 2521.00
60,000 70,000 32,6.006I 74,! 25.90 27,396;00
70,000 80,000 40,014;00oo 76;9% 23;05 29,986;00
80,000 90,000 47,709.00 79;80 20;20 32,291.00
90,000 100,000 55,689.00 82.65 17!35 34 ,311;00

100,000 1o50,000 63,954.00 84;55 .45 36,014600
150,000 200,000 106,229.00 85;50 24% 43vn.00
200,000 o ....... 148979.00 86.5 13.5 51,021.o00

a So text pp. 6 and 9, for explanation of rule.Total tax may not exceed 85.5 percent of net income.

Table for use

1I

!



III. Method whereby tax is paid sepenately from salny

if the tax is not included as part of the crrent age payament, but
is paid separately, it is assumed that the payment is made in the follow-
ing year and only on the basis of reimbursing the employ," for amounts
of tax actually paid by him attributable to his "tax-free income, .
If this payment is in turn treated as income by the lureema It is ad
to the income in the following year and the tax for that year is coma-
puted on the resulting total. Even if the salary remains unehanged,
the tax for the second year will thus be greater than for the first.
If this process is continued, assuming that each yearts ta paysme t
is taxable as income in the following year, it is apparent that each
year's payment of salary pnlus tax is greater than that in the preceding
year. The total payment for the year, howver, doest not, In practice
increase indefinitely, but soon levels off to a constant amount, /
if salary and all the other factors remainteonstant.

The constant yearly amount which total payments reach is pre-
cisely equal to the gross incomae before tax determinaed by ane he
four methods of Part II above. nliUe the basis whereby tax is ou
rently included in gross wage payments, however, repayment ofta t
the employee would be postponed by the employer to the flewn
under the separate-payment method. The latter would ths be equ it
to a different contract from one specifying current payment

If any of the factors such as salary, tax provisions personal
status, etc. change from one year to another, the employeea liability
will continue to be covered, although the expense to the employer of
meeting the employee's income tax liability will, in general, be
different than if he were paying the tax currently according to one
of the appropriate methods of Part II. Thus, if taxes should be
lower in 1947 than in 1946, then the series of tax payMnts generated
by 1946 (net) salary would evidently be at lower levels if paid in
1947 and later years than if a single payment were computed nd paid
on the basis of 1946 salary and tax levels. Similarly, in years when
salary or tax levels are increasing, it will cost more for the employer
to pay the liability on a "deferred" basis.

Y uhere the employer wishes to pay the tax separately but pays it al.'
in one year, the problem of tax determination is the same as that
covered in Part II above.

2 Cfr. the columns (5) and (6) in table on page 12.



:I. Tax payment inclded
: in current yearI
: wag e _

: urrent ,liablty _E-ploye's
: year ton preced-g current I
I gross : ing year z year I

salary :salary : gross 2
I includ- : at : income t
ing tax :20 percent: col.(l)
(1) : (2) (3)

$500
500
£00
500
500
500

(Emiployee
$500

$2,500
2,500
2,500
2,500
2,500
2,500
2,500

leaves at end

$500o

TaX pa7Malt rehbIBd by
employer in follown
year

Cr- Re!;6r- EMployee's
rent Aible tax o: current
year : preceding t year
tax- tyear salary: gro
free I at 20 incae
salary: perent :col.(J4 col.()

(L4) r i (5) tW
Aid.: (5) (6)
$2,000

2,000 $400

2,000 1496
2,000
2,000 0

of 7th year)
- $500oo
- 100

20
- 14

I.

1- $625

$4625

S2,000
2,400

t,496
2,499
2,500

$500
100

20
4
1

$625

It is interesting to note how the tax payient (column (5)), thogh increasing,
finally level off under the second method. From the above t lation it is
clear that under the first method of payment the employee will have upon

1
2
3
4
5
6
7

$2,500
2,500
2,500
2,500
2,500
2,500
2,500

8
9
10
1n

12
13

Total,
years
8-13

1 The case where the employee sa. duRing tne year IS briet1 considere
below, Part IV.

�
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leaving the employment overhanging liability of $500 on hi 7th year
salary of $2,500 but since the employer pays tax in advance, this
amount will have been included in his 7th year salary, eavin him
actually $2,000 clear of tax with no further liability. tder
method II, however, the total overhanging liability will be $625,
spread over 5 years as showamn (assuming the tax series is not ter-
minated before it dies out 1/), and not the level yearly amount
of $500 previously paid by The employer. An examination of the
payments in the first 5 years shows that the additional $125 is
exactly the amount that was, in effect, deferred in the early yars
as compared with the full level payment under method I. The amomunt
of $625 can also be obtained from the formula of Part II, page 6,
by substituting for p' therein the tax-free payment of $500. 3/

It is apparent that even if the employee leaves before the tax
payment to him has reached the level amount of $500 (in this case,
prior to the 6th year) the lump-sum adjustment can likewise be corn-
puted by substituting for pI in the formula the amount aftliability
incurred by him during his last year of employment. Thus if he
leaves at the end of the third year, his liability is 20 percent of
$2,480, or $496. For this p', G is $620, of which $120 reprments
the amount of tax deferred in the 2nd and 3rd years' tax reimbursement
by the employer.

In an actual situation, the calculations in the above oases would
tend to be somewhat more complicated, but the principles would be
identical.

IV. Other considerations

In this part of the memorandum there will be outlined, without
any attempt at discussion, some of the miscellaneous tyes of problems
bearing on tax determination.

A. Changes in employees circumstances

The changes in the factors affecting liability considered unde
this heading are as follows:

1. Change of exemption status.
2. Change in claimed deductions.
3. Change in salary rates.

y This argmnt would not be altered even if the taxing Stopped with tax
on tax, leaving 500 for the employer to pay in the 8th year and $100 in
the 9th. The point is that the level amount of $500, which was adequate
so long as the employee was working, would be insufficient to discharge
the contract obligation when the employee leaves.
Under the assumption of no rate progression, there is, in effect, just one
surtax net income bracket, with Si and T1 both zero and r z 20. T6 for-
mule then reduces to 0 I P'/ (1-l4) - 1.25P'. For p - 00, a 625,
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These changes might cause discrepanoiea, analogous to overwitbbolding
and underwithholdin,, between the employtr'a tax payment to the employee
and the latter's tax payment to the Govern t, In general, if tax is
paid by the employer currently with the wage payment, the isse arises
as to whether such payment shall be changed with each change in ay of
the above factors affecting liability or whether the current ps t
shall be changed only a limited number of times during the year, at
certain "status determination" dates.

If adjustments ara made by the enployee to the employer or
vice versa to correct discrepancies between the employees final
nabi7-fror the year and the amount of tax received from the em-
ployer, the question arises as to how such reconciling payments
should be treated. Should a repayment by the employee to the em-
ployer on account of overpayment to the employee (a) be deducted from
the preceding year's income and the liability for that year reconputed
entailing a refund on the part cf the Bureau? or (b) should suchrepay-
sent be deducted from income in the year in which it is made, reducing
the liability for that year instead? Similar questions arise in comnnec-
tion with an adjustment in the opposite direction.

B. Employee leaves the employment during the year

Part III above described the adjustment the employer would have to
make if he regularly pays the employee's tax in the year after it is
incurred and the employee leaves at the end of a year. It was shown
that such adjustment would be unnecessary if the employer used the
basis discussed in Part II, of including the tax in' the current wage
payment. Under this method, there would likewise be no problem if
the employee leaves during, instead of at the end of, the year.

Under the separate tax payment procedure (method I), however,
tlhere would be further problems if the employee left in midyear, in
addition to those of the type indicated in Part IIt. If the employer
wishes to settle with the employee without waiting until the end of
the year in which he leaves, he will not yet have available all the
necessary facts. In most cases the liability may be accurately de-
termined on the basis of salary paid up to the time of leaving and
the facts prevalent then. Situations may arise, however, whers dte
to a ehan f conditions during the remainder of the year the employe
will have/ll - or overpaid on the basis of his circumstances
at the time of leaving. The problem then arises as to whether or how
the employee should make an adjustment subsequent to leaving.



C. Employee's declaration of eastimated tax

Since wages received from employers referred to in this memorandum
are not subject to withholding, all employees involved must, under the
law, file declarations of estimated tax unless total income is len
than $500. Two problems then arise:

1. What shall the employee report as income an sm 14-E?
If receiving tax currently (or separately, but during the curtrent year)
he should presumably report as income the total of epected gross wage
payments, including tax. If receiving tax on a deferred bais, howeverj
can such tax be considered to be constructively received prior to the
year in which the employer actually pays it out to the employee? What
about amounts received from the employer in the nature of poet and
other allowances? Which of these are income andi whih, if anr, are
exempt from tax?

2. If the employer pays tax separately to the employee
in the year following that in which the tax is incurred, might not
some employees experience hardship in meetin their quarterly pay-
ments on declaration in advance of reimbursement by the employer?

D. Direct payment of tax by the employer to the Gover It

Another plan for meeting tax liability is for the employer to
turn' the tax directly over to the Goverment, instead of sndirectly
via the employee. This plan might be effected by hava the aploye
fill out his tax return in the usual way and give it to the employer
who then pays the tax directly to the Government. Amy such novel
method of paying taxes would probably raise a whole group of problems
including some of the type already mentioned. A thorough treatment
cannot, however, be undertaken within the limits of the present
nemorandum.

Treasury Department, Division of Tax Research
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APPENDIX A

Derivation of Formulas for Determining
Gross Salary Payments and Tax

Below is given the derivation of the algebraic formula discussed
in Part II, section C, in the two cases (a) when total deductions
are constant and (b) when total deductions are a fixed proportion of

The fundamental quantities are as defined in Part EI, section C0,
namely,

P · net salary payment after taxt
P, : P expressed on a surtax net income

basis, by subtracting deductions and
exemptions;

G desired gross salary before tax;
GIX c expressed on a surtax net income basisa
T = present law liability on O

We are given P, net salary after tax, and desire to find G, the gross
salary before tax, and T, the tax on this green salary. which is to
be added to P. The definition of net salary ±ields the fundamental
relation

- T= . .... .*. . . . 1)
Further development depends upon whether there is a relation between
deductions and income.

A. Totalckductions are a constant amornt

Let the sum of deductions and exemptions be denoted by K. Ex-
pressing P and 0 in terms of their corresponding surtax net income
P' and G t, we have

so that equation (1) becomes

G' - T P'. . . . ..... .... (. .

where p' is known, GI is sought, and T depends on GI. Equation (2) is
solved for GI by first finding the expression for the tax T.

Let the surtax net income G' fall into the bracket S I to 2, in
which the total marginal rate is r and the cumulative tax to the bottom
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of the bracket S1 is Tlt Then the total tax T can be written

T C Tj r (0' - S1).

Substitution in (2) gives

G' - (Ti ~ r (' S)] Is ?,'

which, solved for (', gives

The expression for the tax T is obtained by msems of (2), giving

T -,- P, O Pt LTI S l) - P' rP T - * . ()

This is the formula used in the mmorandum.

The grose salary is obtained either by adding P to the ax T
just found, or by adding back K to the expreion for 0 Above
(equation (2)), obtaing

The dificulty in using the formulae for ald li deAter-
mining the surtax bracket Si to S2 in which ,I falls. Ta
guessed by trial and error, butt t w, more trials my b'e eessary.
A table can, however, be consetruetd once ad for all wi
eliminate guessiag. But if such a table is used io i t
interpolate arithmetically in the manner described ,tb ,
Part II, Mlthod D, page 8 than to use the above forwt;an

B. Total deductions are a constant Oercentege of income

Let p be this percentage Then, if S is the exemption, we have

G = 0' I (N E)
and P' PI (pP E).

From these relations G and P must be expressed solely in terms
of G' and P,, respectively, giving
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Substituting in the fundamental relation (1) we have, using exprnsia
(3) for the tax T on 0',

$ E- p T ' r (G' -5"l)] Ps

0' E - (1-p)- p)Tl (1-p)r( - Si) : (l- p) p.

From this G' is found as

' -. (1- l-p) P- )4 (l-p) (T -r
I - (£ - p)r

where Pt S (1 - p) p - E is the known amount Ip cverf to a surtax
net income basis, but with a deduction, (1 - p) P, that now depends
upon P, instead of being constant.

We have, finally, using the expressiaton just found,

G G0 I E I P ' (1-P p)(T±rS) . .... E
i-p ( l-p) (1- (-p)r)

and
T 0 - P 0' E. pt E$ G g . Pt

-[X"/(l-p) (Tp ) p
1 -( - p)r r r r

In the usual situation of the 10-percent deduction ratio,
p .10, 1- p .90, and formulas (4) and (5) become

G I P' i . 9(T 1i - )..7 (1-.9r) E
and

.1. -

respectively.
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APFtIX B

Derivation of Arithmeti c ule for
Determining rosaltrj

The rule given in the text , ]tiI, V ion^DT fr finding
the gross salary required to yield a givn tI&Ater tax,
assuming constant total deductions, is as ful :w

(a) Subtract the sam of th given total ~ idd t ad
exemptions from tke given net alae tx.

(ti F: i t s~ (6) of ti tabl on e 1,t
of t:iwacqie after tat Bxel w the amatt 4at.etine&
in (a). Oftin the ditfeo ' t, two qatiee

(c) this dift ersnc
the ~marginal rate co

(d) d the result of step (c) to the bottom of t ar-

reapozig surtax bracket (colum (1)) axd add bae
dedaotfrta and exemptions. The result is the destr-i
gross salary before tax.

Th& x on the groat amount so fo i i~ then the diiffnne
between this amount and the given net nar after tat.

The above nrJi is essentiall a rqtter of interpolation
the tn schedule to fid what incom before tax corresponds to&a :
gea inCome after tax. The schedule, however, is in terns of' >

thex~rrore~ g no e must be convertd t stt meop

at ~ ~ ~ of thet rule.

If tbe given net salary after tax, after sufractlgi eip
and daduattijo happened to be the sae asone of the t
in co (6), th correspoding surtax net income before
be read Imeadiattly from colun- (1). If this is not e e
obtain the diternce between the desired incomaf(
and the stst amount belowi itin olu (6). s s .

sdt*(4j is explaied as follows: Zach dller. of e into
the sutax bracket beoynd the 1 r limit in, a(
in tax leavng (1i - r) dollars after tn r*
rate4 Therefore# l dollar, of sutax etr* 1aM ak

* I",
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winl leave exactly 1 dollar after tax, bnt instead of 1 dollar we
have the number of dollars found in ltep (1). The number of dollar
into the bracket is therefore 1 tiames this aount. Co i (n )

giving (1 - r) for each surtax bracket is provided in the table q
page 10 to facilitate this step.

Adding the number of dollars into the bracket to tw lower
boundary gives the surtax net income, and adding back dedctions
and exemptions gives the desired gross salnr before tax. This i
step (d) which completes the rule.

The tax on gross salary is found by subtractng St from "s
as already mentioned. If desired, this may be heked by Actual com-
putation.

Jtlcf - 4/8/A6


