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I- Ijatroauc-faion:

In underdeveloped and developing coxintrdes, manpower as

a factor of production represents a bottleneck for social and

economic development. Ibis is so beSause^of'tbe lack of the

required skill for the different Jobs. The majority of the Man

power in these countries is -{mskllled. This necessitates in the

short-run the importation of experts from more advanced coxmtries.

Meanwhile in the long-run policyj the preparation of citizens to

replace those imported enrperts has to be considered very care-

fully. As it is well-SncTO, industry and specially heavy
industry is the back-bono of fast economic development in any

country. Industrialization in tiArr.s needs different categories

of skill arj.d la:^ow-how. This requires accordingly different

levels cf training an.d education. Bog the country has to plan

for this in two directions simultaneouslys-

i• Short-term Manpower plannin^:s-

This .means the preparation cf Manpower with the required

Ib'vels cf skills and experience as quickly as possible to cover

uhe urgent needs of the established factor.ies. kor this reason, i

training centers have to be c.res.ted for training the required

Manpower in short periods. Also we can make use of the exper--

isnce of foreign as wall as local experts in this direction.

2 • liOnK-Term Manpower planning

To graduate a staident from the first stage of education,

i.e. primary educationj till the highest stage, i.e. the Univer

sity, a long period is clearly x'equired. This indicates the

importance of long-term Manpower planning. To achieve the

targets of social and economic plans, we must prepare the necessary

Manpower having the suitable skill and experience.
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Accordingly the different levels of education have to be
reorganized and expanded; specially the technical education.
The education and training system in the U.A.R. has developed
and its capacity has expanded considerably during the last 10
years, yet much has still to be done to cope with the ever
increasing needs in a society which is rapidly becoming indust
rialized.

Planners can make use of the conclusions and recommendations
given in the different researches concerning Manpower Planning as
these are the fr\xits of the experience and studies of experts
in this field.

The hases on which this research is conducted, are the
same ones agreed upon in the research "Manpower Hequirments
Por the U.A.fi. For the Period I960 - 1985. Memo. No. 4-31•
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II- Sflorta l£L I3ie Ii].stit:ute of National Planning:

Due to the importance of this stud/j many efforts had been

done in the Institute of Mtional Planning trying to give useful
conclusions to help the planners in preparing their plans for

training and education. Groups of e^fperts carried out the work

and at present there is a new groip in the Institute preparing

a more developed research concerning the subject of long-term
manpower plann-lng, taking into consideration the indicators and

the trends which were not tangible in the previous researches.

/ -1 \

Ii/lany memoranda^ 'have been, published in this subjdct
containing the results of these researches.

In the annual Long-Term IraLning Program of the Institute

there i.s a special group for Manpower Planning^ its purpose is
to prepare the necessary Manpower planners for the different

institutions. ̂

The Institute in ccoperation with different Institutions

(Ministry of High Education, M.Lnistry of Industry, etc.), held
the seminars to discuss the problem of Manpower planning in the
U.A.H. trying to get useful solutions. Due to the importance of
Manpower planning, the Governip.ent, very recently decided to form
a central Organisation for plaar.lcg, one of its main departments
is the Manpower planning department.

V

(1) See References Page (23).
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III, Manpower Plaa^ri^p; Model On the Qomputers

All the calciilations which were necessary for the previous
researches concernins long term manpower planning were prepared
manually using the normal desk calculator which req.uires a lot
of efforts and a considerably very long time. Also these
calculations can not be considered completely perfect due to the
probability of errors in this case.

For these reasons we tried prepare a

Manpower Planning Model on the I.B.M., 1629 computer available in
the Operations Hesearch Center. The use of the computer to
solve tnis problem has the following advantages 5-

1. Saving of time and efforts.

2. Giving completely perfect resuits«

3, Once the program is prepared it can be used for
several alternatives of input data.

4, The previous researches could not be in coincidence
with the preparation of National Plans due to the
delay in giving the results.

In what follows we give an illustration of the program
the input data and the results.
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IV. FORTRAN PROGRAM ffOH THE PROBLM:

The program for the problem is written in FORTRAN language

It is internally divided into the following sections.

1. Oalcxilation of the VaJ.ue Added;

Here we considered the year I960 as the base year, and

then we applied the following formulas

^2i

where /

v^ = Per capita value added at year

y^ = Per capita income at year t

N^ = Total population at year t ✓

(at base year, t = o)

^  specific sectojz.,Qf_the ..economy, t/

As the availaole data for the computation of the value added

are the national an.! the value added for every sector,
the equation used in the present program becomes :~

a-] . N a^. -a-, - +1
V  r-i-) f~i-) li ^

In this study the whole economy is divided into 19 main

■sectors as follows:

1. Agriciilture.

2. Mining and Quarrying (excluding ^±1 extraction).
3* Oil extraction and Oil products.
4. Total Manufacturing Industries.
3* Electricity and Public utilities.
6. Construction.
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7. Transport.

8. Trade and finance.

9. Services.

10. I'ood, Beverages and Tobacco.

11. Spinning, Weaving, etc.

12. Glotlies and Shoes.

1^. Wood and Paper.

14. Printing and Publishing.

15. Leather and Euboer.

16. ̂ emicals (excluding Oil extraction).
17. hon-metailic.

18. Basic Metallic.

19. Metallic Products and Miscellaneous Industries.

The values of the parameters ̂  were _^estimated, for
each industry seperately, in an international cross-section
analysis'"^^.

In the program the following symbols are useds

VA(I,IT) = the value aaded for sector

(I) at year (IT)

(IT)

AT.

A(I)

B(I)

BN(IT)

AN

VO(I)

National^ income...for year (IT) ̂ .
National, income for the base year,

= a
li

= a
•2i
Population in the year (IT)..
Population in the base year.

Value added for sector I in the base year.

Cl) Dr. Linnemann, Long-Term Manpower Planning Research.
The Long Development of Different Sectors of the U.A.H.
Economy Memo. No 283> I.N.P., April 1963*
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The computer will give directly a table containning the

value added for each sector of the economy during the period of

estimation (1960-1983)j every 3 yeaxs.

The data necessary here are;-

!• The national income T(IT)j of the yeax (IT),

2. The national income AI, of the base year.

3. Id)
BCD

3- The population M(IT) in the year (IT)o

5. The population Ah in the base year-

7. The value added for each sector VO(I) at the base year.

2. Calculation of Labour Productivity

Bor estimating the labour producti-vityj the period (I960 -

1983) is divided into 2 sub-periods, i.e. from 1960 - 1973 and
from (197^ - 1983). The reason of this division is the variation

of the estimated rate of increase of labour productiyity of some

industries along both periods. Productivity is estimated accord

ing to the following equation.

where

^ = labour productivity at year t for sector i.

Q = " " base year for sector i.
r  = annual rate of increase of labour producti

vity estimated from international cross-

section analysis.

In the program the following symbols eure useds- u-

¥(I,IT) = the labour productivity for sector I at year (IT)
VT(I) = the labour productivity for sector I at base year.
R(I) - annual rate of increase of labour productivity.
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The computer will give directly a table containing the
labour productivity of each sector of the economy during both
periods of estimation I960 - 75* 1975 - 85, every five years.

The data necessary here are;-

1. Labour productivity at base year for each sector VTCI).

2. Annual rate of increase of labour productivity for each
sector R (.1) for the period I960 - 75, and £■(!) for the
period 1975 - 1985'

3. Total humoer of Labour Porce;-

^ As it is well known, labour productivity is tne result of
dividing the value aaded by the labour force for each sector in
the corresponding period, i.e.

„  Value addedTotal ho. of labour Rorce = ppoductivity

-  6

-^ijt

as applied in the program.
This means that to get the total number of labour force for

each sector every five years along the period jj60-85, we have
to divide each element in the table item Ro.^ (1) v/ith the
corresponding element of the table in item Ro. (.2) ,

To aviod getting fraction ninabers of labour force for
each sector, we multiply the result by 10^ as the value added
figures are given in million pounds.

4. Tne Occupational structure of the labour force:

The labour force is grouped Into five main categories, i.e.

1. Managers and high professionals.
2. Technicians.

3. Clerks.
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4* Skilled labour.

5. Unskilled labour.

To get the number of labour force in eacb. category for tbe

different sectors, we have to multiply the total numbers of

labour force by the corresponding coefficients of each category.

These coefficients were prepared by different studies as mentioned

in Memo. Ho. (431).

In the program the following symbols are used:-

P(I,IT) = Humber of labour force in each category in sector (I)

at year (IT^

Q(I,IT) = Coefficient of labour force composition for sector

(I) at year (IT)

W(I,IT) = Total numbers of labour force for sector (I) at year

(IT), estimated in item Ho. (3) above.

The data required here ares-

Q(I,IT), which are the coefficients of labour force composit

ion for sector (I) at year (IT), which vary from one category

to another.

In what follows we shall give listing of the Input Data, the

PORTRAH Program for the problem followed by the Output results.
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LISIIHG OF THE UTPUl PATA

HA.TIOWAL lUCOME -Y(lT)

1001 1282.0 1795.0 2564.0 5598.7 5114.7 7574.4

POPUIAl'IOM-BM(Il)

2001 26054.0 29806.0 54026.0 5b:j40.0 45268.0 48282.0

TAIIJB ADDED-YO(I)

5001 599.9 5.5 54.2 221.8 19.1 52.0

5002 97.5 127.0 525.0 77.5 51.1 10.5

5005 8.7 '9.5 '5.6 12.9 9.1 7.5 55.0^

LABOUR PBODUGTIYITY-¥T(I)

4001 108.4 552.6 4092.4

4002 585.1 207.6 260.9

4005 100.6 604.0 525.'^

291.0 525.5

808.0 291.0

680.5 266.2

555.0

200.5

500.1 125.9

AMUAL BATE OP INGHEASB OF VTCI)-B(I)

5001 0.025 0.050 0.025 0.055 0.055-0.045 0.052 0.025 0.016
5002 0.020 0.027 0.046 0.057 0.020 0.052 0.048 0.026 0.047 0.055

AUMUAL KATE OP IHCRSABE OP TO(I)-PCI)

6001 0.058 0.050 0.025 0.055 0.042 0.045 0.052 0.025 0.020

6002 0.020 0.027 0.046 0.057 0.020 0.052 0.048 0.026 0.047 0.055

A (I)

7001

7002

0.47 0.94 1.55 1.98 1.55 1.15 1.29 0.90 0.90 0.98

1.21 1.56 1.44 1.72 1.25 1.55 1.16 1.99 1.90

BCD

8001

8002

-0.15 0.00 0.17 0.00 0.00-0.05-0.05 0.00 0.00-0.10

0.22-0.05 0.56 0.05 0.10 0.17 0.01 0.45 0.21
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KATlOI^AIy Il^GQAIE, PQPULAllQN-AY^AN

9000 1282,0 260.S4,0

Percentage Gomposition of Labotir fforce - Q,(I,IT)

MANAGERS AND HIGH PROFESSIONALS

9001 1 0,07 0.10 0,12 0.13 0,18 0,20

9002 2 1,60 1.90 2,20 2.30 2.90 3.20

9003 3 7.20 7-40 7,60 7.80 8,00 8.20

9004 4 0,00 0.00 0.00 0.00 0,00 0,00

9003 2.70 3.30 4.00 4.70 3.40 6.10

9006 6 5.60 6,00 6,50 7.00 7.30 7.90

9007 7 3.40 3.60 3.90 4.30 4,30 3,00

9008 8 1.60 2,00 2,40 2,80 3.30 3o70

9009 9 8,70 9.60 10,50 11,40 12,40 13.70

9010 10 3.20 3.60 4,00 4,40 4,80 3.10

9011 11 2.20 2,60 3.60 3.40 3.80 4,20

9012 12 0.43 0.63 0,80 1,00 1,20 1,30

9013 13 0.50 1.00 1.30 2,00 2,50 3,00

9014 14 3.40 4,00 4,70 3.30 6,00 6,50

9015 13 1.50 1,90 2,40 2.80 3.40 4,00

9016 16 6.20 6,40 6,50 6,80 7,00 7.30

9017 17 2,10 2,90 3.70 4.50 3.30 6,00

9018 18 2,60 3.30 4.60 4,70 3.40 6,20

9019 19 1.40 1,90 2.40 2.90 3,40 4,00

TECHNICIANS

9101 1 0,8 0.9 0,1 Ifl 1,2 1.3

9102 2 2.8 3.^ 4,0 4,7 3.3 6,0

9103 3 9.1 9.3 9.3 9,7 9.9 10.1

9104 4 0.0 0,0 0.0 0.0 0.0 0,0

9105 3 2.7 3.4 7.8 10,2 13.0 13.3

9106 6 3.6 3.3 7.0 8.7 10,4 12.1

9107 7 12.9 13.3 18,1 20,7 23.4 26,0

9108 8 2.0 3.1 4,2 3.3 6,4 7-3

9109 9 12.5 14,6 16.7 18.8 20,9 23.0

9110 10 3.1 4,0 3.1 6.1 7.1 8^2
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9111 11 3.3 3.1 6.9 8.7 10.3 12.3

9112 12 4.4 3.4 6.4 7.4 8.4 9.4

9113 13 2.3 4.0 3.3 7.0 8.3 10.0

9114 14 2.9 4.4 6.0 7.6 9.2 10.6

9113 13 2.7 3.3 4.3 3.1 3.9 7.0

9116 16 3.2 6.4 8.3 10.7 12.8 13.0

9117 17 2.9 4.3 3.7 7.1 8.3 10.0

9118 18 4.3 6.6 8.7 10.8 12.9 13.0

9119 19 2.7 3.0 7.1 9.1 11.4 13.8

OLSRKS

9201 1 0.2 0.3 0.7 1.0 1.2 1.4

9202 2 3.0 3.3 3.6 3.9 -  4.2 4.3

9203 3 13.0 13.4 13.7 14.1 14.4 14.6

9204 4 0.0 0.0 0.0 0.0 0.0 0.0

9203 3 9.3 10.4 11.4 12.3 13.6 14.8

9206 6 1.9 2.2 2.3 2.8 3.2 3.3

9207 7 8.3 8.8 9.3 9.8 10.3 10.7

9208 8 6.7 7.3 7.6 8.3 9.2 10.0

9209 9 4.6 3.3 6.0 6.7 7.4 8.2

9210 10 6.9 7.3 7.6 7.9 8.1 8.2

9211 11 6.4 7.1 7.9 8.3 9.2 9.8

9212 12 0.7 1.0 1.3 1.6 1.9 2.2

9213 13 0.7 1.0 1.3 1.6 1.9 2.2

9214 14 3.4 6.0 6.6 7.4 8.1 8.8

9215 13 2.4 2.7 3.0 3.3 3.6 4.0

9216 16 11.3 12.0 12.7 13.4 14.1 14.8

9217 17 3.2 3.7 4.2 4.7 3.4 3.3

9218 18 7.9 8.6 9.3 10.0 10.8 11.3

9219 19 1.3 1.9 2.3 3.1 3.7 3.0

SKILLED LABOR

9301 1 0.8 1.0 1.3 1.3 1.8 2.3

9302 2 17.9 22.3 26.7 31.1 33.3 40.0

9303 3 30.8 32.3 33.9 33.4 37.0 38.3

9304 4 0.0 0.0 0.0 0.0 0.0 0-0
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9305 3 27.7 29.1 30.3 32.0 33.3 33.0

9306 6 25.0 26.9 28.8 30.7 32.7 34.7

9307 7 29.1 30.8 32.3 34.3 36.1 38.0

9308 8 26.4 27.9 29.4 31.0 32.4 34.0

9309 9 16.9 18.2 19.3 20.8 22.1 23.3

9310 10 27.3 28.7 29.9 31.2 32.6 33.8

9311 11 43.8 44.6 45.4 46.2 47.0 47.7

9312 12 30.9 32.5 34.1 33.7 37.3 39.0

9313 13 33.6 34.1 34.6 33.2 33.8 36.3

931^ 14 31.6 34.2 36.8 39.4 42.0 45.0

9313 13 36.8 37.3 37.8 38.4 38.9 39.4

9316 16 18.3 21.4 24.5 27.8 30.9 36.0

9317 17 30.2 31.3 32.4 33.6 34.8 33.9

9318 IS 33.6 33.2 36.8 38.4 40.0 42.0

9319 19 32.4 33.8 35.3 36.8 38.4 40.0

WSKILLED lABOR

9401 1 90.12 97.30 96.00 96.25 93.62 93.10

9402 2 74.70 69olO 63.50 57.80 52.10 46.30

9403 3 39.90 37.60 33.30 33.00 30,70 28.60

9404 4 O.QO 0.00 0.00 0.00 0.00 0.00

9405 3 57.60 51.80 46.30 40.60 34.50 28.60

9406 6 63.90 59.60 33.20 50.80 46.20 41.80

9407 7 46.30 41.30 36.20 30.90 25.90 20.30

9408 8 63.30 59.70 37.10 52.40 48.70 44.80

9409 9 37.30 32.30 47.30 42.30 37.10 31.80

9410 10 39.30 56.40 33.40 50.40 47.40 44.70

9411 11 44.50 40.60 36.80 33.20 29.50 26.00

9412 12 63.37 60.47 37.40 54.30 51.20 47.90

9413 13 62.70 39.90 37.10 54.20 51.30 48.50

9414 14 56.70 51.40 45.90 40.30 34.70 29.10

9415 13 56.60 54.60 32.50 50.40 48.20 45.60

9416. 16 59.00 53.80 47.70 41.50 35.20 26.S0

9417 17 61.60 37.80 54.00 50.10 46.00 42.60

9418 18 51.40 46.50 41.20 56.10 31.90 25.30

9419 19 62.20 37.40 32.70 46ol0 45.10 37.20
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EEiLD Y(IT),M(ia})

IT = 1,6

Compute VA(I,IT)

SUM (IT) j-

HIBIT BA(I,IT)
SUMCIT)

BEAD V0(I),VT(I),
B(I).F(I),A(I),B(X),1=1,19

BEAD, AT, BX

COJJlHJTE

W (IjlT)
sra (IT)

PB1BT_ w(l, IT)
SUM

IT

ERIHT

Flow Chart

COMPUTE V(1,1T)

'

HUNT V Cf,lT)

★

/  PEAD
q Cl. IT)

COiYiPUTE

P( I, IT)

.. ■■
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?OEO.'J^\ fr-Qg-pf^m. ffop qTHe Problea;

DIMENSI0Ny(6) BN(6) A(19) b(19),V0(19) PR0D(19,6),VA(19,6),SUM(6)j5f^f^9||V(19p6),VT(]9),R(l§),F(1§),D(195,W(19.65,ptl9„6),Q(19,6)„L(
READ 1,(V(tT),IT=1,6)
READ 2„ BN(ITniT=1„6)
READ 3,(V0fl)
READ 3,(VT(!) J=T,19)
READ A4rC!),I=1„19)
REAR AJfCI ) J=1 J9)
READ 5,{An)J=1J9)
REAR 5,(B(i) J=1„.19)
READ 6tAY,AM

1 FORMAT (10X,6F7»1)
2 "ORHAT (10X,6f8.1,)
3 "ORMAT (10X,6F8,1/10X,6F8,1/10Xp7F8.1)
it FORMAT('l0Xp9F6,3/10Xp10F6,3)
5 -ORMAT Cl0Xpl0F5,2/10X,9F5.2)
6 FORMAT (T0XpF8.2,F8.,l) .
30 10|T=,,? 6
SUHC.IT)=0..
DO 10i=1p19
C(i)=:BCl)-A(l) + 1,

„  lFfCf!))8p3,100,,
8 »R0D(1,!T;«|aN/BN(IT))**(~C(1)) ,f

GO TO 80 "
100 FRODC!plT}=(BN(IT)/AN)**C(!)
80 ''«n,iT) = ((Y(!T)/AY)«<A(l))*PROD(!.lT)*VO(l )
10 3UMCiT}=SUM(iT)-!-VA(l.!T)
,  PRINT 40pCLTpLT-60p85p5)
A0 "ORMAT (10X.21HEST! MATED VALUE ADDED/10X.21H****A**it***!Hk**A****A/
X//lAXpAHI ,6(6X12)//) _
130 601=1,19 . .

60 PRINT 30,1 ,CVA(i ,iT).1T=1,6)
30 -ORMAT C14X,I2,AX,6F§,1). ,

PRINT 50,CSUMCIT)„IT=1,6)
50 FORMAT(20X,6f8,1)

00 11jT=1.,A.
DO 111=1,19
L(1T)=5*(IT-1)

11 y (i, i T) »=VT( I ) *( 1. +R (I)) IW^L (1 T)
uO 121T -'5 • o
DO

VT(!)«^V(-ip^)
M(iT)=5*(IT-4)

12 V(l ,IT)=VT(I)*(1.+F^I))**M(IT)■
,  PRINT 4i,(LT,LT=60,85,5)
A1 FORMAT (10X,22HESTIMATED PRODUCT! VITY/10X.22H*********************

XV//TLX, Ah I ,6(6X12)//) . '
DO 131=1,19 . , ,

13 PRINT 3A,I,(V{I,IT),IT=1,6)
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3h FORMAT (1AX,I2,AX,6f8.1)
,  , DO 1411^1,6

SUM(I.T)=0.
DO 14! =1,19 , ' .
W(!,i T)=(vA(r,In/V(I,IT))*10.**6

14 SLIMuT)=SUM(TT)+W(I. IT)

20 fKt^CIK^StSAl^No! of WORKERS/10X,20H********************///
X14X,2HI ;6(8XI2)//)
00 151=1,19 ' '

15 PRINT 21,1 .{W(r,lT),IT=1.6)
21 FORMAT (l4X,l2,4X,6n0.0)

PRINT 70,(SOM(IT),IT=1,6)
70 FORMAT (20X,6F10.0) '
200 READ 35, v |
35 FORMAT (40H '

00 161^=1,19 -
16 READ 7,I2,(Q(I ;iT)ilTa.1,6)
7 FORMAT (10X,i2,6F6,2)

DO l8lT=-r,6
SUM(IT)=0»
DO 18I=.1,19UU lOI sa.1 , i:?
P(I,IT)4CI,IT)^(I,IT /100.
SUM(IT)=SUMr~' " ■
PRINT 35",

18 SUM'(IT)=SUMriT)+P(l ,IT)
PRINT 35", ' ,
PRINT 25,(LT,LT=60,85, :5)

i-o rORilAT ,6(8X12)//)
DO 17!=U19 " ' ■

17 PRINT 2i;i,(P(r,IT),IT=1-6)
PRINT 70,(SUM(IT),IT=1,,6)
GO TO 200

-  END

K.B.

With very simple modifications of the above program, the

above results caa be given annually instead of 5-year results.

Also the program can be extended to elaborate the educational
plans. Any other requirements can also be fulfilled.
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OUTPUT RBSULxSi

ESTIMATED VALUE ADDED
it'kie'kic'ie'k'k'k'^it'k'kie'Seic'icfe'Jcie'fc

60 65 70 75 80 85

1 399.9 hS3.0 613.0 753.8 929.3 1150,4

2 5.5 7.6 10.7 i4.8 20,8 29.5

3 31^.2 5't.7 90,4 145.9 240,8 407.3

it 221.8 378.5 673,5 1166.2 2087,9 3871.5

5 19.1 29.8 48.2
^ '

76.2 123.3 204.8

6 52.0 7't.5 109.3 157.5 230,6 343.7

7 97.5 1'f3.7 217.7 323.1 488,9 755.2

8 127.0 243.4 334.3 464.1 652,3

9 325.0 kkS.S 622.8 855.7 1187.8 1669.2

10 77.3 106.3 149.2 205.9 288.0 408.6

11 si. 1 76.8 iiLs 17^8 274.0 427.0

12 10.3 15.4 23.8 35.9 55.4 87.4

13 8.7 14.3 24.3 40.3 67.8 116.3

1lf 9.5 15.4 26.0 42.7 72.3 125.8

15 3.6 5.3 8.2 12.3 18.8 29.2

16 12.9 20.6 34.1 55.0 90.8 153.6

17 9.1 13.1 19.5 28.4 41,9 63.1

18 7.3 13.2 24.9 45.7 8I2 168.0

19 33.0 57.0 102.4 178.9 322.2 598.8

150if.8 2140.2 3160.8 4652.3 7091,6 11262.7

; Item i^o, 4 iii the above table -and the next ones
contains the figures of the total manufacturing
industries which are given in details in items
10 to 19. Tliis remark must be considered when
dealing wirii the total figures to avoid duplication.
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estimated productivity
itieirk'k'kis'k-ie'kirk-k-k^-kicie'k'fr-k'k

60 65 70 75 80 85

Ar-.-'

1 108A 122.6 138.7 156.9 189.1 227.9

2 332.6 385.5 446.9 518.1 600.7 696.3

3 1+092.4 4585.1 5137.2 5755.8 6448.9 7225.5

k 291.0 342.2 402.6 473.5 ■ 557.0 655.2

5 525.5 618.1 727.0 855.2 1050.5 1290.4

6 335.0 413.4 510.3 629.9 777.5 959.7

7 383.1 448.4 524.9 614.4 719.2 841.9

8 ni.8 234.8 265.7 300.6 340.1' 384.8

9 260.9 282.4 305.7 331.0 365.4 403.5

10 808.0 892.0 984.9 1087.4 1200.6 1325.6

11 291.0 332.4 379,8 433.9 495.7 566.4

12 200.3 250.8 314.0 393.2 492.3 616.5

13 100.6 120.6 144.6 173.4 208.0 249.4

lit 604.0 666,8 736.2 812.9 897.5 990.9

15 325.4 380.9 445.8 521 ;9 610.9 715;1

16 680.3 860.0 1087.2 1374.4 1737.5 2196.5

17 266.2 302.6 344.0 391.2 444.7 505.6

18 500.1 629.2 791.6 995.9 1253.1 1576.6

19 123.9 147.1 174.7 207.5 246.5 292.8



VL NO. OF WORKERS
******'*<*****

„ 19

A

1 60 65 70 75 80 85

1 3689114. 4019840. 4417976. 4801684. 4912503. 5046855.

2 16536, '  19731. 23987. 28671. •34657. 42445.

3 8356. 11940. 17612. 25355. 37341. 56376.

k 762199. 1105950. 1672965. 2462571. 3748214. 5908651.

3 36346. 48349. 6^18. 89163. 117433. 158736.

6 155223.,, 180282. 214344. 250129. 296650. 358164.

7 254502. 320623. 414768. 525903. 679725. 897020.

8 611753. 741922. 915921. 1112148. 1364543. 1694827.

9 12 4 5 688. 1578855. 2037008. 2584926. 3250057. 4136640.

10 95668. 119219. 151530. 189429. 239904. 308299.

11 175601. 231277. 312053. 412158. 552652. 7539 64.

12 51422. 61590. 75862. 91508. 112667. 141827.

13 86481. 118996. 1^472. 232351. 325947. 4 66411.

lit 15728. 23162. 35355. 52637. 80564. 126983,

15 11063. 14107. 18449. 23631. 30788. 40879.

16 18962. 24013. 31391. 40051. 52278. 69955.

17 34184. 43540. 56775. 72624. 94382. 124846.

18 14597. 21023. 31544. 45901. 68819. 106573.

19 266343. 387400. 586138. 862261. 13 0 69 72. 2045355.

• 7549773. 9071827. 11248574.,  13903103-,  17306098,,  22484805.
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, uF HANAGEPvS AMD HIGH PMOFESSl OMALS

1 60 65 70 75 80

CO
^s\

1

2
3

2582.

601.

it019. 5301.

m.
7202. 8842.

».
10093.

mt

it 0. 0. 0. 0. 0. 0.

5 981. 1595. 2656. 4190. 6341. 9682.

6 8692, 10816. 13932. 17509, 22248. 28295.

7 8653. 11542. 16175. 22613. 29228. 44851,

8 9788. 1it838. 21982. 31140. 45029. 62708.

9 10837it. 151570. 213885. 294681. 403007. 566719.

10 3061. 4291, 6061. •8334. 11515. 15723.

11 3863. 6013. 11233. 14013, 21000, 31666,

12 221. 388. 606. 915, 1352. 2127.

13 it32. 1189. tsn. 4647. 8148. 13992,

lit 53h. 926. 1661. 2789. 4833. 8253.

15 165. 268. 442. 661. 1046. 1635.

16 1175. 1536. 2071. 2723. 3659. 5106.

17 717. 1262. 2100. 3268. 5002. 7490.

18 379. 693. 1451. 2157. 3716, 6607.

19 3728. 7360. 14067. 25005. itit437. 81814.

IBliZIS. 219573. 318025. 444548. 623402. 902749
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MO. OF TECHNICIANS

60 65 75 80 85

1 29512. 36178. 4417. 52818. 58950. 65609.

2 463. '' 670. 959. 1347. 1836, ' 2546.
0 7(50. •  1110. 1673. 2459. 3696. 5694.

h 0. 0. 0. 0. ■0. 0.

5 981. 2610. 5180. 9094. 15266. 24604.

6 5588. 9554, 15004. 21761. 30851. 43337.
7 32830. 49696. 75073. 108861. 159055. 233225,

8 12235. 22999. 38468. 58943. 87330. 127112.

9 155711. 230512. 340180. 485966. 679261. 951427.
10 2965. 4768. ' 7728. '11555. '  '17033. •25280.
11 5794. 11795. 21531. 35857. 58028, 92737.
12 2262. 3325. 4855. 6771. 9464. 13331.

13 2162. 4759. 9265, 16264. 27705. 46641,
iif 456. 1019. 2121. 4000. 7411. 13460.

15 298. '493. 793. 1205. 1816. 2861.

16 986. 1536. 2668. 4285. 6691. 10492.
17 991. I872. 3236. 5156, 8022. 121j8/'.,

18 656, 1387. 2744. 4957. 8877. 159CS,
19 7i91.. 19370. 41615. 78465... 148994., 282259.

■. 261848. 403664. ' 577517. 909773. 1330296. 1969091.
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D, OF CLERKS

1 60 65 70 75 80 85

1 7378. 20099. 30925. 48016. 58950. 70655.

2 496. 651. 863. 1118. 1455. 1910.

3 1086. 1600. 2412. 3575. 5377. 8231.

0. 0. 0. 0. 0. 0.

5 3380. 5028. 7571. 11145. 15970. 23493.

6 2949. 3966. 5358, 7003. 9492. 12535.

7 21123. 28214. 38573. 51538. 70011. 95981.

8 40987. 54160. 69610. 94532. 125537. 169482.

9 57301. 83679. 122220. 173190. 240504. 339204.

10 6601. 8702. 11516. 14964. 19432. 25280.

11 11238. 16420. 24652. 35033. 50843, 73888.

12 359. 615. 986. 1464. 2140. 3120.

13 605. 1189. 2190. 3717. 6193. 10261.

lit 849. 1389. 2333. 3895. 6525. 11174.

15 265. 380. 553. 779. 1108. 1635.

16 2142. 2881. 3986. 5366. 7371. 10352.

17 1093. 1611. 2384. 3413. 5096. 68 6 6,

18 1153. 1808. 2933. 4590. 7432. 12255.

19 3462. 7360. r:o53. 2u730. 48357. 1022o7.

162 475, 239761, 343726, 490076, 681802, 978597,
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1  LABOR .  . ...

1 60 65 70 75 80 85

1
2

29512.
.2960.

40198.
,4400.

57433.
6404.

72025,
.8916.

88425.
12303.

12617
1697

3 2573. 3856. 5970. 8975. 13816, 217(2

if 0. 0. 0. 0. 0.

5 10067. 14069. 20257. 28532. 39340. 5555

6 38805. 48496. 61731. 76789. 97004. 12428

7 7it060. 98752. 134799. 180384. 245380. 34086

8 161502. 206996. 269280. 344766. 442111. 57621

9 210521. 287351. 3^7216. 537664. 718262. 96383

10 26308. 34215. 45307. 59102. 78208. 10420

11 76913. 103149. 141672. 190417. 259746. 35964

12 15889. 20016. 25868, 32668. 42024. 5531

13 29057. 40577. 58291. 81787. 116^9. 16930

llf if970. 7921. 13010. 20739. 33837. 5714

15 4071. 5262. 6973. 9074. 11976. 1610

16 3470. 5138. 7691. 11134. 16153. 2518

17 10323. 13628. 18395. 24401. 32845. 4481

18 4904. 7400. 11608. 17626. 27527. 4if76

19 86295. 130941. 206906. 317312. 5018774 81814

795231.
•V

:1077503. 14971if0., 2035380,. 2797342, 395903



OF UNSKILLED UBOR

- ̂ 4 -

60 65 70 75 85

1 3619758. 3919344. 4280135. 4621620. 4697335. 4799559.

2 12352. • 13634. 15232. 16572. 18056. 19652.

3 333k, 4489. 6217. 8367. 11463. 16123.

it 0. 0. 0. 0. 0. 0.

5 20935. 25045. 30751. 36200. 40514, 45398.,

6 99188. 107448. 118318. 127065. 137052. 149712.

7 11783^1. 132417. 150146. 162504. 176048. 182095.

8 38 72 39. 442927. 522991. 582765. 664532. 759282.

9 713779. 825741. 963504. 1093423. 1205771. 1315451.

10 56731. 67239. 80917. 95472. 113714. 137809.

11 77791. 93898. 111j835. 136836. 163032. 196030.

12 32689, 37243. 43544. 49689. 57685. 67935.

13 51+^3. 71278. 96197. 125934. 167211. 226209.

]k 8918. 11905. 16228. 21213. 27956. 369 5 2.

15 6261. 7702. 9685. 11910. 14839. 18640.

16 11187. 12919. 14973. 16541. 18401. 18817.

17 21057. 25166. 30658. 36384. 43416. 53184.

18 7502. 9733. 12996. 16570. 21953. 26963.

19 165665. 222367. 308894. 414747. 56330 5. 760872.

5416452. 6030504., 6816231., 7573819., 8142291.. 8830691.
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