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Introductory Information for Subroutines No. F2-38a and F2-38b.

These two related but operatively independent subroutines are useful
for two types of jointly distributed variables, depending on their mean values,
Subroutine No, F2-38a is appropriate if either mean value is non-zero, and the
generated least squares regression line has the form,

T -

lc =3 + X
The point defined by the mean values of the variables, (X,Y)lies on the line,
either (or both) of the mean values are non-zero, and the line does not pass
through the origin (or what is the same thing, the constant "a" is non-zero),

If, on the other hand, the bivariate distribution's variables happen to

have mean values which are both zero or, if a transformation is made on X and ¥
such that the transformed variables, x and y, meet this condition, then Sub-
routine No, F2-38b is fitting. It may be used to fit the regression line

Yo = bx
to the joint distribution.
The following symbol-conventions are used:

1. Capital alphabetical symbols, X, and Y, represent "observed"
data or "scores" measured from an untampered origin; i,e., no trans-
formation of the type listed below has been made on such X, Y data.

2. Small alphabetical symbols, x, and y, are used to represent deviations
or measurements from sample mean-values X, and Y, and may be obtained
from initial X, and Y measurements or scores by the relations:

x=X-X

e

y=1Y-

3. The Y (or y) symbols with subscripts "c!" represent "estimated" or
computed values supplied by the least squares equations.

Both No., F2-38a and F2-38b use the original floating point imterpretive
routine, No, 2,0 and its input-output companion, No. 11.6-12,6,

These regression programs come equipped with tares having three short
examples and a control program for directing the computer through its operations
while executing the computations, Information is punched in the following order
with one tape each for No, F2-38a, and No, F2-38b:

1. Bivariate Linear Regression (Either F2-38a or F2-38b)
2. Short Control Program
3. Three examples

The Flexowriter printing done while the computer executes these sets of examples
appears on pages l and 12 of this program description. In practice, regression-
correlation calculations would not be made on such small sets of data, but these
serve well to illustrate program operation. It will also be noted that the
usual equal-spacing requirement for simplified data-transformation has not been
met; this condition was down-graded when an interest developed in applying

Yo, F2-38b to No, F2-38a's previously constructed examples.
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LGP-30 USERS! ORGANIZATION - POOL . '
Program No, F2-38a '
Dec. 1, 1959.

Program Title: "Bivariate Linear Regression" ‘

(Straight Line Fit to Observed Data)

Author: R, L, Stearman

Installation: Booz-Allen Applied Research, Inc., Bethesda, Maryland.

Purpose: To compute the least squares regression line, of the form

Y, =a + bX, to a set of points in floating point and to compute
the correlation coefficient, r, for this set of points. (See
list of additional statistics computed, as given below under

"Output! ).
Input: (Note: This is the same for both F2-38a and F2-38b)
1. Location of the floating point interpretive ‘

subroutine, No. 2L.0.

2. Location of N, the size of sample (N must be given

in floating point).

3. Location of the first value of X (values of X must

be in floating point and stored sequentially).

Li. Location of the first value of ¥ (values of Y must

also be in floating point and stored sequentially
according to the order of the corresponding values of X).

Subroutine must be entered in fixed point and exits in fixed point,

Cutput:
The following statistics are stored within the program:
Statistic Storage Location .
Z-':X‘ ® 00 9 GV EOPOLOPLONOCECNONOOEPOIRONOSIOEOEOPOOENPLONOEOOINDVPOOS LO + 0103
= 2
:X ® 00 000000 002090000 0000000000000 00000000000 LO + Oloh
S 2 T2
~w X o= SQSCX =2_,X - (/__,X)2 spessecceveecreane L + 0106
o)
- N
"-‘ Y ® 000000 0P QOO O OO SOOI LOIEPLECEOCEOIPOEINPQREDPROOOEOROEOIOIEO Lo + 0107
T 2
‘L‘/ @ 00 000000000000 06000000000a00000000000000000ce Lo + 0108
5= 42 T2 2
'>“‘ y = S‘S"y =ZJY - (Z/Y) @svsovevvenernevesese Lo + 0110
- N
Z./XY ® 0000008000000 0090000000000 000000000 sccccr LO + O]-].l
XY = s.Pe =0 XY - (LX) (20Y) eeveeesen. Lo + 0113
Xy —
b = . L] eVae
s p){y/ S SX P P00 O0O0POCOSPOIPOIPINOBSBEOROIOIOOSIECEEOESOS LO + Oll)—l-
a = (‘>—-"Y - bZ‘X) @0 9000000000000 000000000 Lo + 0115

N _2_)



Outrut: Continued

LGP-30 USERS! ORGANIZATION - POOL
Program No. F2-308a

Statistic * (See definitions below) Storage Location
r = s.p.xy/Ay SeSeySeSey ’ L, + 0102
- 2 _

SoSureg = S@p.}cy/ SQSQX LO + 0116
SeS. = S54Se. = SeSe L + 011

7. SeS v SeS reg o 7
d.fe =n -~ 2 Lo + 0118

2
= S.S. .f. L + 011

87, x T S8 y.x/ d.f o 119
F = eV 2 +

SeS reg/ s%y.x Lo 0120

Linkage & Calling Sequence: (Note: this is the same for both Subroutines

F2-38a and F2-38b)

To be entered while in fixed point,

Location Instruction Address
N s = S
o
o +1 . DS
% +2 ____. . __ 2 . Location of floating
point
8 +3 - .. .. ... Z . .. ... ... - .. Location of n
x4 ) Z Location of first x
X + 5 YA Location of first y
o+ 6 etc.
Storage:

2 tracks and 2l sectors

Program Stops:

None

0

% PFurther Definition of Expressions.,

.
.

Correlation Coefficient.

Sum of Squares due to regression
Sum of Squares due to residual
Degrees of Freedom

Mean Square due to_residual

/-3_)

4
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"Bivariate Linear Regression" Program No., F2-38a
(Straight Line Fit to Observed Data)

CONTROL PROGRAM FOR OPERATING No. 38a and THREE SHORT EXAMPLES

/730003400 /0003400

Xr1200* lo. floating point
xul200"
x10000" input data
xe00090"! exit f.p.
xr3000" L-zero Bivariate Linear Regression
xu3000"
x71200" floating point lo.
xz4000" 10. n
xzhoo1? lo. X s
xzh032! lo. Y s
xz0000"* stop
xpl600!* CeTe
CONTROL 4 xz0000" delay
PROGRAM xr1200"
xul200"
xb3115! a
xp00CO* print a
xb3114! b
xp0000* print b
xb3102! T
xp0000* print r
xb3120" F
xp0000"* print F
k\erOOO' exit f.p.
xz0000" stop
f/.ooo3hoo'
{ +00L4000"* 5t
0'1'3'6'8! X s -0000000"
FXAMPLE < +00L032!
NO. I | 1'3'2's'he Y s -0000000' !
\\:16h6018 01 3761061 00 7996127 00 .5319016 01
e
o ,0003400"
+00L000*
5! n
o'1tat3tht X s =0000000'
FXAMPLE < 1014032
NO, IT 0'19'h40'59'81' Y s  -0000000' !
\\:§000023- 01- «2020000 01 +9997060 00 .5101681 Ok
/" «0003L00"
+004000"* 6!
52'110'205'377'L00'500" ~0000000"
EXAMPLE 2 4004032
NO, IIT | 252'280'360'400 k50" 520" ~000C000'  +0000000"
\\.2236380 03 5597153 00 9806940 00 1006043 03
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Lfythore R. L., Stearman

Installations

Initialize
program
return

xY

Program No, F2-38a
Dec, 1, 1959.

Booz-Allen Applied Research Inc., Bethesda 1l, Maryland.

Floating Point
"BIVARIATE LINEAR REGRESSION"
(Straight Line Fit to Observed Data)

Return to
program

_| Exit floating

point

©

Entry
\
Initialize ! . |Counter T} YES _,Compute and
transfer to 7! finished?}” >l store ss
floating point éNO B i X
b
} g ——————- . 3
Y —;|Add X; to Compute and
Transfer calling i in store ss
sequence .—-\T—“ i T —
locations to e v
loop initializing Iaqq x5 to Compute and
(orders ” Z:XE 1 j store sp
Initialize loop ilAdd Y tol Compute and
- %rdgrs for 1 ‘ Istore b |
] Y i1 ‘ ] -
> 711 i v
{ - )
v | Compute and
Bring N to A store a
the counter ; V
v : i
. Compute and
Clear summation| ! Add Xi Yi to store d. f.
[storage to zero| ! :ECXiK 9 ' \
PR v
) - Compute and
Transfer to oo | Bxit ) store ss
floating point| | floating : re
point @
- ‘4\ Compute and
A Modify store ssy_x
commands ]
in loop Compute, and
store s
y.X
Compute aﬁa‘
store F 1
4

_jCompute and

store r
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DB NO. PROGRAM NO. PROGRAM PREPARED BY: PROGRAM CHECKED BY: DATE
F2-38a R.L.Stearman POOL Review Dzc,1,1959. ‘
HOBLEM: "Bivariate Linear Regression TRACK
— Straight Iine Fit to Observed Datas y = a + bx
PROGRM:INFUT CODES g LOCATION openmtzsr:micn:soasss 9; Oio;:‘gg:;gs NOTES )
LOt(*fG«' A The symbols for x and y may be
&0 O; L f’onsiderecl Cafii’flized’, Eiilce
Lthey—Teprasent—Sbserved—Patas
O T 01040 40 1 | lXJB}:—! l ij’ ‘:_Fl. pt.
T T S L g0yt poy 1710101316 Al
Ll (1o |2 H:Y;olonn’j
U O O S N [ CE i iBJ.OIO!O!O / ™ loc Jocin
0 4 i /
CoL i L1 Lottt ajor1gei / )? ®
(W T IO G O T R ER I N R A TN He T RN P ;
O B L o5 ¢ 1 1 1aloi1i1213 17 {10c Joc xy i
TN S i 1047 | 11 101041191/
S g [ 110 18 P4 IA;Q!'I 1og1 |/ (l‘oc loc h
TN N S N B Lo de iy 4o lyjoioi2ih Y
1 S N L L S Y- [N N IR v / }P’rog.
AN B U1 oayjode 1203 )/ P return initialize
Ll IINIE a5 Wi ij\v program ®
T O Lty 0 §ojyloroleolf g for lacations
SN N R Lol Jyjoral3is sl
T I L1045 L4 10y 11hi2 ! N1oc n
B NLLE S D (T NTA LR KA
Lt Ll dyotiien [/ ®
N O T N N g8 34 1 1¥]0§116i3 v,
TS T T N S 11'19|Jy!n§E!IL’
L1 !F Lt 1 L1210 b e Lo ylololhg2 " 1 1oe X
I AR LN AR Y Y SN - 4
bt ] § P11 L1212 b1 yloothlé Al
Ly 122ty tavioloisig !
| ‘L Lt L2441 3 lyjnggl [ ij /\'\,
B B L 12051 v 1 1viololitle |/
N T B I L2 1s L o1 lviololglo [/ Moc v
N S T L4247 1 4 1 lviolm:l: A%y
ST B S S L1248 | | lv*nlmr:u 5
i I L1219 | IYIRI}:I ] !] / n n counter
I B R INENLE I lnmhlom /1 counter
IR W IO T A | T L I !CJOIllOJ"l / _EX lear sum into storage..
‘M LP-i10 Royal McBee Corporati Qu\ N(] CARRIAGE RETURN
DATA PROCESSING DIV.

L STOP CODE
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38 KO, PROGRAM NO PROGRAM PREPARED G- PROGRAM CHECKED 8Y: DATE ]

2-38a R.L,Stearman POOL Review Dec, 1, '59
HOBLEM: "Bivariate Linear Regression TRACK
e eeefiad oht, Tine Fit to Observed Data' ¥.=.a_+ bx L i
006 N 5 a INSTRUCTION S CONTENTS -
PRCGRAM INPUT CODE g LOCATION OPERATION—[ ~oREes g OF ADDRESS NOTES .
G : P / The symbolls for x and y may be
' / considerec capitalized, since
L 1 L1 'thsy PP ucTu Okserved—DPatas
Lty 002§ 4y lcjon o]’/ ¥ x ___clear
Lo g [ |33 L} IC!O! 104717 Zy summation
T | ! I 13 14 1 lClOt]lOeB / sz storage
Ly L |yl |Cl0l'lHll S xy Lo
N R I T I j_ 13t linn[llii" \‘“""f"n.
- / l
R N SNENL J1X|UIL1IIJ
BRI A BN LI R 4}3;0111010 /| conmter |
/I ! | | O E | i as!m 11011 /1 1 k/ counter
I ! 4o {44 §o [ l'P!()l 11313 / ont of loo (
41 g tof 14 ] ICgOl 1:010 |/ | counter }
B L3 y2 JquBgEa;i:!’ X;
b L Cat 3 g toator o3I x. > S x
] T P — I ) K/ L
A N I | B i O U O O o} ol M K oY K T I X.
1 T - ; T
T N T I A O ixiPQ:i Ll % )
.\
I 1! Lt 1 [ S L |XiM§!:1 K Xy l\ » xg
[T R R N O I I S L L JAl0y 10gh |}/ x? (
i | ;s 2 L )
I R Y O T Lt 8 ¢4 | 1Ciot1odh 1l xt
N TN N N A I | 14449 L Ix 1B lj / Y. T
T T ) r‘_l. } ,Il——/dl
T T L ts 4o ¢ ¢ 1 1AJOf1047 ¢ Gt Xy
JI) 1% I I L !(‘lOHOI? />§:Vi
RN O Y L4542 1oy Ix 1PL‘_:' |/ Vs
I O T pods 3l X IMILJ L)/ Vs k E 2
L] e 7 "1
SR N B Lasye ] 1 aajorniol |12 y2 [
N O T LAsge Ly | 1Cl0l11018 / y?_ J
o1y % [ Logsde b 1X1P'@:J 112/ X \
I I B Lasd el gAY T3 \ L
. _ 171
Ll 1y |1y LN IV VCTE TN B A ey [ 4~
[ . ; L1 1 S I S 1050111111 / Exivi
N A L dejo |4 jx |Ejolotolo |/ exit £1, ph,
o Las e f ot ) iBlolohiz |/ madi £y
BT T T 6424 1 1 IA;OI1I211 / > X \/ commands
Lt L 11 T LI O I R (o I N - I \
M LP-12 Royal McBee Corporati @ CARRIAGE RETURN
DATA PROCESSING DIV, @ ~
NTED IN USA. / == CONDITIONAL STOP CODE
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HEPARED FOR: PAGE OF
1LGP-30 USERS! ORGANIZATION - POOL 3 / [
08 NO. PROGRAM NO. PROGRAM PREPARED BY: PEOGRAM CHECKED BY: DATE
F2-38a R.L.Stearman POOL Review Dec. 1, 1959. '
ROBLEM: nBivariate Linear Regression TRACK
e e e St "3&8‘ t Tine Fit 1 ﬂhwf' e v = 2.+ bx R
PROGRAM INP . a o INSTRUCTION o CONTENTS s
PROGRAM INPUT CCODES g LOCATIC SreraTion l T g OF ADDRESS NOTE
N : i |/ The symbolls for x and y may be
: / considered capitalized, since
B B IR - et — It he—reprelsent—Observed—Patas
5 OQO!O%OIO L1211 0411910 LL L 11 lj / | counter _
0y 2]/
I N I Lo :ﬂlﬂ010|0;0101 L2 AR
MR R sxowxz:;xmé’ T Y
RN N plop bt gl XX
[ B I I I 11044;!3§1|1’2xg .
o ; ot I L I T T L P Ex)/n
O S N S | {916 NN TN IO T | / ssx
I A ,;ozrisiiitnz".'?vz
SRR R LIS I 0 I N N W B B £ D 95
Lt J‘ b P49 49 o 5 Lt / (TV)z/n ', stoirage
N T O N N AR T I B I kS s
| Lt SENURT U SR N N A I
RN R SHINER IR SRR R A8 Y.
I S I INTARERN IUT N T I I Y B A N
T T / p oA
N N O T ! TS L 2 N S OO O N N I D
TN L I T T I O T /o a
i T IR S S O T Y / SeSpep :
IR N N A T I A T A T S O /| 5.5 .
] 7 RS
SIS T B I LI SN T N O B 8 Y % !
ST B IFORNLONEAN VI N N T A U LA V- L 1
i ! v / F /
SN (4200 Bege 4o 4 ] et —_t
1 Y ,“ \
S y dz ]y 1xizgotoon '\ )
TN WS IO I I {4242 L oyl oottet! ” ?
1 . v ‘7' !
N B R I LAVER T L 2 I TTo NI A K Y t
TR B Lz de o avioloinds 171
I J{ 11 | 1215 ¢ 1 IYEO 1015 16 / / " modify
T O Ltz 42} 1 1 B0 101L 9 / \ {___command
IR ENUNLE IR S LIERL RN LA
[T S T I B I Lg2ge v Lo dviolodidet! \ .
1 k] f A N
I N IEIN LA W 4 N YL K
I B Lazgod 1) dypiolsial/lh
‘ . ;
T NS TO Y N I | g cpepd o gypefosiz izt —
URM P10 Royal McBee Corpora’gQQ

DATA PROCESSING DIV. /8.
"‘leTED ’N U'S'A' ODT CULCCTED NEW YN DV ’\ 8 ) l = COND'T‘ONAL STOP CODE
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ie, TR0 KO PACE Ok
LGP-30 USERS!' ORGANIZATION - POOL I, / s
JOB NO. PROGRAM NO, PROGRAM PREPARED RY: PROGRAM CHECKED BY: DATE
F2-38a R.L,Stearman POOL Review Dec. 1,'5
. #OBLEM: "Bivariate Linear Regression TRACK
ereemebraioht, Tine Fit to Observed Datae v = a + by I
A . a INSTRUCTION P CONTENTS
PROGRAM INPUT CODES g LOCATION STeRATION I ~ODRES g__ OF ADDRESS NOTES
‘ i The symbols x and y may be
[ T T T I . . . .
! / considered capitalized, since
T . ! {1 ! they renrdsent. Observed Data
T O Q11312 | ¢ | 1UILOIO|316 "] start lodp
™ from
/
T L3314 1PLO11013 2x ) et
TR B Han«t_“nMuoilnofstx
I N T | L35 {1 IX1D1LJ lj’, n
, AT 2/ 5
@ 11 ENEIC s!lC!OIllOIS (£.x)°/n {) 5SS,
N I INENLS IIEN: SRR AR T RA D S E S I
I A prge ]y asponas)/ [(E 0%
SR R el igoriosl’ ss. |/
NN N I L mom@m’ 27
Lol L 1|iM|onm:7/ iy
I I B 154z ) | lYlnIEi e 5 J
g1t ML lClOlllOlQ/ ik Y S.8.Y
@ IBE
AN S Y W [ S G | 1B50111018 <y
Lol L4 |5 1113;0111019/(~f)/n?
I Lslel Lt lgonntogf Ses.y |
Ly L4y lllplonmm",'}l}x ,
i / S
I I I B B L4 g8 1 | lvnnhlnh L ¥
g =7/
'J i1 g I I S A | leDzD Lb. - n ‘\ q;._‘\Ay
TN T S (g5 to 1 Cf0J1f2 / \Z{JCXZY)/n?’
I ps e |l oot/ Yxy
Dt
T (4542 4 4 i nsgnh L1120 ’(LXXZ’V) n
N B s p el o sl spo 1
| N T T S Y | 145 {4 | 1 tnlontalat’ SeSa \ b
i M 1 P
N L1 gs p 1L 1cloll il /] h J
I A Logsle | 1 i ppolatalyl/ b
Lol Lusir {1 ymontonl/l 2y
Lt g1 |dsgs | 1 1 1010111115/} temp bp.xl
L] Lt L dmjonolz )/l oy b 2
N B I L S | IS!OJl (115171 temp b};::{
‘1«[!;11 1161!’IIX1DIE!11:]/ n !
;
S T Ltz ) || IC!OlllliS 1l _a |
R | 163 lleBlElllj’l n ) d.f,
KM LP-12 Royal McBee Corporation
DATA PROCESSING DIV. /g2
INTED IN US.A. PP CHECTER NEW YORK / = CONDITIONAL STOP CODE
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e ok LGP-30 USERS! ORGANIZATION - POOL MGE :WF 5
QR NO. PROGRAM NO. PROGRAM PREPAKED EY: *ROGKAM CHECKED 8Y: DATE
F2-38a R,L,Stearman POOL Review Dec, 1, 1959,
CEE "Bivariate Linear Regression TRACK ‘
—Straieght Line Fit to Observed Datal: v =a * by N——
PROGRAM INPUT CODES 5:3 LOCATION OPERATilZSJRLiCTl:SDRESS é OC;O,:\SSEE:S NOTEi._ s
L] : I / The symbollfs for x and y may be
! / considered c pitalized, since
L they—repr C
T B I 02p090 1 ¢t 1501110021 ] 1 > .1
N S P I B Lot fotslon opt ! 1
R R L logz | g 61041138 ’\/ d,f. ,:
TN N ELIER R A N IR SRR VAN SeDe
T S T S T W Lo gt oy @ 10321347 SaDa &_-—...; Sa8po e
IR B Logs | 11 pjoiyo6l’] ss, )
R B NS S S dolode by 1oeton 16’ - »f
NI R Lto 7 1§ B ool 2N ssy ‘\ 85
R R Lo qs |1 L vsioin 1161/ S -
P N NS I I A IO O - (o X O e A I 0= Y O -
Ll ML RN RS FoY WA T: N -V i A
NN N T O L L I R KN N A B /1A Szy.x ,‘} s 2 -
IR A vz o amloninsl’l ss L] T
L by TR RIS ET NETLN U4 P Y ~
I B NINE ssicgoulzlo/\ F ’
L L i B L IP%OIllOIé 7 88 _ \
R Latie bl oimor ol ssy
I S T O Y W Lo e ixdelolo loio /1 sq. rt. ‘
A N T N T s 1 oicloflgol? "E temp j r
ol 1} % 4 I LA S O A O T M A ! 12 S‘pxy ;
I O T L1210 4 g | 1 DIoj11052 ’:»\j/"s?’."é;“s"f‘sy ‘:
[ N cf2 it L1 GoInoje iy /
1o ; [ L4247 p L WXR l'glo L0lQ / oxit-£l,—phe
I Y S T I I HERCEE | ixg ng - / return to program
RN R O T I T Led
TN T N T O T 4
I T B I O S O O B 1
R B Y B LN A N ! Lo 10X —
O R B N T Y O .
T B A O W B
IR B B VRN I I O
[T T OO I N2 I O Y I KA 7
YRM LP-10 Royal McBee Corporation \<} CARRIAGE RETURN
CATA PROCESSING DIV, 4

1HTED IN U.S.A. ==z CONDITIONAL STOF CODE

10
PORT CHESTER. NEW York =27}



