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A computerized graphical representation of the occupational shortages
forecasting model and correlation analysis is presented. The methodology
of occupational shortages forecasting model is discussed. The definitions
of the terms and the equations used in this report are given. The features
of the computer program used in this study are described in respect to the
input requirement, computing sequence and the output description. Sample
calculation of the forecasting model and the correlation analysis of the
resulting model are shown in stepwise manner. Shown in the Appendix A are
computer outputs of the graphical representation of this model and the analysis

prepared for each department of the James Connally Campus of Staté‘Tech.

Ths listing of the computer program is shown in Appendix B.
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In recent years, in order to reduce the uncertainty about future, many
different forecasting methods are developed and applied to many areas such
as job market and economic situations. But none of them is fully perfect
and much criticism and doubt have been expressed with respect to methods
as well as forecastability. Nevertheless, the forecasting has become a
basic and necessary tool of decision making in modern society and is pre-

ferred over the unreliable and unsupported guesses.

Presented in this report is the occupational shortages forecasting
model which is based on study of the historical data; that is the pattern
of actual past event is projected into future by assuming that the trend
which was true for the past will also be true for the future for the
short-term period.
For the sake of simplicity and plausibility for short-term forecastingsé)
or lack of a better hypothesis, the least squares method of fitting first
degree polynomial to the historical data is applied, thus resulting in the

occupational shortages forecasting model.

Historical data available from the Occupational Shortages Reporting

()

System are those collected monthly from Texas Employment Commission (TEC)
source for the period of January 1970 to the present (64 data points as of
July 1975), and those from Classified Want-Ads source for the period of

September 1974 to the present (10 data points as of July 1975).

The predictions are made by the extrapolation of calculated linear
forecasting equation which may be considered an approximation to the unknown

nonlinearity.
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Included also in this report is the correlation analysis which shows
how well the forecasting line represents the actual data points as well as
the reliability of the prediction. The details of this analysis and method

are described in Section I and Section III.

The objectives of this occupational shortages forecasting model and

correlation analysis are to contribute in the following areas:

(1) The occupational outlook information to be used for vocational
training, course planning and recruiting at the various

departments of the James Connally Campus of State Tech.

(2) The feasibility study of new programs and ventures in terms

of the marketability of skills that can be taught at State Tech.

(3) Knowledge of future demand of vocational occupations for the

graduates of State Tech.

It may be added that we have found the following interesting trends
in the actual data reported here:

{a) The slopes of the forecasting equations are, in a majority of the

samples, positive in both cases of the TEC and the classified

want-ads data.

(b) The classified want-ads data produced larger slopes in the fore-
casting equations and closer correlation in the analysis than the
TEC data in many cases. This can be interpreted as indicating
that the actual job shortages are probably greater than given by
the TEC data.

1~ 8
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SECTION I | _

THE METHODOLOGY OF FORECASTING MODEL, DEFINITIONS
AND THE CORRELATION ANALYSIS
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The methodology of various different forecasting techniques and the
formulas used in the correlation analysis are given in the statistical

(1), (2), (3), (4),(6)

literatures. wever, for completeness, and in order to define
the terms as used in this present program, the equations are rederived

and the definitions are restated here.

1. Least Squares Linear Approximation Method

This isrthe most widely used method for calculating the parameters

a; for the selected model. The principle will be explained with respect

to the linear model Y

A
Y=a, +aX . (1)

Given a table of N sets of data, where Y
is estimated to be the above linear

function of X, determine a, and a -

X

Fig. 1

The least squares criterion is to determine a, and a; such thot the sum

of the squares of the vertical distance between the data points and the

straight line is a minimum. Referring to Fig. 1, this may be stated as:

n .
Z 61 2 = minimum .
i=1
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This is true only if
n
‘oZ €4’
i=1 = 0 ;
D P
and
5: €i2 - o 2)
D i=1
? 1

The sum of élz may be expressed in terms of the equation to be
fitted and the original data points.

Referring to Fig. 1,

6 = Yestimated B Yactual
Yestimated = aO + alX
Yactual =Y.

Thus,

€l=ao+alX1—Yl (3)

|
2
+

€,7 3 taX - X,
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Performing the differentiation given in Eq. (2) after substituting Eq. (4),

it is obtained that

n
r‘b.z_:léiz_2+XY'+2+XY +2(a +a.X =Y ) = 0
i= = (ao a;. 1‘ 1) (aO a X,- 2) 4 oaens (aO a; X n) =
D 2
{ 5 (5)
’DZ €, 2 |
. f; = 2(agta X;-Y))X+2(agta X =Y )X+ oo H2(agta X -Y IX =0
D9 ‘

which yield the following normal equations:

a N +a1£x =2y
(6)
ay 3 X +a1£x2=ZXY )
Solving Eq. (6) for aq and aj, we obtain >
JY Sx
zxy Zx? - (E(ZxH - (0 (Ex)
o]y Ix NZx2 - (Zx)? ’
Ix G
N 2y (7
. —MEX ¥ xy = N&xy-(Zx) (XY
1 N Zx NEx% - (Il .
Z x Zx?

Therefore, the parameters a, and a; are computed in terms of sums and sums

of cross products of the raw data.

| S}
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2. Standard Deviation of the Variable Y

The standard deviation of a set of N numbers Y ’Y2’ eeees Y. is

1 N

denoted by Sy and is defined by

'~ I '~ 7
I P L D R J Yoy _n¥
°y T N = N = N — (8)

where y; represents the deviations of each of the numbers Y.from the mean Y.

Thus Sy is the root mean square of the deviations from the mean or, as it is

sometimes called, the root mean square deviation.

3. Regression

Often, on the basis of sample data, we wish to estimate the value of
a variable Y corresponding to a given value of a variable X. This can be
accomplished by estimating the value of Y from a least square curve which
fits the sample data. The resulting curve is called a regression curve of
Y on X, since Y is estimated from X.

4., Standard Error of Estimate

If we let Yest represent the value of Y for given values of X as

.

estimated from Eq. (1), a measure of the scatter about the regression line
of Y on X is supplied by the quantity
— -
Z,-(Yi_ Yest ‘.)

Sy.x © N ‘ ’ (9)

which is called the standard error of estimate of Y on X. Equation (9) can

be written for.the linear relationship as
N N L
2 T
. - Y- .
Sy.x T jsz" %0 2; i Z;xy‘_
: N

which may be more suitable for computation.
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5. Covariance of X and Y

If we let x;= %:i and V.= gr?, then the covariance of X and Y is

defined as

_ 2%
XY N - (11)
Z: 2
Using together the quantities defined as sy = %L s
\ N
R . 2
(standard deviation of the variable X), and Sy = -ﬁ; ’

(standard deviation of the variable Y), the covariance of X and Y can be
used to calculate the coefficient of correlation for the linear relationship

as

r= —— o | o (12)

6. Statistical Hypotheses. Null Hypotheses

'In attempting to reach decisions, it is useful to make assumptions or
guesses about the populations involved. Such assumptions are'called statistical
hypotheses and in general are statements about the probability distributions
of the populations. In many instances we formulate a statisrical hypothesis
for the sole purpose of rejecting or nullifying it. For example, if we want
to decide whether one procedure is better than another, we formulate the
hypothesis that there is no difference between the procedures (i.e., any observed
differences are merely due to fluctuations in sampling from the same population).

Such hypotheses are viten called null hypotheses and are denoted by H

0
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7. Level of Significance

In testing a given hypothesis, the maximum probability with which we
would be willing to risk a Type I error (hypothesis is rejected when it
should be accepted) is called the level of significance of the test. 1In
practice a level of significance of .05 or .0l is customary, although other
values are used. If for example a .05 or 5% level of significance is chosen
in designing a test of hypothesis, then there are about 5 chances in 100 that
we would reject the hypothesis when it should be accepted, i.e.,we are about
95% confident that we have made the right decision. In such case we say that‘
the hypothesis has been rejected at a .05 level of significance, which

means that we could be wrong with probability .05.

8. Coefficient of Correlation

The coefficient of correlatiom is a measure of the numerical closeness
between the regression equation and the set of observed data points. That is,

the coefficient of correlation is given by:

< =2
Z;(Yest .;,- Y)

r=+ v ) (13)
q Z(Y‘;- Y)
If the relationship is linear, Eq. (13) can be expressed as:
. N N Y4
NEXL - (FX) (ZY i
— . - . 1
r = -
J w I - (Injn £ - (Zph

15
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The value of r varies between -1 and +1. :If no correlation exists, the value
will be 0. On the other hand, if a perfect correlation exists (i.e.,all the
points fall on fhe regression line), the correlation will be 1. This value

will be negative for inverse relationships.
If one is using regression/correlation analysis for application, he
should be concerned about two requirements:

1. How well does the regression line represent the actual data

points - or what is the coefficient of correlation?

2. How much confidence can be placed on this correlation measurement?

.To satisfy the first requirement, the quantitative evaluation of the
coefficient of correlation is necessary. Frequently, textbook authors

present a general criterion for the evaluation of the significance of

coefficients (2) as follows:
COEFFICIENT (r) RELATIONSHIP
00 to + .20 negligible
+ .20 to + .40 low or slight
+ .40 to + .60 moderate
+ .60 to + .80 substantial or marked
+ .80 to +1.00 high to very high
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The foregoing is a crude analysis and may be somewhat misleading. The
significance of a coefficient of correlation depends upon the nature of the
factors related, the number of cases involved, the range of score data, and
the purposes of the application of the measure. A more useful test of the
significance of a coefficient of correlation is based upon probability theory
and is illustrated next, to satisfy the second requirement. To test the
significance of a coefficient of correlation, we may establish the null
hypothesis (Ho) that r = 0, and that any value of r, other than 0, is the
possible result of sampling error. To test the null hypothesis, we will use
the t—test[2] here. The statistic, t, is calculated as:
N-2
t=r — (15)
1~
where
r = the correlation coefficient, 47
t-TEST
N = the number of samples used —
to derive the regression
equation,
F
\/ = N-2 is the degree of freedom, requency
and P
t = the resulting number of
standard errors of r in
the interval between the
computed r, L and r=0. L rc t
-

Fig. 2. The Student's t-test.

The cross hatched section, P is the
probability that the correlation

coefficient, r, equals zero (or will
deviate t standard errors from r). |

B s
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After calculating t, one can easiliy look up the probability value from a
student's t-Table. This resulting probability is the probability that the
coefficient of correlation equals zero. If the probability is significantly
low, the null hypothesis is rejected, thus bolstering the reliability of the
correlation coefficient. As an example, we consider a relationship with

r = .90 and the number of samples, N, equals 1l. To test whether the null

hypothesis appears true, the statistic

t = 0.9 (ll-—2)2 = 6.2 ,
J 1-0.9

which has student's t-distribution, is tested. From student's t-Table with

\, = N—2=9.degrees of freedom, one obtains t = 2.82 at .0l level of significance.
Since calculated t value is greater than 2.82, the probability that r = 0
for t = 6.2 and N=11 is less than 1%. Therefore, the null hypothesis, Ho,is

rejected at a .0l level and the reliability of this given correlation coeffi-

cient is very good, with the probability of 997%.
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SECTION II

COMPUTER PROGRAM FEATURES
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Program JSOR0025

The features of computer program JSOR0025 include:

(1) reading of historical data points,

(2) calculation of least squares forecasting model,

(3) calculation of parameters involved in correlation analysis,
and -

(4) printing of the computed results in graphical form.

The historical data points are obtained from Occupational Shortages Master

Data File(s)

» by summing up the monthly incidence of shortages in each input
cluster, which consists of occupations closely related to the given technology.
Program JSOR0025 is written in Fortran IV, Basic language and requires com-—
puting time of 33 seconds/graph with IBM 360/22 computer. The details of

program features are further shown in Input Subsystem, Computer Subsystem and

Output Subsystem next.
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(a) Input Subsystem
CARD 1: Title Card
NO. REQUIRED: One card for each data set
FUNCTION: Prints the title heading on top of each graph.
Column Format Variable Description
1-72 18A4 TITLE(I) Title to be printed on top
of each graph
73-80 2A4 DATE - MM/DD/YY where MM=Month,
DD=Day, YY=Year of run date
..
Sample Input of Title Card: .
MECHAMICHL TECHHOLOGY-MecHINE ZHOF OPERATION= ¢ TEC DATA ﬂefﬂ4/?5 \
i 1 i | mimi i 111 imuni
| 1 1 ([ ]] | | imumni il |
nunoaauunnnvlnnaounnnllnan"oosalvﬂ":nnﬂ “I'"flunlu nq‘l ;c*unnnnuwnnurwolgllnlun
1714567Hl10|112‘!1l$!17!11=G|/ P S IR RN o LR TR I T I LR X CTodC Lo 13309 Y 12 VT8 LR 7T L ISRD
|||||I11|I1111|1|1|111I1I111':.111s11| 1Inz |1|11111I lllllll]lllllllllllllllll
. 922222272222722222222272z2222222200 0 0200 e iR 0022022002220 0 22200227222222222
3330333300003l 23 a0 e 2scsesas el cra o Gl oD 3333337333333323323313333

EtY
Ia
FTS
-—

al3a31443280323454aa44:-0 2243

ssB5550555555055M55555550 53 5MMsa6n 55olssa Hs Balsossnclo555, 55555555255555551

ss$ssssssssﬁucacslﬁlﬁsansssasssnsl::Isauacglgnsarufu:assncsassxssssﬁacnsslsssﬁss

e R R R R PR R T RERER RS RRRREE] Nl RERRRRRSRRERRR RN RN RN RRRRRRRNRRRRNRRRRR] ¥

soaslssassssscclsessclesvalecessloasenrsy saaclene i2eD3.282¢3R480R288080823888

?ggﬂngldxq~qqowa paoraqanagaigay "aaxnlzﬂlﬂﬁ=xru' " cﬁUQGQuﬁ»_33n¢c¢““qﬂnn9999
‘s

At e AR w LT R R BT iy TRk 0, [T AR E ] ‘
TR

DYV ESVINEEERVEY) FEERFFFVEREEY P Y ERRFYERE] EEX
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CARD 2: Control Card

NO. REQUIRED: One card for each data set
FUNCTION: Specifies the number of data points and the

number of dependent variables

Column Format Variable Description
1-3 I3 _ NP Number of data points
4-6 I3 : NC Constant 1, which is the

number of dependent variable
for this program

7-10 A Blank Blank field

11-80 none none Not used

Sample Input of Control Card:

//fse 1 *‘W

0000O000CERYANYOABANILA0CRDOOEQ0R " NIGENIONELRONEANGPIGEAZO0ORB000CO000N00D

28 0002 AN S SRR TIPS Ve e LA I AL AP L 7 I LR S S T BT IHUNTIN? K LI DO I L R X )

0
6 .
ll!lll!||llllllllll!iIlllll!!iﬂl!!?!!} R R R R R R R R R ERR N

pooao
12395
11111

22022222222229200002000 30200000 L il 20200 TG00 P 20 022,2200222222222229222
3333333333333292003 8300 0752 2350 a0 1 i3]0 1313 0%42335732245333533333
BA4438403 3088 TAALANE3 ARG Y T A gt LA AALT TS L AN ALAL4AAA4%058014

.4

e 959355555895 88828808085955

21

5565555500000 00A550355085% 5558888 ab4a 6 )

SH6666666 06660866605 66866+ 500850 Bbunsia st unh B arBs 3,307 ES8aBB6RE 666548865 666F

77?7777777777777/777777777777777777177’7?777777777777777?7?177777777777777777777

88888288850 L8 B8R, - A T7RB5828% . TF %A 0T R ARV ARREGRE A BRENBREEN38

0403993859 ¥ 1514003710080 . 0033FAF IR0 DERT e AN G 0ga000a7G )
. . o . L0

taYia® ] ' LA ¢ b * R I R ‘ . ' R R TEE L E AVR S IREUS
. 4

ERIC | T e ,

Aruitoxt provided by Eic:
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CARD 3:

Data points'card

NO. REQUIRED: As many cards as necessary to input all the data points

in twenty six points per card format.

FUNCTION: Defines magnitude of dependent variable in sequence, i.e.,
Yo Yoo Yo eevennn, Y.
The magnitude of independent variable, Xl = 1, X2=2,
X3=3, cecaeneny Xn=n are generated by the program.
Column Format Variahle _Description
1-78 26F3.0. Y(I) Magnitude of dependent
: variable are given in twenty
six consecutive fields, three
columns each
79-80 none none Not used

Sample Input of Data Points Card:

/ 24 17 32 28 22 28 &7 2& &7 15 17 15 i

7
{]

0020
5 7
KRR R

33233311

17177017
88888888

99999999
REREERE

5555985555h0¢
666666665

w
-t
(%)
[
[
[
(&}
-t
L]
-t

0000“0000900000"0”030!}0009(“]00008'\“""0‘ ‘ﬂ]jnn]ﬂnlﬂﬂ‘PDUBO'UDI’!UUDUBL‘UOOO

TAGH AT a3 M A e T g, et AETERRTE RS PULV N Sei LR st and BRSNS RS T T 55 117043 ;)

Illll'lllllllli’ll:l‘il!!l!!l]il'!l!llllllllll!ll!l!ll IRERRRR] EERRERRE]

2I222222I2I22I22I?7I22I2?Iv79&?:123921?;7/7:/243?12?3732222294I2I22I72I22I22I222

322333333323333533% 33352121 w35 a3l a201233233333323332203%

Al 0 0008508834044 0804 44888 1 a0t It A8 80448 0444885440880 466820484283
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PROCEDURE
Subject Department
OER
SECTION II Author
Theresa Park
Date Fage
July 1975 18
CARD 4: Plot Symbol Card
NO. REQUIRED: One card per data set
FUNCTION: Assigns plot symbols for plotting historical data
) and calculated data
Column Format Variable Description
1-4 A4 KAR (1) Blanks
5-8 A4 KAR (2) Plot symbol in col. 5 for
plotting historical data
9-40 8A4 KAR(3) to Plot symbols for multiple plot
KAR (10) (not used by this program)
41-44 A4 KAR(11) Plot symbol in col. 41 for

plotting calculated points

45-80 none none Not used

Sample Input of Plot Symbol Card:
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PROCEDURE
Subject Depar tment
OER
Author
SECTION II Theresa Park
. Date Yage
| July 1975 19
CARD 5: Y-Label Card

NO. REbUIRED: One card per data set

FUNCTION: Specifies the Y-label, which is to be printed vertically
along the Y-axis

Column Format Variable Description

1-40 40A1 YLABEL(I) Y-label to be printed verti-
cally along the Y-axis

41-80 none none Not used

Sample Input of Y-Label Card:
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OER
Author
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Date Page
July 1975 20

CARD 6: End-Card
NO. REQUIRED: One card per data set

FUNCTION: Terminates the runs by placing behind the last
set of data

Column Format Variable Description

1-3 A4 END Constant 'END' in col 1-3
) to terminate the runs

4-80 ﬁone none Not used

Sample Input of End-Card:
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No

Calculate:

analysis:

1. Least Squares forecasting model

2. Parameters used in correlation .

a. . Cnefficient of Correlation
b. Standard Error of Estimate
c. Standard Deviation of Y

d. Covariance of X and Y

Print:

Computed results
in graphical
form

PROCEDURE
Subject Department
OER
SECTION II ‘Author
Theresa Park
Date Page
July 1975 21
(b) Computer Subsystem
‘'The computing sequence is shown below:
Read:
Historical
Data Points
Yes Terminate
the runs




OCCUPATIONAL & EDUCATIONAL RESEARCH

PROCEDURE
Subject Department
OER
SECTION II Author
Theresa Park
Date Page
July 1975 22

(c) Output Subsystem

The computed results are shown in graphical form of X~Y plot. The title of

the graph is shown at the top of the page. The axis of independent variable

is marked in month, year sequence. The axis of dependent variable is the number
of incidence of shortages. The historical data is shown with symbol, (.). The‘
data calculated by least squares forecasting equation is shown with symbol, *.
The impression of the staircase function of the calculated forecasting line is
due to the limitation of line plotter which rounds the calculated point to the
nearest integer. The exact form of the forecasting equation is given in the

printed graphical output sheet. Other parameters calculated and printed are:

(1) coefficient of correlation,
(2) standard error of estimate,
(3) standard deviation of Y, and

(4) covariance of X and Y.

The sample output of this program is shown next.
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PROCEDURE
Subject Department
' OER
SECTION III Author
Theresa Park
Date Page
July 1975 24

SECTION III

SAMPLE CALCULATION OF FORECASTING MODEL
AND ITS CORRELATION ANALYSIS

30
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PROCEDURE
v " Subject ' Department
11 :
£ :,,-35 | OER
Ho SECTION III Ruthor
‘{;‘o" 'l-','\\"' Theresa Park
Qaq_,ipy Date Page
July 1975 25

In order to illustrate the method of computing forecas;ing model and the
parameters involved in the correlation analysis, the hand éa%culationAis per-
formed using the real input data of Mechanical Technology/Machine Shgp Opera-
tions shortages which is also used in the computer processing of output. It is

noted that the hand calculation results agree very well with the computer results.

The following table is constructed to aid the hand calculation. The depen-
; dent variable, Y is the incidence of shortages reported in Mechanical Technology/
Machine Shop Operation; and X, the independent variable, is the time in sequence

from Jahuary 1970 to Fabruary 1975, which is the time period of collected TEC

data.
Table 1
X Y x2 v2 XY X=X Y-Y
1 24 1 576 24 -30.5 ~10.468
2 17 4 289 34 -29.5 -17.468
3 32 9 1024 96 -28.5 - 2.468
4 28 le 784 112 -27.5 - 6.468
5 28 25 784 140 -26.5 - 6.468
6 28 36 784 168 -25.5 - 6.468
7 27 49 729 189 -24.5 - 7.468
8 26 64 676 208 -23.5 - 8.468
9 27 81 729 243 =22.5 - 7.468
10 15 100 225 150 -21.5 -19.468
11 17 121 289 187 -20.5 -17.468
12 15 144 225 180 -19.5 -19.468
13 15 169 225 195 -18.5 -19.468
14 13 196 169 182 -17.5 -21.468
15 13 225 169 195 -16.5 -21.468
16 15 256 225 240 -15.5 -19.468
17 13 289 169 221 -14.5 -21.468
i8 15 324 225 270 -13.5 -19.468
19 7 361 -49 133 -12.5 -27.468
20 13 400 169 260 . =11.5 -21.468
21 12 441 144 252 -10.5 -22.468
22 20 484 400 440 - 9.5 -14.468
23 20 529 400 460 - 8.5 -14.468
J
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PROCEDURE
Subject Department
OER
SECTION III Author
Theresa Park
Date Page
July 1975 26
Table 1
(continued)
X Y- X2 v2 XY X-X v-¥
24 21 576 441 504 - 7.5 -13.468
25 25 625 625 625 - 6.5 - 9.468
26 23 676 529 598 - 5.5 -11.468
27 26 729 676 702 - 4.5 - 8.468
28 18 784 324 504 - 3.5 -16.468
29 21 841 441 609 - 2.5 -13.468
30 25 900 625 750 - 1.5 - 9.468
31 26 961 676 806 - 0.5 - 8.468
32 31 1024 961 992 0.5 - 3.468
33 31 1089 961 1089 1.5 - 3.468
34 33 1156 1089 1122 2.5 - 1.468
35 37 1225 1369 1295 3.5 2.532
36 35 1296 1225 1260 4.5 0.5322
37 42 1369 1764 1554 5.5 7.532
38 49 1444 2401 -1862 6.5 14.532
39 48 1521 2304 1872 7.5 13.532
40 43 1600 1849 1720 8.5 8.532
41 38 1681 1444 1558 9.5 3.532
42 46 1764 2116 1932 10.5 11.532
43 44 1849 1936 1892 11.5 9.532
44 44 1936 1936 1936 12.5 9.532
45 52 2025 2704 2340 13.5 17.532
46 .56 2116 3136 2576 14.5 21.532
47 56 2209 3136 2632 15.5 21.532
48 56 2304 3136 2688 16.5 21.532
49 59 2401 3481 2891 17.5 24.532
50 60 2500 3600 3000 18.5 25.532
51 66 2601 4356 3366 19.5 31.532
52 56 2704 3136 2912 20.5 21.532
53 62 2809 3844 3286 21.5 27.532
54 59 2916 3481 3186 22.5 24.532
55 59 3025 3481 3245 23.5 24.532
56 50 3136 2500 2800 24.5 15.532
57 66 3249 4356 3762 25.5 31.532
58 50 3364 2500 2900 26.5 15.532
59 51 3481 2601 3009 27.5 16.532
60 44 3600 1936 2640 28.5 9.532
61 45 3721 2025 2745 29.5 10.532
62 44 3844 1936 2728 30.5 9.532
EX=1,953 Ev=2,137 XX2=81,375 EY2=90,495 EXY=82,401 Z(X-X) (Y-Y)=15085.4929 |
X = 1,953/62=31.5 Y = 2,137/62=34.4677 |
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QER
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(1) The coefficients ags a; of the regression line (forecasting model) are

~ computed hy Eq. (7) as follows:

N Xx% - (In?

62(81,375) - 1,9532
1,231,041.

Let DET

L]

Then,
{CZDCEX® - (X0 Zxn}/er

Y
o
I

{(2,137)(81,375) - 1,953(82,401)}/1,231,041

10.53517 (10.5352, computer result),

and,

o
il

{N ZxY - ( ZX)( LY)}/DET

{62(82,401) - 1,953(2,137)} /1,231,041

.75976 (.7598, computer result).

Therefore, the resulting forecasting equation is, by Equation (1),

Y= .7598 X + 10.5352,

T33
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(2)

(3)

(4)

The standard error of estimate is calculated by Equation (10) as:

2
XY —aoZY—a1XXY
N

90,495-10.53517(2,137)-.75976(82,401)
=y 62

J786.7155

= 9.31 (9.3, computer result).

The standard deviation of the variable Y is computed by Equation (8) as:

n
I

v = J Fv:_xi?
N

J'90,495—62(34.46774)2
62

J7271.5716

16.479 (16.5, computer result).

The covariance of X and Y is computed by Equation (17),

o2
]

XY TE-XDE-)
N

_ 15,085.4929
62

243.314 (243.3, computer result).

34
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(5) The coefficient of correlation, r, is calculated by Equation (14) as:

NIXY - () (ZV)
J{N):xz - (ZX)?{N}:Y?‘ -« ZY)Z}

62(82,401) - 1,953(2,137)

= \[{62(81,375)—1,9532}{62(90,495)—2,1372}

.82505 (.8251, computer result).

(6) t-Test is performed as follows:

Let the null hypothesis, HO’ be given as

HO : The coefficient of correlation, r, equals zero and that
any value of r, other than 0, is the pecssible result

of sampling error.

To test the null hypothesis, the statistic, t, is calculated by

Equation (15),

N-2
1-r2

f 62 - 2
.8251 1 - .82512

11.31 o

D
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By looking up the Student's t-Table, and choosing the level of significance

to be .01, we would reject H0 if t >t 99 = 2.39 for (62 - 2) = 60 degrees

of freedom. (See Figure 2 on Page 11).

Thus, the null hypothesis is rejected at a .0l level of significance and the

relationship between the forecasting model and the set of occupational

shortages data points of Mechanical Technology/Machine Shop Operations is

quite sound.

16
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APPENDIX A.

COMPUTER GRAPHICAL REPRESENTATIONS OF FORECASTING
MODEL AND ANALYSIS PREPARED FOR THE VARIOUS DEPARTMENTS
OF THE JAMES CONNALLY CAMPUS OF STATE TECH

ERIC SRS
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