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Abstract

We provide a financial comparison of obtaining a Master’s degree in a mathematical
science versus a Ph.D. We compare the average salaries obtained in nine industries with
a master’s degree to salaries obtained with a Ph.D. The opportunity cost of the additional

years to obtain a Ph.D. is included, and all salary figures are discounted to the present
value.

Work done in partial fulfillment of the requirements of Michigan State University MTH 843, advised by
Professor MacCluer.
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Introduction

This analysis looks at a typical recipient of a Master’s degree in a mathematical or
science discipline and explores various career options and those salaries. We took the
average salaries of popular mathematical and scientific professions such as, statisticians,
mathematicians, mechanical engineering, electrical engineering, economists, biologists,
material science engineers, chemists, and physicists. These salaries are obtained from the
Department of Labor: Bureau of Labor Statistics 2001 survey [1]. The salary is expected
to increase over the years to commensurate with experience. Since the data includes
salary figures at different percentiles, we can expect one’s salary to increase within a
given field according to the distribution. For example the 90% percentile of salaries is
included in the data and so it is unlikely that that a salary will grow much beyond that
figure.

It can often be overlooked when considering graduate school choices but there are
major financial implications in one’s choice. Of course the struggles of obtaining a Ph.D.
will be rewarded, but the Master’s degree may be more financially beneficial. This paper
analyses the opportunity cost of taking four additional years to complete graduate school
(the average duration to complete the Ph.D. work beyond a Master’s) and compares
average salaries in industry and the growth of those salaries. You would expect a higher
degree would warrant a higher salary; if so is it enough to make up the lost salary while
staying in school?

Data and Assumptions

We assumed the opportunity cost of going an extra four years of graduate school
is the potential earnings in industry minus the stipend received as a graduate research or
teaching assistant.

All potential earnings in the future are also trended to mimic inflation. According
to the Department of labor the Consumer Price Index has grown at an average annual rate
of 5.082% over the past 40 years [1]. Therefore all future salaries will be developed to
keep with inflation accordingly. All future figures will also be discounted to the present
value. We use varying discount rates to compute these figures. From the Department of
the Treasury we took the forward rate on a 1 year, 2 year, 3 year, 5 year, 7 year, 10 year,
and 20 year T-Bill to obtain a true measure of the discount rate [2]. Finally the expected
present value of a particular salary will be computed according to the following formula.

PV=FE eit [3].
ert



The expected future earnings is denoted as FE, inflation is i, the discount rate is r, and the
time since completion of the Master’s degree is £. The final analysis will take the sum of
all the present value earnings for a worker with a Master’s degree and compare it to the
sum of all the earnings of'a Ph.D.

Experiment and Procedure

Tables 1 through 9 display the expected earnings in various industries based on the
particular degree acquired. Each table represents a distinct profession, and the way of
evaluation is the same for each table. To perform the calculations we have used
Microsoft Excel spread sheets.

The method of evaluation is as follows. The first column of Table 1 is the
number of years from graduation (for the Master’s), at age 24, or the beginning of the
Ph.D. until retirement, at age 65. In our calculations we used 41 years, since this is the
average number of years employees work in the selected professions [4].

The second and third columns of Table | are used for the computation of the
discounted cash flow analysis of the Master’s degree. The second column is the yearly
projected income (obtained from [2]) taking into account an average increase in salary of
about 3% a year inflated by " where ¢ is the number of years since our present time and
is the average vearly inflation rate.

The third column used the inflated yearly income and discounted back to its
present value by a factor of ™, where again, ¢ is the number of years from present time
and r is the discount rate.

The fourth, fifth and sixth columns represent the cash flow analysis for the
Ph.D.’s. The fourth and sixth columns are the same as the second and third described
above, of course with different values for salaries. The fifth column is the cost of
obtaining the Ph.D. This cost is the opportunity cost which is the yearly income lost by
not working in industry. These same calculations are identically performed for the other
professions in Tables 2 through 9.

The second part of Table 1 {on the right) is the values of the rates used in our
computations. Starting with the discount rates for the different terms where we used the
forward rate from U.S. Treasury Bills. In the next line we poted the inflation rate used in
our calculations, where we used the average of the past four decades. After noting the
inflation rate the table consists of the average income for each degree, the Master’s and
the Ph.D. at different stages of a career. The line before the end denotes the average pay
increase per year (above and beyond the inflation rate) and lastly the difference between
the net cash flow obtained from having a Master’s degree or a PhLD. degree.



Results

Our spreadsheet model results are observed in Tables 1 through 9. The number labeled
“difference” determines the whether the Ph.D. is financially advantageous. In all of the
examined professions except economics the “difference” number is positive, which
indicates that a Ph.D. is not worthwhile to pursue. The positive values range from
$65,000 to $402,000, indicating the extra money earned over the 41 years. This is
significant because it is approximately the amount of money to put 2 or 3 children
through college, which will ensure another generation of educational opportunity and
financial security.

Observing the right hand side of each table, we see the approximate income level
of a Master’s and Ph.D. at entry level, after 5 years, and after ten years experience. For
all the careers after 10 years of experience the difference in pay between that of a Ph.D.
and a Master’s falls between $10,000 and $16,000. The only exception is for economists,
where the discrepancy is more than $26,000. This large difference is what is responsible
for making the Ph.D. for economists financially worthwhile. It is necessary that there to
be a significant pay difference after 10 years of working with a firm in order for the Ph.D.
payoff. The majority of math and science vocations do net differentiate these pay scales
enough. The sum of the net present value of the lifetime earnings are displayed below
Figure 1. Again the sum of the lifetime earnings of a Master’s recipient is greater in all
professtons except for an economist.
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Discussion

‘The results we have found are surprising; especially for the thousands of graduate
students that continue to get a Ph.D. and assume that they will be justly compensated for
their efforts and time. Such an assumption would have appropriate fifty or even twenty
years ago. Now, however, that is not the case. With the Bachelor’s degree trivialized and

the increased number of Ph.D. graduates in recent years, the Ph.D. status has eroded and
so has the pay.

The future work of this project would involve refining the model as new data
becomes available. Variables of inflation, T-bills, number of years of work, yearly pay
increases can be refined and updated to better model reality. Trends in certain
professions may lead to decreased (or increased) pay differentiations between the
Master’s and Ph.D. employees. As science advances new professions may bubble up and
need to be considered in our analysis. The university educational system for both
Master’s and Ph.D. students may change. Most immediately the model can also be
expanded to include more professions.

Summary

We have conducted an investigative study of the financial value of obtaining a Ph.D. ina
math and science related field. With our obtained data on salaries of nine professions we
used life cycle savings analysis to determine the present value of ones lifetime pay. This
involved considering vartous factors such as expected inflation rates, pay raises both
yearly, and upon sentority status, and T-bill discount percents. The following
conclusions are supported by the results of this study

» In the professions of Statistician, Mathematician, Mechanical Engineer, electrical
engineer, biologist, material science engineer, chemist, and physicist, pursuing a
Ph.D. is not financially worthwhile.

¢ In the profession of economist a Ph.D. is financially worthwhile.
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Tabie 1: Stotisticisns ¥5 vs P

5t Data
Masters Degree Ph.D Degrae [iscount rate t yean 80133
Yo lincome TFresem worl: [income R T imcourt fate 2 years: 0018
0 Discourt rate 3 years: Q0044
1 5504001 aspeoma]|  s7enon| pssesemi 3031640 iscourt rate § Years: 00334
5039650 1 4851745| 170250 ] (4851745 (3205225 Discoust tate 7 Years: 00388
54814861 sorsesa| 185330 so7sesm (3359058 Discount rate 16 Years: 0.044
59185771 5368218 | 2008567 | (5358218 (3546425 Discount rate 20 Yaars: 0.0525
5413947 1 5427480 8032344 . 51 960.58
50,18234 1  3651906] 87083 . 71,238.96 {infiation e 005082
7497273 5714114 {430 88 - 71,535.58 M3 PHD
sirae | sessvoe] ne2ae . 7494835 income beginning iavel 0061 82,0000
£6.047.85 £2,086.03 110,783.37 - 78,130.20 income sfter § years 51,000.00 £6,000.00
sars] mdseer] ez . T0858.24 come sher 10 years 7000000 B0.00000
122,427.04 7545340 118,894.14 - 7327603 Rate of increase in salary per veat 1.03
tagrseT| Tazeessl 12084520 . 75,990.81 income during school 15,600.00
14377835 81,147.85 13852031 - FESBO6.18
wsmzzm ] saisar] 1513158 - 81.725.02 Tatal present wotth 298354053 277582513
169853231 srava0r| 17148600 - 85,617.26 ifference 20772350
182905931 0505380 1BS5E0643 . 91,500.41
188,361.3% 385847 201,357.98 - 95,305 19
pragemrz| ormasan] 2820112 - 98,836.11
23288521 10984196 26 ATAEE - 102,497 85
weyraz] eeaezs] mesera . BOBTIEY
07350045  9NSA0T | ETRTIBAZ . 99, 212.85
20530175 | wasecss | 90096027 - 9451980
321,192.00 $6020.42 A26,148.8% - OF 500.46
24306255 | sermoe] amarer - | 10025690
TTA1539 1 10152636 48303051 - | 10808128
aareaza ! 10450682 | 41508021 - | 10800578
44300278 ¢ 107,34502 44963115 - 109,062.66
45008102 | 11038286 48748088 -1 11208428
seo280 | asosse] som28181 - b o1sgs0e
53280728 | 11871236 572 AB7T 67 - 1851134
s10,09655 | woones| smatazs <1 12186178
s62135.41 | 12340e 81} 57234142 - | tesavess
T17.554.49 126,683,593 72651471 - 128,849.50
T77512M | 13048501] 783.597.94 < image
B42,698.19 134,169.84 B55,665.31 - 138,237
322705 T37,962.87 BA7. 30403 - 140,085.50
SBOA62.62 1 14185333 | 100451785 - 144,045.97
107245091 | 14587595 | 1,086.026.30 -1 sz
1,162,2680.05 149,597 561 1,180 17488 - 152,310.00
1,259,538.30 | 154298.56 7 127895254 - 1 15661588
138455851 | 158509051 138509766 - | 46104568




Tabie Z Mathematiclans

Ma
Vasers Degiee | FiD) egree
ot TFresen warth [iogome_ [FasiGost_[Prosent worh
58.854.24 58,076.68 15,782.00; (5857686) {42,503.17)
&3,780.20 £61,40202 17.102.52 1 (B1.402.02)  (44,930.82)
69,118.44 B4 53T 18,534.30 | (BAZAGTIN  (ATC135T}
7480348 67,838.33 2008587 [ 167.93833) (4073038
81372711 esgeeaz| 6890023 - 58,303.35
311128 76,202.59 74,867.01 - 81,3102.73
100,994.47 76,505.26 8081645 - #1571
1019,348.92 80,170.29 87.684.85 . £4,289.45
1850204 | 8357395)  9502B30 - £7,018.90
128,420.58 B2 FOT53] 14215859 -+ 91555585
14857088 92.182.50 154,057 .88 - 94,947.57
16208957 ] 9559773 166.952.25 - 98,455 65
17585608 $3,139.48 1680,925.74 - 10211268
190358.00 1 10281247} 19508877 - ] tp53%683
206090521 10662153 218,362.07 - 112878.23
WABGEE2 | NOENTY 236670.84 - 11765814
MZIBTH4 | 11456824 2647971 - 121,394.95
262544841 11891654 T 04642 - 12558250
2B4519.98 | 123323 301,.209.84 - 130,556 84
83273 10788728 A76,420.34 - 114,226.80
F34,13841 11084763  355,740.0 - 117,481
FZI0604 1 11408424 383,348.14 - 20, 776.72
Im413.41 ] 11730852 41543342 -] izam
425257 431 120,52588 A50,204.18 - 127,702.2%
4B0850.41 | 12403620 | 48738512 - 131,312.50
499,422 43 17754284 528,719.88 - 135,624.04
541,222 84 131,148,561 572 972.41 - 13884213
58652184 134,856.32 620,928.77 - 142,767 .35
§3551225| 138.668.85 E72598.95 “ 146,803 53
GBB811.401 14258316 729.218.91 - 150,953.82
7ap46218 1 146831 | 78025275 - miaE
BOBSMCI0: 15078542 855,304 .58 - 159,508.72
B75636.57 | 1sS0arT2 920,672.99 - 154,122.05
$0,019.70 | 15941051 | 400575037 - | e
102953397 | 1sagw72z | rossants - b 17353304
1,135,70338 | 16855133 | 118115331 - 178,439.00
$,209,08456 | 17331645 § 128001310 - 85 48365
1,310,282 35 | 17B.218.28] 1387,146 %9 - 188,570.93
141384070 1 183,254.65 | 1,503.247.72 - 194,004.86
15370504 1 18848505 | 162008578 - | 1m4e958
1,667 58831 193.762.72 § 1765,414.52 - 2(75.1%

Data

it rate T year: 90153
(iscount rate 2 years: o018
[Discour rate 3 yoars: 0244
[Oiscount rate 5 Yeats. 3.0934
Discount zate 7 Years: an3ss
Discount rate 10 Yearg: 0,044
Diseount rate 20 Years: 00525
infiation rate 0.05682

MS PHD

Incoms beginning fevel £5,938.00 63,440.00
Income after & years 6864000 85,520.00
Income after 10 years B5,520.00 101,800.00
Rate of increase in salary par year 108
income during schoeol 1560060
[Total present worth 431472179 | 454940813
tirence 5
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Tabie 3: Mechanical Englnesr

Mechanical Enghnesr Daia
Masiers Degree Ph.D Degros {Discourt rate 1 year 0.0133
ncome Present worth Bncome First Cost  Prasent woith LEscoun! rate 2 years: 4019
Discount rate 3 yeans: 0.0042
58,913,186 58,134.81 15,782.00 | (58,134.81)| {42,561.3% Discount mie 5 Years: £.0334
63,844,065 61,483.48 17,102.82 | (61,463.45)] {44,598.29) Uiscount rte 7 Years! 0.6328
69,187.63 £4,304.02 18,534.38 | (63,304.02)] {A7.077.88) Dissourt rte 1 Years: 0.044
74578.47 £8,0068.34 20,085.67 | {6B,006.34) {48, 7BRAN) [Disoount rate 26 Years: 0.0525
8125398 | EB7STOB 92,952.43 - TRESLIE
§7,385.50 T1.512.86 100,733.39 - 52,440,54 [infiation rate 0.05082
B4,702.79 T2.579.35 109,184.53 - 83,206,723 MS PHD
102.830.26 75,24375 118,301.92 - 88,735.05 Foeing begirning level £5,994.00 T2,056.00
11122015 T8,435.24 128,202.85 - 80,416.32 incoma afier 5 years 64,422.00 £0,353.00
12052900 1 7/625.07 | 133,570.50 - B6,024.27 Income aher 10 yaars TZEN.00 £8.610.00
TR AR 7852543 144,750.02 - 89,211.35 Fiade of incresse i salary het yea 1,034
1RAT5E0 8143469 156,9685.23 - 92,556.50 {ncome during school 15.000.08
14053218 8445173 15528448 - 95,944.11
162,156.02 B75R055 F 18422057 - 35,498.71 Yotal present werth 4,289.018.57 | 420313811
175,728.07 9D.875.28 180,008 .94 - 98,154.68 difterence a_s,m
160,436.07 94,190.24 | 205,803.85 - 101,791.18
205,375.69 g7678.861 223020.11 - 15 8824
223548.17 | 10129876 241,836.09 - 947338
24236855 | 1050851743 26192545 - T3 52818
262.652.47 e1,812.01 283.847.95 - £8,326.1¢
284,635.82 94,510.48 307,605.32 - pit R ke
308,458.13 |7,18237 | 333,351 - 105,024, 78
334,276.3% 26,529.82 361,251.77 - 167,883.94
382254481 10275484 331,487.64 - 11,047.04
392,574.28 | 105,859.83 42425417 - 114,186.56
A25431.78 | 108.647.05 459,763.19 - 117.414.63
45103034 | 11,7882 438,244.24 - 120,734.067
49882714} 114877021 53594801 . 124,147.35
B4t 444721 115,1247¢ 585,135.14 - 127,857.12
586,762,290 1 121,464.23) 83411273 - 131,2665.13
B35,572821 12489815 | 687,186.38 - 134,977.46
BEOUS3.78 1 128.42215 744,702,136 - 138, 79550
TAETE921 | 13205388 80705187 - 142,716.93
B0ger 2| 135793451 BY457B42 - 145,751.69
BIAOG5.56 | 13963847 §a1,778.44 - 150,800.51
95048816 | 142568003 | 102710512 - 155,186.63
102095605 | 147.830.19 | 1, 141307125 - $59,553.35
1L116180.77 1 151,815.41 | 1,206,232.53 . 16408409
1,203,58G.83 | 156,105.02 [ 1,307391.17 - 168,702.36
1,310.819.51 156,518.27 | 1.416.599.85 - 17347175
1,420,531.82 | 165,055.30 § 1,535,165.65 - 178,375.98
e e A e Pe e
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Table 4: Hlecirical Engineer

Elsctrical Engl Data
Masters Degree Ph.i) Dagree Discount e 1 year: C.H133
{¥ear income Present worth jincome TFisl Gost  JPresent worlh oiscount rate 2 years: 0018
Disoount rate 3 years: Go244
t §7,138.74 8,251 1 1578200 1 (8625171  (50.578.22} Discount rate 5 Years: 0.0334
T2 I5808 70,045.15 17102821 (WM 045.15)]  (53.570.85) [Digooun: rate 7 Years: 06358
TBM47E | 73,252.28 18,534.99 | (73,282.26) {56,086.15) Dissount rate 10 Years: [iTEN
8544717 T7501.53 2008567 | {77.561.53 {50.253.54) THscoun rate 20 Years: 80525
92,5888 835708 10216548 - 86,452.39
9794853 | 86161481 HDTIGAT - 9061013 Infiation rale 005682
106,146 68 80,900 65 119,983,197 - 91.448.28 M8 PHD
115,050,906 B4,335.32 [ 13002548 - 85,328.84 incoms beginning levet 5381200 7924100
12465863 87560 F 14090826 - 8937564 Income afier 5 years T2E800 B5,885.50
1350823 87,004.37 144,396.21 B 92,996.42 ineome after 10 years BO,E00.04 94.485.00
140,965.99 £5879.20 155,481.81 - 06,441,850 Hate of increass in salary per yeut 103
152,764.48 8009795 16957804 - 100,014.84 incoma duting schoot 15,000.00
145,550.49 9343588 | 18377247 - 1603,720.25
$79,406.56 §6,897.63 195,153.58 - 10756294 Tolal prasent worlh 4735243001 44772207
9442255 | 100487.651F 20251896 - 104,588.06 difference 259,520.93
230695251 10421048 219,450,682 - 108,545.87
2832083 1D807183] 29T ERER - 112,567.34
2a744053 | 1120722 28773481 - 116,737.80
268,15068 ] 15245 | 27930635 - 121 06278
200,584.22 ] H01,689.88 258350 - 105,920.42
31491683 | 0456477 328,017.45 - 108,914.50
34127383 | 10752092 a55471.64 - 11599404
3sea | 11056085] SBB22ATS - 115,180.23
400722201 11368632 41746605 - 11641583
434332501 11650035 452 A5.92 - 12176367
47050046 | 12020585) 490Z224 - 12520605
51008507 | 12360358 | 531.306.80 - 128,745.78
S5OITA00| 127087981 EVLVTSES - 13238554
509045221 13088117 62386685 - 136,128.22
545,18281 1 12338585 VRIS - 138876
70351887 | 13518518 132,75 .83 - 14393400
76240153 142081.82 TH,11806 - 34806316
826212741 14610281 BEQ5R5.08 - 182,187.57
§95,36468 | 150.230.58 53261387 - 156,480.87
970306461 154,486.99 | 103087131 - 180.914.00
1,051,516.521 15885450 | 1,095,261.87 - 16545321
4,139,525.87 | 163345.49 1 1,186,932.66 - 479,141.85
1,234601.28 1 167.063.44 | 1,268, 275.95 P 174,951.08
1,338,259.49 | 17274194 1,393.934.03 - 178,857.14
145026839 | 177,504.85 ] 151060281 to. 154,983.03
1.573_,;652.22 182,615.45 ¢ 1,857,036 49 - 190,212.69°
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Table §: Evonpmists

Esonomists
Magters Dogtes £h.0 Dogreg
income Presert worth fincome First Cost  iPresent worth
3503605 34,573.15 1578200 | 3457335, (18,950.68)
37.858.47 IBSBETS 17,0282 | (36552743 (20.067.54)
41,1464 | 38242.02 1853439 | (3824208 (21.015.88)
44,590,198 40,443.82 20085.67 | (4044382) {Z2.225.88;
4832227 40,830.28 B1,828.68 - 4385843
8794256 TLH7281 58,167.82 - 45.268.01
8536357 7263648 50,869.08 - 48,3%1.89
103,280.24 TET2028 55,863.62 - 4836147
11,924.54 78,9351 7148461 - 5041487
12120234 78,1t68.69 128,645.12 - §2,852.14
15371589 04,737.13 13941239 - 892170
16658155 98.247.01 $51,080.86 - Be,104.58
BN 5R308 ] 10188553 153,725.95 - S2405.19
18563335 | 0566170 177,428.40 - 45,8287
21200741 1095763t} 245587.88 - 12582207
229751801 11363595 266,12128 - 13162436
248981561 11784602 | 25838484 - 136,500.85
26882070 | 12221205 3iz532.88 - 14155802
2 A0 126,739.84 338,691.10 - 146,802.55
NEETTS0] 1IksE40] 36703670 - 12844088
34320038 1 11402230} 30776842 - 132071.85
IR0 | 11724583 431,050.34 - 136,808.66
40328829 | 120580451 46712818 139.845.03
439704251 12396867 ] 506,22564 14355294
47382157 | 127 4T380] 54859545 4765246
SrazeeBa| 1 07rAt]  H045TIS2 - £51,826.78
56221651 13478311 644 270.65 - 56,116.06
Ho277601 138,583.57 698,154.43 - 16053271
65322685 1 14251175 756,631 .82 - 16507113
7 500.31 148,840.71 §19,958.7¢ - 168,737.87
76714079 | 150683571 88858837 - 174,5368.54
£31350.31 | 154949561 ©62,960.99 . 17847087
G00,840.87 | 159323.97 § 1,043,555.42 184.544.70
97634742 | 183828.23 | 113080168 - 189,761.87
108806525 | 188,450.82 1 1.225,555.28 - 39512674
1,14652267 | 173,222.36 § 1,328131.1% - 209,643.18
124251 178,119.5¢ | 143929245 - 208,315.58
134659386 1 183,155.17 | 1.858,757.83 - 212,14833
4,45230051 1 188,333,151 168030544 - 21814585
158144031 | 193697531 1,831770.77 - 22431321
1‘713,30'2'.90 198,132.43 ] 198509515 - 230,654.78

Data

{Discount rate 1 year 00133

Discount 1At 2 years: a.018

Discount rata 3 years: G244

Discount rate T Years: 60334

[Discount rate 7 Years: $.0988

{Escount rate 10 Years: 6044

Discount rate 20 Years: (.0525

intiation rate 6.05082

MS PHD

eoma baginaing fevel 33,300.00 40,200.00
income after 5 years 64,850,600 F7.390.00
income after 10 years &7,630.00 114.580.00
[Rate of increase in salary per year 1031
income diring schoot 1506000
[Total present worth 4878150861 | 5128348011
difforonce {245, 195.50)
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Table 6: Biclogtsts asd Medical Scientists

Biological & Med Scientists Data
Masters Gogrea i Pn.D Dagree Discount rate 1 year: 0.0133
(i jincome Fresent worth ﬁnwnw TEied Gost |Presen: worh Discount rate 2 years: 0.018
3 Discount rats 3 years: Q0264
i 3752645 3703065 1578260 § (S7.03085)] [21451.16) iscount rata § Years: 0.033¢
48,8673 36,150.85 1710282 § (39.318085) (R248575) [Discount mte 7 Years: 4.0388
A 40,960.3 1853435 { (4096031} (23,7347 Diseount rate 10 Years: 0044
47.759.711 4331881 2008557 1 431881  (2510067) Ciscount rate 20 Years: 1.0525
5175707 43,796.82 55,100.87 - 46,633.95
66,763.5% 54,564.03 58,722.43 - 4381703 infiatios raie 0.05682
72,383.95 55,188.09 6472105 - 4332173 WS PHD
78442321 751027 0,158404 - 5142198 ircoime begiming leve 35,867.00 42 74800
jo 8500775 5595189 76,008.41 - 53.805.08 inceme afier 5 years 48,235.90 58,986.00
gy 42,12268 54,330.36 98,062.21 - §3.149.26 Incomg atter 10 vears 57,948.00 $1,401.00
11 118,839.83 T324282F 10825894 - 65.488.78 Rate of increase in salary per year 1.63
2 128,786.53 75956.98) 11515255 - 6781508 Income during schoot 15,680.00
13 13956564 | TRIVCERE 12473053 - 7043121
14 $61,24693 | B1,588.55) 13523518 - 7304050 [Total present worth 3.823820.801 371484981
15 163,905.82 84,715.00 7445862 - 80,1681 ditterence 108,979,398
18 17782444 87853571 189.060.97 - 92,509.81
17 18249198  $1,10842] 2488428 - 9597422
18 20860219 | 9448386 ] 222080354 - 105,566.98
4 226061877 9108436 ] 2508181 - 104,282.85
244,962.47 85728611 260,755.08 - 91,24805
265,486.8% 8815225 2R2579.63 - 93.877.72
287,707 47 6441 F 30623083 - 96,480.33
311,787.87 326702 331,851.89 - 98.207.83
33788373 9584208 | 35863757 - W2 o266
365,163.76 88551647 38973834 . 104,886.65
39821075 | 101,337.80 4A22,358.45 07,862.1%
430622811 10420ET2| 45770880 - R HE
4B601465 1 107,148,684 496,017.89 - 114,047 45
505018901 130177851 53753334 - YIS
547287.72 | 113,2928%] 58252354 - 120,586.77
53309434 1 17648560 63127030 - 123,895,589
§42,734.85: 119788056 6B84,13580 - 127,501,368
89653015 123,175.61 74137458 - 131,195.94
754.827.97 | 126657821 80342577 134,81248
81560518 | 13023887 870,670.50 - 13862377
BGAT0T | 13352085 94354344 - 142,542 81
95086551 | 13770673 ] 102251566 - 146.67265
10157081 141,555.84 | 110800767 - 180,716.41
132820583 | 145.503.02 | 1.200,B4267 15487732
122263383 14971937 § 130135038 5935876
1,324,965.22 153,352,161 1,410.269.95 - %6_?,663.93
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Table 7: Metallurgital and Materials Enginaes

Mataliurgical & Materials Engineer Data
Masters Degren Phi Degres Distount rate 1 yaan 0.4133

[Visar naoing Prosent worth Bnooms -irst Dosl {Present worlh {hsoount raie § vears: ame

i Discount rate 3 years: {(.024d

H 5260667 5181184 15782480 1 i51,811.64Y  {38338.15 Discount rate § Years: 4.0334

2 RV HN 54,884 03 17,102.52 | (34,804.000)  (B6,3158D) iscount rate 7 Yaars: 8.0388
2 £1,781.23 57 420.48 18,534.30 | (5742048} {(40,184.32) Discount rate 19 Years: 0044

4 65,882.23 80,776 45 2008567 | 80,726,458  (42,508.52) Disoount rate 20 Years: 20528

5 7255587 £1,35 83 7477244 - 23,278.33

3 §2,141.38 7540881 8%,038.28 - Bgae Inflation rate D.05082

7 $9,853.38 76,104.15 B7,821.80 - 68,933.57 MS PHR

5 108,210.86 7933519 63,1739 - 58,775.25 income heginning el 50,000.00 58,000.00
B 1728764 8270535 103,137.00 - 7273758 inaome after 5 yows 67 32500 FEE87.00
r‘i(} 127,682.87 31,845.53 12079405 - 778578 income after 10 vears 8520040 000000
it 14801110 91,837 57 $30,804.25 - 8087802 Rate of increase in salary ber yex 1.03

4 181,483.08 95, 243,02 14186081 - 83,867.03 income duting schoot 15,000.00
13 174,895.79 987ER53 ] 153 TH3a . 88,765.77

14 886457 | 10242777 186,601.14 - 89,951.36 ITotal present worth 4,850,857.81 4,553,565.84
12 FOSS18A2 | 0B 222ET| 21431589 - 130,771.57 dtferance 207,191.18

i 222726052 | 1IDASTEY FIRER0L - 114,875.51

it 241381121 11423897 251 587 45 - 115,131.48

18 281,5352.44 11847157 227380 - 12354514

10 283454571 122500731 ZEABOASE - 12812282

202 7ATELG ) 10748353 F,53400 - 112086 88

21 332890t | 11923248 714518 - 115,266 08

22 0751101 11385735 37820033 - 118,524.78

23 IGN04507 1 18 ETLET 407 BT 3R - 12187887

24 42386818 12017482 441 BDGYT - 1253211

25 455125801 12357208 478,738.14 - 128,854.08

25 497 35300 12708580 £15,881.31 - 132.507.20

2T 538,197.69 | 140655788 SARZ2BRE2 - 136,253.32

28 584327981 13436171 808,351.10 - 140,165.35

25 £33.233.91 13814888 58035228 - 144,088.27

30 SEB23400 | 1RSSR FIR82208 - 148,138,418

31 74357 4L ae TSIV AT - 152,327.23

32 805,913.38 | 15020128 840,426,577 - £58,633.68

55 BYAASAAZT 1RA4TAR3{ mTeRnM . 161081.88

34 St 484 0 HE.B14.05 OB88,867.42 - 8581527

35 102568164 | 153,303.87 | 1,088,606.64 - 170,247,398

25 tI115R883 | 187 92054 - 175,141.87

37 1.204,58079 172E5T 93 - 180.082.47

38 130537552 17T 54044 - 185,153.02

39 1414 83651 162 566.88 - 180,387.48

g 153305805 0 1BTTR038 - 195.758.95

i1 1,651.348.50 <93 937 70 > 20130457




Tobie & Chonisis

Chemists Data
Mﬁs“teis“ i Ph.D Degree [Discount rate 1 year 00133
Ear Income Present wixth flncome First Gost Wmsena worlh Discount rate 2 years: i hizlcy
LRsonunt rate 3 years: 00244
4 AB30000 1 457BS06] 157200 | (457808) (3nzsn Discount rate 5 Years; £.0334
5028257 4B 40788 17,102.92 | (4B,40785) (3184249 Discount rete 7 Years: G038
s440110]  50E4484 18,5363% | (08445880 (3341ETY) {Discount rete 10 Years: 0.0a4
4 5905187 | 5356073 2608567 | 53.500.73)  (35,34280) friscount rate 26 Years: [
5 6559436 1 34,15200 53,159.90 - 70,368.87
5 8817357 7216154 $0,12037 - F3,75485 Irdiation 1ate 0.05082
[7 895553.48 72,826.95 9768201 - 7443474 M5 Frb
1 10355107 | 7591884 10583715 - 750480 intoine beginsing fevet 44,100.00 84,500.00
= TR0 78,142.C0 114,683.46 - 80,8881 preome after 5 years €5,000.00 8220000
10 121.810.40 7832153] 13864076 - 88,000 83 e aftar 10 yaats 75,000.00 8303000
11 13107183 ] B08A2S3 | 14807725 . 91,261.56 Rate of incraase in salary per yeau 1.03
12 14215058 | 43838051 16047085 - 9454206 Incosme during schot! 15.600.00
13 15404523 8694413 173,801.56 - O8,140.48
14 165941681  90,18528 | 18848712 - 10178579 [Total present worth 4306725791 415086254
13 18081428 | 9350579 | 18856588 - g7512.22 jitterance 10%,783.25
196056361 9697005 ED44E8TS 1064,124.91
212485781 100562657 221560 - 104,871.45
200248631 104288361 240,114.08 - 108,756.78
24951987 | 10815210 2602110 4 12,786.67
27040405 1 GagR4591 28189002 - S8,678.85
28303620 $7209721 305591.88 - 103,468.71
JITEE250 1 10605048 331,168.15 - 104,337.34
344141991 1028902 35888718 - 147,287 08
72845501 10878752 388,825.14 - 110,326.18
A04,16020 1 WaIFBRM4 ] A2IATTD - 11343805
437587401 111,853521 45878379 - 118846 09
414 66585] 1IS01574) 49488284 - 118,945.60
BHAI7R52 | 1182BTAS | SE41LTT - 12333474
357 424.25 | 12161089 581,208.08 - 126,821.54
0407022 1 125048861 62996213 - 130,406 52
65463914 | 128,584.23 542 658,38 - 134.08365
TSA3088 | 13221044] 73982788 - 3788463
THO80B3B L 13585742 BG1740.41 - 14178277
B33,185.72 1 133,801.08 85885353 - 1579192
S02BBB.77 ] MBTRIAT] 15T - 14591276
97845830 | 147817471 102038217 - 154 150,98
1,080352.87 | 151996421 110578580 - 158,506.9%
1,348,101.89{ 15624852 | 1,198,337.09 - 152,980.21
124527862 | 18071210 | 129856349 - 167,508.11
1548505 3% | 16525560 § 140732740 - 17233628
14E2AS5 551 16092765 § 152514718 - 177,208.41

16



Teble §: Physleists

Py Dats
Masters Degres | Fhi) Degree [Discount rate 1 year: 0.0123
incoma TPresent v Hneoma TFirsi Gest__|Pregeni worh [Discount rate 2 vears: .03
[Discourt rate 3 years: 00244
BEJZTARG 53,655.87 1576200 | (53855487 (38,0823 [Eiscount rate 5 Years: 0.0334
82528 56,728.10 1710292 ¢ (96728100 (4026250 Discoun rate 7 Years: 0.0388
£3,857.14 3834978 1853439 | deodsry] (4212368 Discount rate 10 Years: 0,044
69,201.83 B2,766.86 2008587 | B2756.86) (4454883} Discourd e 20 Years: Q0828
74,883 85 8345978 $8,024.43 - TAAE6.24
86,345.75 Fith ] 85,391,835 - 78,0690t Infiafion rata 0.05082
93,789.41 71482451 10337851 - 8, 788.89 S PHD
101,638.35 S 1202822 - 82,133.89 income beggnning lovel 51,680.00 68,273.00
110,146.1 7758091 | 12140470 - 85,520.9t Incerme siter § years 63.800.00 78,000.00
118,365.28 78B7E5%] 12965912 83.565.19 Income after 10 years 0227000 H16.250.00
17886580 | 110237421 14051125 - £6,593.94 Fate of incregse in salary per yem 163
19383583 | 11432156 1522A.00 - 8680732 income during school 15.000.00
21008036 1 118557011 18501646 - 93,184.55
2ZTSANET 1 122943397 1TBBIVSY - 96,585.06 [Total prasen worl 568376252 | 528087761
24688471 157504497 24808272 - 123,816.28 diflerance 402 88491
28734244 | 132208351 Z000S287 - 13358873
289118331 197,127.23] 2O2E589 - 138,538.00
HAHET03] 142,20760 17,397.14 - 14367064
340245261 147476201 34374575 - 148,993.44
35872297 . 12903008 | SvR3E4 - 130,357 .85
39958416 | 132677.50| 40368530 - 134,042 96
43302835 | 13642685 | 437 48337 - SRR A
46827174 1 14028583} 47400053 - 14172810
50854861 | 14425185 513,780.58 - 14573583
551112851 14833081 558,782.73 - 143,858 04
59723852 | 152523461 50338405 - 154,002.63
GA7 23708 | 15683546 653.885.79 - 158,448.99
TOL398.37 | 151,26936f VUS43 - 252851
760,10366 | 16582881 76792354 - 167 53487
823722451 17051876 B32,196.93 - 723105
892665941 17533745 | 90184073 - £77,141.53
737984 18029443 | @72 - $82,149.5
104834711 | 185,361.54{ 1,058.13255 - 187,730 68
1,138,001.14 | 19083275 | 1,147,773.30 - 192,553.88
124,179.18 | 19602234 1 1.243,845.56 - 198,0358.83
133422574 | 20158390 { 1,347,552.32 - 3 BA7 59
144580708 | 207260321 146077255 ~ 26838454
156591506 1 213,121.84§ 158303556 - 23531445
163806193 219147021 1,715.59167 23 401 52
1.540,18546 1 225342541 185911738 - 227 58087
1,894,204.38 | 23171321 § 201472085 - 234,097.09
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