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/ INTRODUCTION

The primary purpose of linear regression is the prediction of Y

from a given value of X by means of the regression equation YBX or

• Y A +BX , and the estimation of confidence limits for true Y , A and

B . Regression analysis for two variables may be made on a weighted or

unweighted basis with the line passing through the origin or through the

means .

NON—CONS TAN T VARIANCE OF Y AND WEIGHTING

If Y is the dependent variable, the linear regression of’ Y on

X may be calculated If X Is measured without evr~ r and each single

measurement of Y has the same variance over the whole range of X

When this is not the case deviations from the regression line ~iil not

be normally distributed and the predIction of Y from K will be

t’ ~~~~~~~~ ~ 
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When the variance requirement is not met, a transformation of T

to logariThms or square root, etc , may be tried whereby the variances

at the lower end of the scale of X will be found to be non—signifi-

cantly different from those at the upper. If repeat measurements of

Y at one value of X are available, the reciprocal of the variance

derived from such a cluster may be used as a weight in the analysis .

If variable Y comprises both single measurements and averaged

measurements, the number of measurements that were averaged should be

used as a weight. If both the variances of Y and number of measurements

per averaged Y are known the weights would be the number of measurements

of Y at Xi divided by the variance of Y at Xj . If the variance

of Y at X1 is a function of X then X~
2 may be used as a weight.

PROGRAM EXTENSIONS

Program REGRESS (S1281) was developed and written by J. Skory and

Z. Uhgar at the United Aircraft Corporate Systems Center for the IBM

~ 1 1800. It has been adapted to the UNIVAC 1108 with the following

modifications and additions:

(1) the maximum input sample size has been increased to 2000

observations.

-. ~~~J21~ the weighted mean X , weighted co”rected sum of squares

SSX, and the weighted corrected sum of products SSXY ,
• ‘J!~ Iou~rr~I ~ are now evaluated by the recursion formulas :

I (1 COPi af1cb~ ~o t~ c ~~~



— 
- — -

~ - - - ,—
~—--—-—-—- — 

~1

NT~L Tech Memo2070—451-69

~~~ Wj  —

Xk.~~ 
- i— -— X~_ j +  

k
E w ~

k-I.

E w  2£. Wk ( Xk - I k_1)

E Vj

k~1

8~~ k 
— S&(~k_ 1 + w~ (Xk . k~ .1) (

~k -

E v i 4
with k iz~ter~.t Led Irom I to zi for t~ s~.irnp1e of n

(3) Confidence lhnita f.r truq~ Y are cn~cu] ated at Lt ;e

experimental X 1 ‘itict pos t. experimenta.I Xi

(4) Effective N ~it X1 i~; calculated for u~me in findin g

to1era~tce ]iuiLs for Y . Effecti~ a N I:; a velue Lluch

that average Y at u given I .1.8 pre~iictod ‘&s uceurately

from the point on the regresaiou l ine ~~ if’ N cb~~rvat1. .~~
had been actu ’tLly made aL i.hat ap~ctfi.~d ~

(5) Linear calibration for~malas are givezi f~;r predi~ tio:i ~f x

from I with ~~lLf id’ience ~tmits for true X

(6) Forinu1a~ are  given for the stat.i~ttce i eees~ary tor the

comparison ot’ ~ r~gre~;si n 1i nes . T~st .: ,re, 
~~ 

-v ided

• for homogeneity of varian’~~i about the lIne.. , p~raIieiIsn~
and coiri~idence.

~
)E

~T \!ML~P~ cop’?
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(The last three items are calculated by the user -after the

program has been run.)

INP UT INFOI~4ATION

The program reads all the following input data from the card

reader (unit 3): (For I/O formats see Appendix A).

(1) n the numbei’ of data points in the input sample .

(2) IH an indicator , = 1 for regression through the origin

(Y BX) or = 2 for regression through the means (Y =A÷BX).

(3) 1W an indicator, = 1 if all weights = 1 , or = 2 if

—2
- 

. 
. 

W~ X~ , or = 3 if weights are given.

(4) t Student’s t for calculating confidence limits fbr

true Y.

( 5)  X1. . X~ the Independent variable at n points equally

or unequally spaced along the X axis and assumed to be

controlled by the experimenter without error (or only with

negligible error).

(6) Y1.. .Y~ the dependent variable. i~ an associate of

Xj and if Y is an individual single measurement Var(11)

j Var (Y 2 ) ... = Var (Y~).

(7) W1•~ •W~ weights for Y~ given as input only if IH = 3•

(8) P1... P10 ten points of X chosen post experimentally at which

it is desired to predict Y and estimate its error as an

exploratory step for future experimentation.

Lr~~~~~

L i
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( 9)  Q1.. . ten weights associated with

COMPUTER ANALYSIS

Program REGRESS first sorts the points of the independent variable

X into ascending order using a modified Shell sort embodied in S~RT, a

Fortran subroutine (NUSL Program 1525) programmed by Lesick and Shores

and modified to retain the Y1 and W~ associated with each Xj . This

is done in order to obtain the within groups sums of squares for use in

a one—way analysis of variance.

The program then evaluates the equation Y=A+BX or Y=BX where

A and B are weighted leas t squares estimates determined by

minimizing the sums 
~ WL (y•~~

) ~ or 
~ WL(Z~—I~)~ 

where the Z1

are translates of Yj  . The program thus performs a weighted linear

• regression analysis through the ~~ans or through the origin.

The deviations of observed Y from the regression line are tested

- 

- 

for normality using WT~~T , a Fortran function (NUSL Progr am S164O),

(References 2 and 3) .

The program writes all output data on the line printer (Unit 4):

SII4WX and ST1~WY sum of the weighted Xi and

St.MW sum of the weights

AVERX, AVERY weighted average of Xi and

SI}IDX STI4DY SUMXY weighted sum of squares and products

about the mean or origin

B the regression coefficient

5

A
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A the intercept

predicted Y vector

Tei predicted explorato ry Y vector

(t~—~~) vector of deviations of observed Y from

the regression line

correlation coefficient squared

S stan dard error of estimate

F a variance ratio testing if B R=0

F(l ,n— 1), through the origin, is evaluated

7(l,n—2), through the means , is evaluated

SB standard error of’ B

SA standard error of A

F another variance ratio testing if

A 0  (for case of throug h the means) .

F(1,n—2 ) is evaulated with 1 and (n—2 )

degrees of freedom

s9~ standard error of each pr edicted point on .

• I the line at Xj

standard error of each predicted exploratory

(postulated ) point on the line at post

experimental x~(=P 1)
Sy~ standard error of’ each wei ghted newly

observed Y or (Y~—~~)

H t 6

-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -- - --- -~~~- - -~~~~~~~~~~~~~~~~~ -~~~~~~~~-
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5
~ei 

standard error of each weighted newly

observed 
~ei 

or (
~ei~~ei)

t Student’s t for each deviation from

regression:

t(n— 1) for regression through the origin

t(n—2) for regression through the means

VARY variance of Y within groups at one X

SSB sum of squares due to B

SSDEV sum of squares of deviations from the h ue

U normal distribution test statistic

(applicable only when all Wj are equal )

CL confidence limits for true Y at

experimental and post experimental X1

N effective N

The mathematical theory and derivation is presented, for example, in

K.A. Brownlee (1960). In the calculations, many of the statistics are

evaluated by alternate algebraically equivalent methods.

POST EXPERIMENT AL FSTIMATION

After an experiment is completed one may wish to estimate Y at

some points of X (P) not already tried in the experiment and obtain

confidence limits for these estimates . In addition, one may wish to

know how many repeat measurements , Q , are required at a specified

value of X (P) so that the error of a weighted newly observed I is

7

____________   
~~ - - -



NUSL Tech Memo
2070—451—69

less than 8 at 95% confidence. This may be done by making P1 PfP3
and varying Q1, Q2, Q

3 widely and plotting the error against Q.

POST COMPUTER—ANALYSIS CALCULATION S

From the computer output further calculations may be made by desk

calculator to obtain the following five types of estimated information.

(1) Tolerance Limits -

Using effective N in the manner of (4) (page 498) the tolerance

limits for Y may be estimated. The following is the type of statement

that would result; There is 95% confidence that, at the X specified,

99% of the population of individual measurements (observations) of I ,

in future experimentation, will fall between the limits calculated.

(a) Tolerance limits at experimental Xi equals

c
1±(

ru)1
S (Using ~~

(b) Tolerance limits at post experimental X~ 
-

-~~~~ A
Yei±(ru)eiS (Using Nei)

(c) Tolerance limits for Wj newly observed Y at experimental Xj

Y1±(ru)1S (Using N1)

Cd) Tolerance limits for Qj newly observed I at post experimental Xj

~ei±~~
1
~~e1

5 (Using Nei)

4 
(2) Linear Calibration: Prediction of X from Y

A. Sample Uriweighted: Line Through the Means

(1) Confidence limits for true X at a weighted newly

observed I

8

L 
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~~ 
) =X

where t = Student’s t for (n—2) degrees of freedom

F comes from test of significance for B

If F~(l results may not be meaningful.

W is the number of Y’s averaged to give the

new observation Y
upper limit—lower limit

(2) Standard error of X
2t

B. Sample Unweighted: Line Through the Origin

(1) Confidence limits for true X at a weighted newly

observed I
2. a

X4 ±tF ( 
~ 

+-
~

) 
~with t at (n—h ) degrees of freedom.

upper limit—lower limit
(2) Standard error of X = ______________________

2t

C. Sample Weighted: Line Through the Means

- 
- (i) Confidence limits for true X at a weighted newly

observed Y are obtained by solving for X in the quadratic:

(y-~-B(x -~))~ ~~ 
) L w L (~ -~)~ - (x_ Y 2.)

upper limit—lower limit(2) Standard error of X
2t

~r 

--- ~~~~~~~~--- - 
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D. Sample Weighted: Line Through the Origin

(1) Confidence limits for true X at a weighted newly

observed Y
I

X =

B+tS (1.+i)~W n
upper limit-lower limit

(2) Standard error of X = 2t
(3)  Comparison of Two Regression Lines (Wj l)

Given the estimates:

Line 1: X] Y1 B1 n1 S~ f1 ~~~~~~ ~~ (~~ _~ i
1)~~

— Line 2: X2 Y2 B2 n2 S~ f2 Z(X_~.z)& ~~~~~ j ~ )
L

A. Test If S~~zS~ 
-

Make 2—sided F test with larger S2 in the numerator .

If S~ is larger:
2

-
~~~~~ S1 4

F = with (f1, f2)

2

B. Test If B1 
= B2 (A Test of Parallelism)

If S~ is not significantly different from S~ they are

pooled and 2 2f1S1 + f252( 2 _ 
_ _ _ _ _ _ _ _ _ _ _ _ _

+

• Then

______ — —  — ~~~~~~~/ I I ‘- J~S~--~—-- - ’ - ----- + — --  

I 2.

‘\ ! :x_ z~1Z
-
~~~~~ - 10 

~~~~~----- ~~ --~~~~ -~~~~~~---- ~~ -- ~~ -----~~- - --
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C. Test If the Two Lines Are Coincidental (if X1 X2; ~l~~2;

given B1 ~~
Pooled estimate of B

BL~~(X L -X +B L~JX~i~
’L )

Pooled variance of estimate = 5
2. 
=

f (~_ ? ) ~~~( y y 1 _ a2.(~(X ,.~x1r÷ ~
2
~~~d

Then

Y~-Y~- B (X ~ X2. ) 
— i

s(L~~~~÷ 
(X L -~J

‘ ~~( X X j )L +~~(X~_X L )~ I
(4) Analysis of Variance

The computer output contains the necessary information to perform a

one—way analysis of variance.

( 5)  Simultaneous Tolerance Intervals
These intervals are calculated as 

~eJ ± 
c**S~~~ with c~~ tabled

and its use explained in 4.7.4 of Reference 5.

JOHN SKORY

I .  
_ _ _ _ _ _ _ _ _ _

ROBERT C. .~~ NINGS 
~~

11
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AI1~~b UA

~~~~~~~TURE TABLE

Portran Variable ~aae & Type Me~Mng

X real array The independ~~t variable of the input.

I real array The dependent variable of the input.

W real arra y The vector of weights associated with
the independent variable X .

P real array The vector of post-experimental points
of the independent variable X

t Q real arra y The vector of weights associated with P .

~ integer The nu~~er of observations in the input
variabl e a X a n d l

III integer An indicator for regression throigh the
means or through the origin.

IV integer An indicator for the weights W

STUIJIIT real Student ’s t for calculation of ccnfidenc~
levels.

TITLE real array An array used to store the HoUerith
characters of the title card.

~ I 
81W double precision The sum of the weights W

SU~~X double precision The weighted sum of X

4 —

SU$JX2 double precision The weighted awe of

80*1 double precision The weighted sum of I

13
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*)I~~ CLA1’URE TABLE (Cont’d)

Fortran Variable Hans is Typs 
_ _ _ _ _

80*12 double precision The weighted sum of

SU1S~~ double precision The weighted sum of XI

AVERX double precision The weighted mean of X

AVERT double precision The weighted mean of I

80HDX double precision The weighted corrected awn of squares
of X .

801W! double precision The weighted corrected sum of squar es
o f ! .

80)Q~ double precision - Th. weighted corrected ens of products
o f X a n d l .

B double precision The regression coefficient .

A double precision The regression intercept .

THAT real array The predicted I of regression.

RE~RT real array The deviations of I from the regression
line.

80*8 double precision The weighted sun of squares of the
deviations.

RBQD double precision The multiple and simple correlation
coefficient squared.

8SB double precision The weighted sun of squares due to 3

8 double precision The standard error of estimate.

AWI. double precision Multiplier for intercept variance.

SYRAT real array The standard error of each predicted
point.

ST real. array The standard error of each predicted
point assuming these points are nev]3
observed I with weights = N .

111. 

--~~- - ‘-— -~~~~ -~~~~~~~~~~~~~~ - - - - ~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘
~~~~
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1I0*NCLATURE TABLE (Cent ‘4)

Fortran Variable Name is Type ______

T real array Student ’s t for each deviation .
from the regression line.

CLflI’ real array The upper confidence limits for tree I
at each experimental Xi

CLI1L real array The lower confidence limits for true I
at each experi*ental Xi

CLT2H real array The upper confidence limits for true I
- at each experimental Xi aas~~1ng these

points are newly observed I with
-
~~~~~ v e i gh t s a W .

- 
- CLT2L real array The lover confidence limits for true I

at each experimental Xi assuming these
points are newly observed I with

-
- 

veights~~~~ W

HHAT re@ array Effective H for tolerance limits at
each experimental Xi

NI real array Effective N for tolerance limits at
each experimental X.4 sss’~~’g these
points are newly obsirved I with weights
a N .

18033 reel array The predicted exploratory I after
regression.

SIRE real array The standard error of e&ch predicted

~•i- ~ exploratory point .

~ I SR!Z real array The stand ar d error of each predicted
exploratory point aasu~~rig these points
are newly observed Te with weights

CLIE1H real array The upper confidence limits for true I
4 at each post-experimental 

~ei
CLTEI.L real array The lover confidence limits for true I

- 
- at each post-experimental Xej

_ _  _ _ _ __ Li
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1~~~ ICLATuRE TABLE (Cont’d)

-

. 

Fortran Variable Name is Typ~ ______

CLY~~R real array The upper confidence limits f Cr true I
at each post-experimental X81 assuming
these point. are newly observed Te with
w e i g h t s a 4 .

CLY~~L real array The lover confidence limits for true I
at each poet-experimental X~~ ass iag
these points are newly observed Te iiith
we i g b t s a Q .

E1IAT real array Effective I for tolerance limits for
each post-experimental Xej

RE real array Effective I for tolerance limits for
each post-experimental Xei assuming
these points are new with weights
a Q .

P123 double precision The F testfor 1 1B  ~ 0

SB double precision The sten~.-’~d error of the regression
coefficient .

SA double precision Th. standard error of the regression
intercept.

F12A The F test for A - 0

U real N-test for normelity of the deviations.

80* ~~~~~~ 
The degrees of freedom within gr~~~s.

$01~ Q double precision The sun of squares within groups.

JGBØUP integer The size of each group.

$8! double precision The variance of each group.

lIAR double precision The mean of each group.
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APP ENDIX B

I/O FORMATS

The program reads (TITLE(l) , 1 1,14) from the first card in 13L6,

AZ f ormat.

The program reads N ,IH ,I~ , and STUD?~ from the second card :

Variable Col~znns Format
N 1-5 15
IH 6-10 IS

11-15 15
STUDNT - 16-30 515.8

The program then reads the input variables X Y ,W ( only it iw = 3),

P, and Q separately from cards in 5E].5.8 format.

The program writes a].l output data on the line printer in 7317.8

format.

I
17
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4.. 4( L ,uL ’ ( ~t (S% . F(J~. T~ 1’—VA!4. AA4. ~LL wt.I Gh1eL~ RLGK~~ S1(?N ( rHKQIjq .,I4

oUuUu~ 4- ~l’c. ~J I%.L ,J II~ 4k11 Ih~~)vGII fliL t.~~A f~~)

OOiJUU.) ULi ..Lf4 ~~i~dh ~‘1L ~~L1+), ~<(~ OUU ). Y (20U (J), m ( ~~tj U U ) ,  Y HAI (20U0 ) ,

OU0 00Ie A Y~~~IIsL I.- U~J U 1 .  H4..t,’~Y (~~OUU ) , SYHMI (200b) , ~Y I~ uOui. T (200U),

OUu UUb ~‘ ( i O) ’  ~~~~~~ ~LYE (10) , S~fflL (1u )

OOUOUb LJ1 L1l~~.L~.M LL Yj H(~~L J U O ) ,  LLYIL(2000), CLTL1H(2000), CLYE1L (2000).

OUUOU? 4. CL T �ht. - O~.)0i, CLY& (2UOu). (.LYE~2H(2UUO) , CLY~~L (20O0),

000U08 TC ~~~J J ) , NLhA 1 (~.UU0 ), ~-iI (2UU0) . ~~(~ 000)

OUUUU9 ~~~~~~ l U lp 1,i~Lri A T , o s t

0UU01(1 1f~(L~,L.S ~~~~~~ u ...6Ft~~ , IJLGFC

oo uu11 ~iOut.~LL ~~~~~~~~ SuMW. ~~~~~~~~~ SU4*X ~~, SUr~~y, SUt~wY~~. SUe4XY~ SUM*X Y

OUU01~ . ~~~~~ S-jr~uy , SUi~I~~p RS~U, S. SA, SI,, A. j . AVL4U . A~~.KY .

0UUUl~ i F1~ A P r l ~ L3 , Aw l .  S~ , S~ t3. SUI~Y .  SSY . SU~S~, YbMR. .~sN5 j b,

000014 ,.~ ~U (~t~~~’ ~~~~~~~ M~4S~C, ~1. F2, ~~
, bt~S.45(~, SM4aRPY

Oc uQib J.UUU ~~~ ( j . 7 ’L~~ .j. 999) (T L T L L ( 1 ) , j : j , j ’ 4 )

OOUU1b ~~~~~~~~~~~~~~~~~~~~~
QOU UX 7

C -I C  I )  ,

0Uu019 11 C £~ .I~~J .  ~ ) i~~~J(~~,6) C~~( i ) . L ~~t ,~i)

0U0020 ~~~~~~~~~~~~~~~~~~~~

00(.,U21 u ) ( ~~ ( f l , t ,j 4 f l

QUUUi~~ 14.) (.L .),i~~,ij), A..

OUUU23 l~ .-‘O Au ~~l...

0UUU ~4 .,CjI .

OULIU2
~ 

Ad

ØU u U~~, 4.,O I ’)  A t

0UUtI~7 lb .)~..i A~ L—l . ~ 18 
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000U.)u l~F ~AL~
_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~

oouu~ i ~~~
- ( III ,L’~~. 2 ) G~ 10 27

00U032 i~C L1c . C Le , b I )

~O Tu
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00UU~b 20 W RAIL (4 ,b OU ) (TIILa (a) ,1 .j .li4 )

000(136 ~~~TCC’+ . I2JI’ I~ LH, Ii~,~ TUDkT

00(1057 ~~L IL (4,2~ i

00(1036 *k4J t ( i ,bU) ( M l ) , L : l , r - ~)

000059 -

Q 00040 wHX1L. C 4 , 5O ) (Y( Ii .1:1, 11 )

000041

000042 ~l k i 1 L C + . 5 O ) ( w ( I , I : A , N )

000043 wRllf .(4,21)

000044 ~X 1lL( ls ,bU )(I~.(1) ,L ~~1 ,1O1

000045 4Rl T~~(’s’2~~l

00004b * FLC4,50I (t~U),I~ t,1O)

00(1(147

O 0(10~ 8 SU r. ,. )~
000(149 O.uLu

00(11)50 ~~~~~ iJ .~~ ’U

000051 SUi~.~ Y~

UUU0b ~ .~ IJI~IW A Y  U . J L U

00(1055 Q.ULI O

000 054 ~ i I-~i~U

U 00(1055

0OuU56 ~UI-,t.,V O .UI~U 19
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OUuUb l .~Ll’~M

0000bO A1 I ~,. •L. .. 2 i~u TO ~1

0Uu0b9 .40 ~~

0(100*0
00(1061 ~ UsiWA� — bu.~’~ A~ + eI1 )sJ (I)~~~(I)

0(1(10*2 MJp,.uY:5..~~W t**11)*Y(L)

000063 aL~ia*~~ 5Ui sWT2 +

001)061. ~Ut..XT S(1.~W 4T + ~I1)*A(1).Y (I)

000065

00(1(166 ~~

000067 SUi~-,L4X

000066 SUli*Y~

000069 SUi.,AY sUl’~aAY

000070 GO Iv ~~

000071 51 DO 26 ~~jpf~

000072 5U~L~X + 5U~m/(SUMi+A(I)) • W ( X )  * (X(1 )—AV ~KX)*.2

000073 SU~UY 5Ui i~Y + StJMe ./CSUMw+t~(1)) * v. (I) * (Y (I)—AVEKY )552

00(1074 SUI4XY = SO~AY + S1JM~ / (SuM~ + w ( I ) )  * v (I)*CX(I )—AV t~KX 3* (Y (I)—AV~I~Y)

~~ 
00007 5 AV~..o4 A SUI~*/ (S~$w +* ( 1))  * 1~vLIcX + p ( 1) *X ( L )/ ( S U$W +W ( L) )

Q00076 SUI ’ u / ( Sj P ~W+~~( I ) I  * MVEk Y + wCL )*Y (1)/ (SUMW+a(L ))

000077 ~1j~ *X~~5 u M*A + I( 1 I*X (j )

00(1076 S~ 4*I2 + w 1 i ) C A ( 1 .X ( J )

0001)79

00(1060 ~,UiiwYrn. ~lJl~*Y2 +

— 0(11)001 ~~~~~~~ ..~-lI.AY • ~IL).1(I)I’V (I ) -

Q0(1Ub~ -A :~u~• + .11)

Q000d 5 26 ~C~s~I1i.UL

0(1(1084 32 ~~~ IaM~’.T /SUr 4.~X

00(1065 A :M KT ti*M~ t.$A
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00(1067 ...iO Ii A . 1 . s~

00(.Obo

00(1069 Y ( 1 )  — giiA TU )

00(1090 ~Ul-.r ( S — 5U.~l’S + ~ I 1 I i s ( Y C X ) — 1 H A U I ) ) . s 2

0001)91 1.~ COi~I1’~1.~.

00(1092 ~S4 t.~ ( Sul-IL) I —SUM ~S) /SUi4D~
00(1093 SS1.~:NS(1..~*SUl uY 

- -

000091.

000095

00(1096 A~J~ 1.0/SU~i*

p00097 IF C IH •1 ’a. 1 ) Ali l : 0.OuO

000098 DO ‘+1 A 1.I~

• 000099 ~Y l l AT C1J b * iQRT( A~ 1 + (X ( l ) AV~ RX)**2/5UMt)X )

001)100 SY t f l  S • so~ r c 1./Nil ) + Awl + (X (I)—AV LRZ)s52/$UMDX )

000101 l ( 8 ) L..~l~l’ I L ) / S Y ( 1 )

000102 CLY 1IIIII fl-IAT (I) + STU0l~1.STh AT CI)

000103 CL i l L IA) 1l-4 A T ( I) — STIJON 1*SYHAr (1)

00011)1. CL Y2 r iCL ) Y t-iNT~ I)  + S1u04I T*SY( l )

001)105 CL~~.LU) fl1~ T i l )  — 
~.TuO~f l s S Y C l )

000106 I4hM1(-L~ ~~ / sYHAT (I)**2

000107 N1(1 ) ~2 / ~Y(I)s*2

000108 ~.4. ~0k FAfsuL

001)109 uO ~+b I~ J ,A I i

000110

000111 SY ,stiA ) ~ * S-~l~T(  AN ) + ii ~(L)—MJL hX)**g/~UMUA )

00(1112 ~~ Y L C L )  = ~.. • S iH T ( L./~ (1) + Aw l i ( P ( l J — A V L H ~ )s*~/bUMJX )

000113 CLyEJJ~(l) YSU..,L(j) • .~TUL~ T.SYt1L(I )

000111. LLr~.AL (A) YSU. ,L (L) — STUL.,T.sThI.(A) 21
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000115 ~Lfl -2r1i1 ) Y~ U-J ~.( 1) + STUU ,~T*S~ Y E ( l )

0(10116 ~L’(L2L (L) Y~ U--st(I) — STUL,NT*S~ Y~~( A )

000117 •~E iiuT CA ) ~2 / SYH~.(l)..2 -4

00(1116 s~fL 1) S2 / S~YE (I)**2

00(1119 40 CO,~Tli~UL

000120

000121 sb AaS C~~)/~~i~TCFl2 b )

000122 ~A S * S0I~T ( MW 1 + AV~RX**2/SUM0X )

000123 IF C IH ~E11). 2 ) FL2A A**2/SA**2

0(10124 NRlTE~
( 4,10’)SUMdX,SUI-i~ Y ,SUMN

00(1125 4R11~~(4.1O.3)A IlE.~X ,A VE RY

000126 NRZ T~~(Ll ,1O4)SUMUX ,SUMDY

000127 WRlT~ (’e.l 0~ J SuMx Y

000128 wR I1~ (L4 ,jUb ) B.%b

000129 NR lT~~C 4 , 1O 1) A

000130 vl RL ILCle ,12b )A ,~3

00(1131 WNI TE (l+ ,lOb)

00(1132 WKl1~~Cle ,5O) (YHATCI),I :1 ,;4l )

000153 ~RA TE (~4,l09)

000154 ~H A I ~~(’ ..b~f l (YSU~L ( 1 ) , L L,1 O )

000155 wRIIE1 (l+ ,11U)

000136 ~K11L (4’50’1R~.G~Y (1) ,A l,N)

Q0U137 wR~i~.(’ê~ 11l)I ($Qi1

000138 L1E (4.11~ )S ,SJfrR~

01)0159 NR4 T~ C~~’11J)l~t,Fl2U

001)140 ~Ki1L (’4.11’eISD

000141 ~~~~~~~~~~~~~
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001)148 ,d kij~
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000158 .~R11E(4.124)
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(100160 NRA T LC ’4.12 01

- I 
000161
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00(1165

001)164

000165 .kLIL~C9.50J (I .I1AI(1),1:1 ,~-))
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0(10167 ~~~~~~~~~~~~~~~~~~~~~~~~~~~
00(1166

000169 ~K &l~~I1..b01 1l~1il).l~ 1.l-4)
- 
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001)171
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000175 SUi-a~ u

00(1174 SU~i.~(1 = Q. l~

00(1175 1~U~iGHi-~ ~ - 0

000176 bMukPY U. iJUO

000177 dbSi~SD U .uL ,U

000178 1 :1

0(10179 39 i~iGNoUP 1

000180 A SIAH I I

000181 36 1 = 1+1.

Q00182 IF II .LL. 4 ...Q .10 .35

000163 IF (NuROUP .Gi. 1) ~
) 10 40

000184 G(1 TO ‘~~

000185 Sb IF C X C A ~TAl (I)—X( I)) 34~ •34

• 000186 ~Gê’~OUP tIibr.OUP+1

000187 ~O TO ~~o

- 000188 3~G IF (t1 (3RDUP .L~~. 1) GO TO 3~
000169 40 ~5j 0,000

001)190 Y0sI ’~ — u.000

001)191 SUIiY U.0i-~J

000192 ~~~~ =

• 000193 ISTQP:~~TAIs1 +NG~< OU,..—1

000194 l~ 0 ~d ~=zS IsR r . i sTo l~
000195 SS~ S~Y + SU / (~,lJM .~+~~(~ 1) )  * v . ( J )  * ( ! ( . .J )— ’VbAK )~~s2

000196 YUAI~ ~U /CSU ~-l~+w(.))) * ‘l’OA R + ~( *Y (J)/ (SU~i*+~ (J))

000197 ~U4-IY SUM! + W(.J ) a~~(J )

000198 51),-.., 41MW + v~(.J)

• 000199 3d COielLN U c .

— 000200 s’IUI.,uF*’ t-4ut-iG~1j’+1

Q00201 ~U U ~~.i~iSu+SSY
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000205 . ~ s-iu MPf  ~
‘ 5UMY

Q00206 JIKLIL (4,13-’) A(LSTMiIT).I46ROwP.SUMY .SSY

000207 ~O 10 3’~
00021)8 ‘42 NMLH .4~1li

000209 dN~0b SUIIKS/AdS(tIMIII)

000210 61 = SNUL(S’JMMS) — SN6L(5UM50

000211 UE1oFbl NMIh— SuMN ,

~00212 IF tu~.w1 .i*.. U ) uO 10 145

000213 MN~,UI31 0.000

000214 ~0 TO 98
- 

- 0O021~ 4b MI~5.~d1 BL/O~GFb1

000216 46 IF (SUMI-. .~~~‘. 0) 60 10 ‘.5

0(10217 UG5MSO t~4a~JMS0 — 5l4~j RP!ss2/(SUMN+NUM6RP)

000216 I~4UMbF1P N IJhONP—1

000219 eR~ I~~t’e . 1501 5U 4k,SUMSQ, ~UMGKP ,~6S~450

- 
000220 M~150U2 Sui~S.~/~,U.4N

Q00221 - IF IL)tGfbl .L~. U ) 60 $o 41

300222 l;2 = oJ *5UPI~ / (SUMS0*0t1~Fb 1)
- 1

0(10223 là(i 10 ‘4~

00022’. ‘4 .4 ,4HLIL (4 ,15t3 )

000225

000226 41 F2 = L’,UIj O

000227 44 C

00(1228 LIt J1 4. 1+.41~ Ll1

000229 II~1S’IC — C/’4.~l ;.

000230 ..~ A I~~C 9.13l) .5. ~ u. l 12..~, ~~~~~~~ ~~~~~~ MNSOU, LIL4bFUI. Ui.
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00(1231 1 ~~~~~~~ F2. SU- f4. ~Ui’1S~ , l~i~5Dt~~~, DLGFC . C. ~NS1)C

000232 ~,O i~~

000233 ‘.‘99 ~lvP

000234 /Ou F~~ .-.p .)(ijAu ,A 2)

Q0023b b

000236 0 FOj~~A 1(~,E1b .b)

000237 61 ~~~~~~~~~~~~~~~~~~~~~~ Al- ALY.4IS FOI~ TWO ~AR IA bLL.S— (ThR0U6H THE ORI

000250

000239 F FOR~.A Tiz ~9H1l(E~5R~SS1Ut-i ANALYSIS FO~ TWO VARIA [sLES— — (ThRODGH THE MEA

Q00240

000241 80(1 FO,~,#j~.T(4.rj0~ A3A6 ,A2)

000242 12 FOr~ IA 1(// 1UA ,4h ,4 = ~I5p3.0X,t.e I-ilFi ,L5,1UA,bhIW .l5.10~..1’4HSTUDEN

000243 1l’~ I

000244 23 FO) l~ T (// 1UA ,37I1Il~~uT V~.CT0N X (1i~uLPENULHT V A MA A ULL))

000245 50 Fu~ t.~A 1 (IE1/ .~3)

~0u246 ~ FUI~,.iAi( //1UX. 3~~I,~PUT VLCTO ,4 Y (UEPL NOEI’IT VARIAUL~.))

0002’e1 24 F 0 ’~~1 (//1UA,2 4 IINPuT VLCTui-( W (WEIOHTS))

- 
000248 21 FOkl4ATC/ /1U~ ,76rilNPU1 VLCTOM P (POST LX I~LR IMLN TAL ~WLQNA TORY POIN

~0U2’49 iTS vF X VA~SIAULL AL~ AYS TEh) )
~~ - I

0002b0 2~ I M 1(//ltaA, ’+d’lPOS I ~x~ Er~1~t E,4 rA L WLIGHTS o ASSUCLUIEL) *11li I’( l ) )

- - 
Q00251 52 p U~~’ I A l 4 . // 1UA ,5 O -4STIJI.~ENT’s 1 FOR CA LCULA ~~IOI~ Ol; LONFLL)ENCE LEVELS

000252

000253 10.- ~— O,~ 1Al ( , ///iO .%,LbH5uM Or N X C I )  . h I 5 ,b. ,1 ,H5~J ~ Ol; .wY II )

QOu2b4 Ld.~.,A ,1I,I1SU.’i u l- - .11) .Lj5.~~)

000255 LOS FO IM1(/1U ~~.l.ft1 -LAN OF A ~~~~~~~~~~~~~~~~~~~~~~ OF Y

000256 104 F0l ,M l i / 1 O A . c~~,i1 oF JEW . ~~ O~-1 -~~~/4i~ øF ,~~~ ,L1~ .0,/10X ,29piS5 OF 0

000257 1 V .  F~~u4 Mt~aFi O~- ~~~

000256 Lub FO,t,.,uI( /1UA. 24h~L)M .~F C )$~ — Pl~Oi.iUC 1 ’-.

000259 lOb ~1)$ ,A l t / / 1 U A , - t Et,l.L iSIOF~ cOO~FICIL;~T 3 .L1~~.d. 1Ui~,32h556 S
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000260 AUM oF ~ .uNt~i-~ O.~E Tv 6 ,E15.d)

~0O2o1 Lil t ~O,~~M 11//lUA .Aot1INTI.R CEi’T = A = .L15 .8)
00262 i2u FOi~i’,AIt / /1uA .27riE (1UATIO l ’ ,  = THA I A + BX .L15.8.~~H + ,E15.8.2H

000263 i X )

000264 100 FO A1(//1UA .18.iPRLLIICTi~.t) Y YHAT )

Q002b5 1O~ FO,~ 1AI( ,/1UA.35hPRLlJICTLD E*PLORATORY V V SUb E)

000266 110 FO AI( //1 ,45t1DEVAATIOt ~S OF V FROM REG$~ESSION LINE CY—YHAT))

000267 111 FO,~i .MT (//1UA.47HMULT . Ar~L) SIMPLE CORR, COEFF, SGUARED R**2

- 000268 A~~,e)

-

- 
000269 112 F0I~f.~Ai(//LuA ,29l-sSTL~. ERR QR OF ESTIMATE S = ,E15.b,10X,46HSSOEV =
~00270 I Sui~ 5dUAi(L~ OF DEVIATIuNS FROM LI *.

Q00271 115 l;0RP .AT (//1UA,6HF(1,l~— ,I1,1h),1X ,26HAS A TEST IF K = U = 0. ,C.15.

000272 1~,)

000273 114 FO,~~~1(//1UA ,2dHSTD . ERi~OR oF U = S SUB b = ,L15,8) 
- 

4 -

000274 115 FOk~ A 11//1UA,28,-,STD . ERROR OF A = S SUB A ,L15,8)

000275 110 FORF .AT (//lUA .áHF(1,l~—. I1,1H).lX ,82HAS A T EST IF A (INTENCEPT) 0.

Q0U276 1 O~ THA I KL~,RESSlOR LiNt. ~~~~ THR.)UGH THL ORIGIN = ,EIb.8)

— ~0U277 117 .0R1’A1(//IUA .?b ’iSTD. ER,~oK oF ~ACN PREDICTED POINT (ON THE LINE), (

001)278 IYIIM1 ) MI LAi~EKI-..LN1 ML XII))

: 000279 118 FOb~;~ ) (//1uA ,1O?HS1u , EI~ft0N OF LAC 1 PRE.L,lClc.L,. E Xp L URAT O~ V PoINT (0

000280 lii flit LANE ).CYl(..T Sub E) AT POST i>ER IM ~.N 1 AL ~ (I) ~~ PC I))

00(1281 1l’~ FOi*eAT (//1U A ,Ol ISID. ERI-.QK uF c1ACri 0B5ER~Ei) V. (y YHAT ) AT tXPER IM

000282 A~.1-IIAL A(L) ,/I UA ,7UHAS SUl’IN~ THE~ L~ UI; A~~. i’~EwL~ O~ SER~~..LJ LNuJ V IDU

000283 ~~~~ nI TPI W~.A6M TS

00028’. j.2~ AJ( //lvA, 1 0qI-i S~~ . L. k0k OF i.AC ., QbSLl-~ LL) V ~j,Jb L OR OF ~.:ACH (V

000285 1 Svu c.. — TI.sR i Sut i L) uT POST LAP L RLI ’ lEN T ML ~. i1 )  Up( j~(I)./1 UA .7QP1ASS

0002 db ~ UMLi ~(1 lrtLS~ ~(I) Ak~ ~~~~~ ubSE~ V~ O IN0 A~~IUUMLS #Ilh W~ iGHT5 0(1

5))

01)0280 121 l;Oisi A $C/ /IUA ,4r11 (N— ,Il ,iii ) .IX ,’41H4. ILSI oF LACIi ULV lA T8Oi~ FRO M RE
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000289

300290 ~j i

Q0(1291 122 .u,%.~s11//1U~~,50~ NOkIvlAL 1~ A T1 ON STATiSTIC

000292 .1,25 FO,~~AI(//10A.4”1:iCOi~FI UEI~CE LIM iTS FOR TRUE V AT EXPLHIM~.NTAL Xli) )
-- 

(100295 124 FOR;.I~ 11//1uA.u~,,CoNFIOEj..cE LIM ITS FOR Ti-iL)E V A l pOST EXI4ERZMENTAL

000294 1X C1 ) O,~ PCI ) )

000295 126 FOHMsT (//1l~X ,’.9,-iCONFIDENCE LIMIT S FOR THUE V AT EXPEKIMfr.NTAL X (I)/

001)296 11OA ,7Up- 1MSS~.MI t’4G THESE V U )  ARE NEWLY OBSERVED INDiViDUALS WiTH WEI

000297 ~ .~HTS v ( l ) I  
-

000298 127 FUI( AT (//1O~ ,62~ICONFIDENCE LIMITS FOR TRuE V AT POST EXPERIMENTAL

000299 IAU ) Oi( P (I)/10A ,701iASSUMIM THESE V (I) ARE NEWLY OBSERVED INDIVID
I

00(1300 2UALS wl rH “LIGHJS 0(1))

000301 55 FORMA l Ii(Ei7 .8,2H ,.E17.$.2h I ) )

- 000302 130 FOl(MAT( //10A .l1i-4EFFc1CTI~( N//IOX .’4HI*IAT)

000303 131 FOt I .AT(//IUA ,10’INHA E SUb E)

000304 l5~ FORt~iAT(// 1UA ,1Hi~)

000305 135 FOitMMT (//IUA ,7H .: 500
- 

000306 13~ FORMA l (///IUX, 6I4HVAHY = ~Ap(jAN~E OF V WiT HIN GROUPS AT ONE X , (al-IOU

000507 IP 5ILL. V IUTA L )

000508 135 FO~v~,A 1( // TLb~~’Mi X ‘,L13 ,o,6Xp ’tI :‘,I’e ,bX ,.SUM V ‘,t.13,8.b~.

000309 1 ~~~~~~~~ = ‘,t.I3,t3,’ j~~)

000310 156 FOru .A1 (//TA1, ’~t11P1 1~4 GR OUPS OE6REES OF FkEr .UUM Ai~O SU M oF S6UARLS’
- 

- 

000311 1 ‘ ‘ * jLT,EEr,, GROUPS ~EGRLES OF FRLL UOM AN~) SUM 01 SOUARES’/ 
-

4 000312

00(1313 131 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ OF V A RI A N C L ’/IA, 151 (’*’)//01.,’SOUKCL OF ‘.
- 

000314 1 ‘ v~~l~Is1 )~1’ . l lA , ’0,.(aRL~.S of ~~~~~~~~~~~~~~~~~ uF S.n~AHLS’,1sX .

000315 ~ I’1~.MI.  S1U,~I4L ’,1,X ,~ F’/1X,I3l(’.’)//Tb, I5L UpL OF Tr iE LINE ’ .

- 
00u316 .3 ~LA , ’i ’,2UA ,E1J ,~),14A.t.lJ .O,’IX,Ej3.L~//T6,’L ViMT 1 (J.~S FRoM ‘ .

000317 4 ‘InL. L1i.L ’ , lO~ ,IS.~~)X ,Lj 5 .c ~,34 ), , E15 ,8//T12 ,~ bKOLj P -‘EANS ‘ .
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51281 PROGRAM REGRESS
START

READ ( T I T L E ( I ) . I ~~1 . 1 4 )
RERO N. IH. IW.S TUDNT

READ ( X ( I ) . I = 1 . N )
READ (Y ( I ) . I = 1 . N )

II1~ 3

ERO ( W ( I ) . I = 1 . N )

/REAO ( P ( I ) . I = 1 . 1 O )

1
READ ( Q ( I ) . I ~~I . 1 O )

‘~
1 1G6 TO ( ) . I W I ~~

2
1N 5

06 1= 1 W 00 I:1.N
W ( I ) 1 . O  W ( I ) = X ( I ) ’ a ( — 2 )

I I

A ALL S O R T 3 ( X .Y . W ~\\ 1 . N . . T R U E . )
__J
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[WRITE TITLE I I WRITE TITLE I
I FOR RGRSS . I I FOR RGRSS .
~~~~~~~ EA !~S

_

~~~~~~~~~~~RIG1Q~

-

- WRITE (T ITLE (1) .I= 1 .14 )
- - WRITE N. IH .IW .STUONT

WRITE (X (Ih I=1. N )
WRITE (Y (I) .I=l.N )
WRITE (W ( I) .1=1 .N)
WRITE (P (I) ,I= 1.1O )
WRITE (Q (I) .I= 1.1O )

SUMW=0 .000
SUMWX=O .000
SUM WX= 0 .000
SUMWX2= 0 000
SUMW Y O.000

• SUIIWY2=O .000
SUMWXY=O .000
RVERX=0 .000
AVERY=0 .000

-
- SUMOX=0 .000

SUMOY=0 .000
SUMXY=0 .000

H
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~1

DO I=1.N
SUIIDX=SUMOX + SUMW /( SUMW +W (I)) a

W (I ) a (X (I)—AVERX )aa 2
SUIIOY=SUMOY + SUMW /( SUMW +W( I)) a

W (I ) a (Y (I)—AVERY )ma 2
SUMXY SU (IXY + SUMW /( SUMW +W (I)) a

- 
- W ( I )a (X ( I )—AVERX )a (Y ( I )—AV ERY )

AVERX =SU IIW /(SUMW +W (I)) a AVERX +
W (I )aX ( I )/(SUMW+W ( I))

AVER Y= SUMW /(SUMW +W( I)) a AVERY +
W (I).Y (I)/(SUMW+W (I))

SUP IWX=SUMWX + W( I )aX (I )
— SUIIWX2=SUMWX2 + W (I )aX (I )aX (I )

SUMWY=SUMWY + W (I)aY I)
SUMWY 2= SUMWY2 + W (I )iY (I )aY (I )
SUMWXY = SUMWXY + Ill I)aX ( I ).Y( I)

SUM W = SUMW +W ( I)

_ _ _  

‘0
00 I= 1 .N

SUMW X= SUMW X + W (I )aX (I )
SUMWX2 = SUMWX2 + W (I) ’X (I)aX (I)

SUMWY SUMWY + W( I).Y (I)
SUMW Y2= SUMW Y2 + W ( J )sY ( I )aY ( I)
SUMWXY = SUMWXY + W ( I )aX ( I ) a Y (  I)

SUM W=SUM W +W ( I)

SUM DX = SUMWX2
SUMDY= SUMWY 2

- -
~~ 

- SUM XY= SUMWXY

L
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— 1

I 6=SUMXY/SUMOX I
IR RVER Y — B .AVERXI
L SUIIRS=0 .000 ]

00 I=1.N
YHRT (I)=R + Bm X (I )

REGRY ( I )=Y ( I )—YHAT ( I)
SUMRS=SUMRS + W (I)a (Y (I)—Y HA T (I))1a2

I RSQO= ( SUMOY-SUMRS )/SUMOY
I SS8=RSGD aSUMDY
1S2= ( 1 .000—RS QO )aSUMOY /(N—IH )
L S=SQRT (S2 )

IAW 1=1.000ISUMW ] IAW 1=O .ODO I
I 

~~~ 
I

00 I= 1.N
SYHAT ( I )=SaSQRT (AW 1+
(X ( I )—AVERX )aa 2/SUMOX )

SY (I)= SaSQRT (1 ./W (I)+AW I+
(X (I)—A VERX )aa2/SUMO X )
T (I) REGRY (I)/SY (I)

CLY 1L (I)=YHRT (I) — STUONTaSYHRT (I)
CLY 1H( I)=YHA T (I) + STUON Tm SYHA T (I)

~ 1 CLY2H ( I )=YHAT ( I ) + STUONTaSY ( I)
CLY2L (I)=Y HA T (I) — STUONT aSYt I)

-
, 

- NHA T (I)=S2/SYHRT (I)
NI t I )=S2/SY ( I)

-~~~

1
.
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1

P
00 1=1 .10

YSUBE (I)=R + BaP (I)
-
- 

- SYHE ( I )= SaSQRT tAW 1+
(Pt I )-AVERX )aa2/SUMOX )

SEYE ( I )S aSQRT ( 1 ./Q( I )+AW1 +
(P( I )—AVERX )wa2/SUMOX )

CLYE1H (I)=Y SUBE (I) + STUONTaSYHE (I)
CLYE1L (I)=YSUB E (I) — STUONTaSYHE (I)
CLYE2H (I)YSUB E (I) + STUONT aSEYE (I)
CLYE2L (I)=YSUBE (I) — STUONTaSEYE (I)

NEHRT (I)=S2/SYHE (I)
NE (I)=S2/SEYE (I)

4
F12 6= (N— IH)aRSQO/ (1 .000—RSQO )

SB=B/SQRT (F12B)
SA=S aSQRT ( AW 1+AVERX a.2/SUMOX )

4
~~~~~~~~~~

12A A aa2/SA aa2

WRITE SLJMWX.SUMWY .SUMW
WRITE AVERX .AV ER Y
WRITE SUMOX .SUMOY

W R I T E  SUMXY
WR I TE B
WRITE A
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P
WRITE (YHAT (I) .I=1 .N)

WRITE (YSUBE (I) .I= 1.1 0)
WRITE (REGRY (I) .I=1 .N)

WRITE RSQO
WRITE S

WRITE IH .F12B
WRITE SB

H ~~~~~~~~~~~~~~~~~~

&J=I~TEST ( REGRY .N. .FALSE .)
~4$

~~~~~~ I~~ F 1~ R

WRITE (SYHA T (I) .I=1.N )
WRITE (SYHE (I) .I= 1.10)
WRITE (SY (I) .I= 1 .N )

WRITE (SEYE (I) .1 1.10)
WR i TE IH

WRITE (T (I) .I= 1.N )

NUS L Tech Memo No. 2070-451-69

U. S. Navy Underwater Sound Laboratory Official Photograph
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_ _ _ _ _ _

(
~
)

WRITE (CLY1H (I) .CLY1L (I) .I=1.N )
WR ITE (CLY2H (I) .CLY2L (I) .I=1.N )

WRITE (CLYE III (I) .CLYE 1L (I) .I :1.10)
• WRITE (CLYE2HtI) .CLYE2L (I) .I= 1 .1O)

- - WRITE (NHRT (I) .I=1 .N)
WRITE (NEHRT (I) .I=1 .1O )

WRITE (N I (I) .I=1.N )
WRITE (NE (I) .I=1 .10)

SUMN=0
SUPISO=0.000
BGSMSQ=0.000
SMGRPY=0.000

NUMGR P=0
1=1

10
- 

NGRBUP= 1
ISTART= I

- 1=1 + 1

I N

&ROUP= 1 9
e

(ISTRRT )=X tI

NGROU P=NGROUP +1 8

H L 7
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~~~~~~~T21 ’~~~ _ _ _ _ _

- SSY=0.000
— YBAR=0 .000

- SUMY=0.000
SUMW=0 .000

- 
ISTOP= ISTAR T+NGR OU P— 1

00 J= ISTART .IST @P
5SY SSY + SUMW / (SUMW +W (J )) a

W (J ) a (Y (J )— YBAR )aa2
Y8RR SU t I W / i S l J 7 l W + W f J ) )  a YBAR +

W (J )aY (J)/(SUMW +W (J))
SUMY= SUM Y+W( J )aY (J)

- SUMW = SUMW +W (J )

- 
_ _ _ _

• SUMUS Q=SUMUSQ+SSY
SSY=SSY/ ( NGROUP— 1)
SUMN= SUM N +NGR @UP— 1
NUMGR P=NUM GRP +1

SMGR PY=SMGR PY+SUMY
BGSMSQ=B&SM SO +

SUMY a a2/NGR @UP

WRITE X (ISTRRT ) .
~~~~~~p .:MY SY
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L

P- 

NMIH~N— IH
MN SQB=SUMRS /NM I H

• B1=SUMRS-SUM SQ
OEGFB I=NM IH-SUMN

“-N _4Z~~~~~~~~~>11’

1MNSQB1 O .0001 IMNS QB 1=B1IO EGFBI J
I I

I~~ShSQ=BGSMSQ — SMGRPYaa2/I
I SUMN+NU PIGRP )

NUM GR P=NUMGRP— 1

IMNS QB2 0.000]

1F2 0.000I 
e

FF2= 81utSuMN)/1
I (SUMSQaOEGFB1I

NUSL Tech Memo No. 2070-451-69
p
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- 
~~~~~- - —~ -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- -

~~
--— LLTT~ I1

C=SSB+SUIIRS
DEGFC =1+NMI H
MNS QC=C/OEGFC

WRITE SSB .SSB.F12B .NM IH.
SUIIRS .MNSQB.DEGFBI.B1.
MNSQBI .F2.SUMN SUMSQ.
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