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Multiple Regression Prdgramme .
SUMMARY .

A DEUCE Program to fit by least squares & linear form to a set of values of
a set of n variables, using the General Interpretive Program. By means of a
‘simple code, q dependent variables and p independent variables can be selected
from any of the n variables.

can be selected.

q £ 12,

By & similar code, those results which are optiocnal
Limitations on the numbers of variebles are n < 45, p

£ 30 and
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ORGANTSATION OF PROGRAMME,

Reads sn input parsmeter card specifying type of data and output required.

Reads data of Type I or II or III and calculates results 1-6, as required
for all variebles. Reads & calculation parameter card specifying p and q and the
output required (1f‘ different from that specified on the input parameter card)
Calculates results 7-14 as required for this selection of variables p, g then
returns to read a new calculation parameter card.

Data,
E_E,ZEE T

Decimal Data. An Mxn matrix of M readlngs of n vamables, punched with 12,
5 digit numbers per card with 3 decimal places. Spilt row sums are optional, as
also are zeros inm blank columns . ) ™

&y iy
Sai

The data is punched as for \3295[‘5 prece&ed by a binary parsmeter card with

Qw.»fumckz ol o g M x P17 on the ¥ row
PP 2206, sy ‘n x P17 on the X row

where M = number of readings

n = number of variables

also with P1 on the 2 row if there are zeros in final columns of a row up %o
column 76, :

P17 on the 2 row if spilt row sums are
included. i

Type IT.

Triadngle of double length sums of squares and cross-—products punched in ;
binary. - This will usually have been obtained from =z prévious run of the program \.J
as Output 1.

e TIT. 7

Three matrices (the number of readings, covariances and means) punched in
binary, usually cbtained as outputs2, 3 and 4 from & previous run of the program.

Results.

These are punched in binary (64 column) and then converted to decimal with
6 9-digit numbers per card.

(1) A triengle of double length elements of sums of squares and cross
products bordered at the left by the sums of the values of each
variable., This may be used as Type II input.

(2) * M number of resdings. )

(3) * Covariance matrix (ngn), This may be used as Type.III input V

()  * Means (nxl),

(5) simple regression Coefficients, L k ;
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CRGANTSATION OF PROGRAMME CONT'D.

(6)
@)
(8)
(9)
(10)
(11)
(12)
(13)
(14)

Time .,

Simple correlation coefficients.

Inverse of independent covariance.

Correlation between regression coefficients.

* Regression coefficients (4).

* Regression constants.

Multiple correlation coefficients.

Residual variances for dependent variables ( 5”2)

Standard errcrs of regression coefficients (Cr )

't yalues = 4

-

- results marked thus are always punched.

The greatest part of the time is usually taken up in reading the decimal
data and forming the sums of squares and cross products. This time is given very

approximately as

Mn (n + 1) mins
9600 ‘

The additional time for the calculation

varies from about 5 mins for very small cases to the order of 4O mins for n = 30
and all the optional output for one selection of Py Qe

OFERATING INSTRUCTIONS.

Input.

(3)
&)

EEDPCS. |

Programme pack (to card 273).

Input/output Parameter card; with:

(a)

(b)

Type of input: 1, 2 or 3 x P4 on Y row.
(Inputs Types II, TII are output 1 and outputs 2, 3, h).

Selection of Output: Pl......Pl4 as required on X row.

Set of data, possible forms are described above.

Galeulation parameter cards with:

(a)

(b)

Either Y row blank, or & selection of P?...o;.P14, as required,
If the Y row is blank, the output is that specified on the
Input/output parameter card. :

X row and O row. Punch to correspond to the selection of g
dependent variables up to 12 out of up to 45 original variables,
For example, to select the 3rd variable, the %5th variable and
the 36th variable punch P3 on the X row and P3 and PL on the

0 row.

1 Row and 2 Row. Select p.independent varisbles in a similar
wey to the dependent variables (p < 30)
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OPERATING INSTRUCTIONS CONI'D.

Qutput.

Outputs 2, 3, 4 will-always be punched, and outputs?9.
selection of dependent and independent varisbles is

Page No.

made s

4. 130,

Report No.

ALt 1516

L

and 10 . every time a
A digit punched-on

output selection parsmeter card on the X row will give equivalent output. i.e.

A P7 will give output 7.

9 row indicating the output number.

Hotes.

The program wil
products and covariance are overwritten.

program &,

The
binary to

Programme

gain.

program I.K.HT is suggeste

decimal.

Pack. "

Brick No.

124
13.
1ho
15,
16.
17

18.
19.

21,

N Nt N, N

S S St

The binary metrices are punched with

a label x PH on tht

1 read only one set of data as the bricks to form cross=

Names.
GIP 8T
Parsmeter card with 29 P17

Codewords (DL's 53 %odeworﬁs, DL2
unit matrix, DL 1,107 as matrix)

Sguere root L&18B/1
Flatten Matrix LZ30B/3

Matrix Multiplication LMOBB

Extract Diagonal LZ11B

Extract general submatrix LZLLB
Punch Binary Matrix P BBT
Prepars for reduce LIOLB

Reduce LJO1Z

Back substitute LBOLB

Check store LCOLZ

Binary Resd LR16BT

Extract parameters LZL(B

Term by Term matrix Arithmetic
1761 BM/ 1 :
Select Element 14128

Form symmetric matrix LNO3B
Truncate. IZ60B ‘

Form covariance triangle XROZB
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A

d as a suitable method of‘\conversion from

Gard Nos.

O -

35 =
5 -
58 -
62 =

87 =

33
3k

50
57.
61

86

93

Gl =103

104 =
108 =

A 15—'

A 28‘ -

138 =~

142 =
149 -

153 -

A78 =-

182 =~
2192 =

199 -

107
14

127

137

14
148

152

177

181,

el

198

223

To repest for ancther.set read in the

i
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25. Extract sub~trapezoid INO5B
o (double length) 22l - 239
T)
27
8 g Form triangle of sums of squares and
° ) cross products 6L318/1 LX’\’(O\ /1) 2,0 = 26k
29, §
Codewords -~ 3% triads 265 = 273
Jaly, 1962. - 21139 R.M. Hatley, L.C.S.
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DEUCE GIP CODEYOID SHEET O, . 4,

Card Nom, loo0 — 1002

& b a r
Inpuk <ine ’ :
Kept Sicve / / 47 Rend Codewdhds o
L ls 2 47 Read Codewads : 1
j Ho»k.n:n =PI lnakally / 2
1 ~ 3l | b 3
|5 -2 bl Taen wls
5 } (3 33 ) L2
3 ’ 14— 31 § Y ) " , | 6
§6~3o§ , p} Tiack M-16 L [ 7
¢ 3 L w ) L
s 3 /5 (12) (32) q Pucdn & (gxl)
o | dnl & | o |smeamt | ®
e 90 (’)?W} g ) 3 Tatlin diagmol aj.ﬁ?f'c;' (P*') el 11
Lo fw 9/i0 ,.,..<.~.3’/6 4 .,ag_‘ . dragewad €1 (3%P) Q‘J 12
: 3/b ioaft 2 Squars, Reot o 13
e fre | O ,lpb‘ Shufr up and daas for & k' ; 14
7y oi g,i 35 o ? , ‘ 15
2/ (3) (32) q Punch & (§%P) | 18
- ’w {2 ‘ lie O | Lb Stife up wAa clacs Por e 17
i Om o RN AT ' 18
g #8 1 Durda % ST 19
' 419 2t 4fo 17 J 20"
T L ) (G2) | 9 Panckh £ (F%p) ; A
Oy ‘ a, O | Feeet sieve o e
i o7 Oy 40 Rogak Aaoakan. , 23
0, s 2is 4o Tump to read nuo coud. oL
| @
| 26
e  Hasken 27
7% 15 G X § | | | . 28
Py fo 33 29
S Al ’34‘
Lae | | | R
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DU S

Card Nos, tcox~- 5

na. nc‘. a b ‘a L r . :
- o
Q P12 - 2 , p o
! Eo‘-qax R Dx| npmr Gpe 1
2 io~4,><r ‘ Dx|  Outpuk passsdiina 2 T
J “ "'lf' 24 | D ; 3 T
Lk X 121 o, las 3y Tyes I inpex P | oo
> | % - ‘ ofo 27 flond and fem X~ procads (n)(nt2) 5 M
: ; -
6 4, -t > 1 Skige 6
7 a4, » ) s 7 :__.*
8 4, - B ‘D A 8‘)_
9 25 - D || Onon and exomuna wﬁmuw s
o 26 ~ 9, | R - on wIF gy T
o R e 35 | Pundow - Preduds ? 1o
RE E olo 1 (32) 8 | P X~ Actads (a0 +D) 12 T
12 olo o ! 48 1 Elrock (1 (1%2) 1 tM
o o 1 613 25 } | , ' I
3 ofe | 4 o 48 1 ot Maawo (nx2) 15
o T 6/10 25 ]
ole | ! e A8 1 Exbrack ¥~ Postucds  n{n+2)
L 0 olo P ‘
| ena Clspn o a Tmenls  Mwi0® 19 T
y sz : hE Salack lamank” } a rwg
f : L
~21~‘ . ole_ blie L ofe 12 Covarioncz  n(n+l) . ; 7 ;
4 $ & , | e l _’lfﬁf— | g2 T
% | 5013 i4l4 14 e 7 J a0® o ; 23 .
2k le 4 e 2 v kb swge p ond cleas o Ps,gw' o
=5 O30 _ ’ Oy Q. E 37 Type T_i: tepuy 7 25 -m.~
126 Gy | efe s Reod - produsle 26 ‘Mj
X I lie In Lb St up ond seas. to P2, jmp 2T
28 P5 . | | s g o8 e
‘ & wes |4 D o | R
300 dgeze | L] o | »
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DEUCE GIP CODEVCID SHEST 2o -3,
. Card Noz. jo06— 8
ma. nc, a b o] r
m 0 i @ (32) '<? Pasnch  H e
S ' ofo | 7 ofo 21 Taanole, Covonianca, "(5‘—,,—'3") 1
2 élio 6/8 21 Tawncals Vasns  (A%1) e
3 LR k4% :{ Reinpmetal of TR 10° >
b i elS sha 5/13 n J ' “
5 '3 48 1 or,  Mawms v L 5
6 e 5/3 5/5 il THe 6
7 ofo 5/3 o/o 7 Mt | Covenioncax [/ _L_ \2 7
n 8 ofo 5/ | ofo 17 . \”'OL/ 8
r: 9‘ ofo 5/7 20 Foumn  grmelus Covasdance (M‘k") 3
' 19 l, - I 2y 46 '9"‘1{‘»“ and clios to P4, gump 14
o ; 517 (3) (32) | 9 Panclcavanionce. € (ntn) 'H
1 12 | s/5 #) 1 (3 q Pasnca Maans Y (nxe) 12
¢ Dl o 2a 46 | SKfr and casa ts PS, sime 13
j 1 ' 03, O, Oog 37 Typa 1T ‘W? ke
15 @ RIS 5 Recnal T | 15
16 ; f (3) 57 1 Raodh  Grvonimnce € 16
&.ﬂ : ! &) s/s 3 Roacl Mauana Y 1
18  hg 0, L0 | Seb wmonken to PS5 16
BT T D 1] Cuan siwe to PS, o, 12
20 s he | 2a Ab J =
2 5/7 o/o o Extrock dlagmal, o tovarianca Ctxn) 21
Jloez o | 48 1 Recspmmozal %
25 wls ofe of1 | 7 23
2l of2 @) 3 | Fremn  (axl) o
LLoe5 i le fio 26 } &6 Shafl and clooa to Pé’ °F
”Q M’ ‘ e ;’:3 hf,!i{ 35 Sumpla ‘2’9’“‘”;““ 2 ; 26
-‘ﬁ 27 3 ‘48 .2, Pm—w fon’ sumpla l%m‘aﬂ.aﬂ ('\‘f;") 27
_oo28 5(7 o/a o /4 " - : | >
29 oo (s) (39 q Punch, simmple tempeanion (AXA) 29
30 ¥ 0y 33 | Fump o /8 0
I3 % P~ | | 3
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DECCE GIP CODEYOID $HET My ¢ db §
FCard Hes, o0of — 3 ﬁ

13, ne. a vb 2 r o |

9 W I a, e | se wp P connalatiim 0
J t 1ie ! 29 Qh:} ‘35 M el 7 1

2 ofa of2 2 Saposs meat  (Ha) 2.
pz] 0.3 | 18 1] B - ruats 3
A i 5(7 of2 olu- 7 N
2 | ofz 3 Frawman (1 xnd) 5

6 N ng 1} “Pec bt 6,
: 7 : o/ ofa ofy 17 )

8 /4 ON (32) 9 Rundh sumpa comalaBion (nxn)

9 o, s 40 | heep Swve 9
12 L2 D | Rend Paramdlor Cod 10,
11 L0~ X PR Yoo Oulpmk /wuum "o
12 ?o—~‘1a§x ‘; D] Yaoe o ] dependoand 12 ,
% | 0”39 X : DX| 0w Ga ) o 3
2k 0~ Apx Dx| tew  pe L odependent, T -
3 NG N e AL 15 )
Tf: 9 - au | b | e

17 ﬁo i: B 2';2 35 New swwe 7 ffw suf\fﬂ L»‘" gw w AT
13 L% ' o, 40 Rsphosa sias 18
o 0 ! as 40 rﬂ o i . F
20 . 31 99 w0 lor by tetnact T € (Prp) 20
. ’ 3o ok 1 ye  lpy el | ‘ o1 L
22 4 05 | wo Pl \lq‘ q 22 F
23 sy | s 8 CoRTLIOTL 23

ha v
2k L Ry E 2a8 as 4b L : ! . B
i P P TeN bk e

25 L3~ 1%4 p |l Ethat Y (P)‘I} mds.{\uml'wub 28 .
26 L sls alt § 1 o 26 &
&7 15 o ) 27 ..
28 | “ g ¢ 28
27 A 15 i3 29 -—j
30 3 R 30 ,,.;
31 5 : | lag 33 } CTomp & oigl7 1 f.:
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DEUCE GIP CODEWOID SEmET  14/7 daty

Cord Nos, ooy —-b

ma, no, a b o] r
0 A i e 2, wo | %g. wp ond claas. £ pac™ €
1 : 1 232 2;}2 35 ’?.mxcl& nw 2 ' 1
2 s (3) (32) 9 | Pumeh @ < (pxP) ’\ :
? s o | 7 | ol da:?x@,wn& o v C 1#p) 3
b ; 1q l | 25 Hb Shifle wp anet &w,&\mﬁoﬁmmw“wg
2 m 25" 2, 35 ConnediBosiy, trdisscnn wu»“m 0"“’;@‘“"4““"5
6 e v | 4% 1 —t . (xp) 6
! & 1415 9/ a2 7 j syt 8 7
-:’ S . 3(12 0 J(diag anc )™ (ike) &
2 L3 | LA | N o :
12 slia, s ofo 2 f | 10
i i 0! 2 Talfin (Pr) "
2 1 | _,N“_ 25 | Par. et 12
1D Lo ofo ; ofe | 17 _’ 13
N e : TETE)
Tk L oo @ (@ 9 Pasicl commtontin. beavenn regoasoiim corfis. 1 1
1 ; L % 5o Lo ) BB
6 | owe g, i€
'7 as ! Jot Ko ) » Emé?mclfmxx C(?‘V}w) "‘7‘
s 2 ' oS 40 Y 1
10 sy 110 5| /Lﬁccwwvﬁ' .
L 2 % 24 ket 1 | 20
‘ . 3 on 4o g Saback xu C (rxp) &l
‘ wm: 3 yo§ we P , , 22,
. ) 57 | 3fin g %m“ Cm,ﬂawc;z, 2
Tonk iz - s /e g HAUIH/'&" waile A= xwComgC’ 2L
24 ; ,
| 25 ; ﬂ:s‘ A . 29 i kb w SO 25
-A;—/“ , } Zi- 129 , ; D } Ebrack x?’ (a,{/) 25
= sis i dam 1 g P maoniin 27
iS Iy he 237 46 Skl wp mmck a'\MAA ﬁb\f\ 28
T2 i | (37.) 9 i(?wd w;wﬁmrmc,h{‘(\tmdn 2 (W’?‘P) ) :
i ) 30 i 3 Flekloa ﬁr (‘7- = "
T | o 32 | Fawp o /b R
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/ﬁ /5 13

Card Noe, geoT- F

)

: ma‘mhc. a b ‘ a r ’

° L | s | 16 | et peemasms O D
1 s o2 o Setack dhamande (o) P

2 e -§ ws |} Ada el 2

3 ~1 wfs | s ) | 2
sk | * 4(8 al7 2o ) 4 Maluk st A 7 ¥ (‘WI)

5 L2 o s | bt acY Fh-‘r’ >,
5 : a4 ate ofr g 17 J 6
7 ok R L R T
8 L | (h»)f B2 | 4 P < (212) H
9 1 4% 31z 2fe Y4 Talii Tuult Avxa (ezw) o2
19 o, 0 | 2% | s Suvc cloan? 10
1 1 e Lo, 46 Stnipte wup sl atask fon . W.:.»Jatm "o
12 " 2',4% :,3"% 35 MulGiin  conmalofisn 2 12 ¢
13 : 2[00 S 3o 7| Bxbest diagomal AaxC N
14 i i 3 T | fxbad d.moawmﬂ +n C- e Ak
15 e | w5 |} Dincde G 12
16 3o ;311  a7 J o 16

17 s 1 30 e Scp.uwz Rock 17@
18 3fo (i) ) 9 Pl meB,‘ia weﬁnﬁwcﬂlh C’W)*S

1':2‘: ¥ 0’17‘ oéz ¥ ,?gf'?f 25 ' Su doon? e sl 49
20 2 ‘ » k¥ 1 xx € - -mC R <“V"‘i’) 2?__
oz e 4 s st (7 .o~ (p+D) T e
23 | 200 RO mqq»dm;m (238~ AW Cp) P
Bl . 33 @ 2 | Flaim fé% w1 i B
25 u = X2 l Dinda L . d.sagfifsm‘&"‘c*‘ﬁ‘)‘ =
26, . 3[3 (is - aly. T ,"""'f e 2C£;
27, le to g o4e | SEE o awd claan fovd 2 e 27
28 mo ot |2 | oas a7 T R o 2B
3 | ; 48 |1 b %(mc ca) 21
30 L L me | oys o 1) el | T 39 ¢t
r,’ﬂ ! : | Coq b33 : | B /
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