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SUM CHECK:
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Chi-square for r by c Frequency Tables (SADOI Only)
Entire program

This routine will calculate a set of chi-square values,

2.3 % Ce P
B 1§1 31 (F15 - 20y) /ey

vhere the fjj are cell frequencies for a table of r
rows and ¢ columns. The eis are expected values for
the cells and can be found gy multiplying the ith-row
sum by the jth column sum and dividing this product
by the total frequency of the table.

For each table a chi-square value and the degrees of
freedom will be punched onto tape. The expected
values may also be punched if desired.

A. Chi-square and degrees of freedom: :
(.033rc %+ 1.2) seconds per table

B. With expected values: (.210rc + 1.8) seconds per table
. Stops
A. Chi-square and degrees of freedom:
1. Master tape 2408k
2. Data tape, raise black switch OF
B. Chi-square, degrees of freedom, and expected values:
1. Master tape 2408k
2, Data tape, raise white switch OF

Additional data tapes can be read at OF stop by raising
white switch and then either white or black depending
upon output desired.

The cell frequencies are punched on tape as positive
signed integers. Each row of the table is terminated
by an N, and the last row of the table is terminated
by an NJ. After the last table in the set, an L is
also punchedj otherwise the machine will end on a read
order.

2rc4r+c <68

N =§ ? fiJ < 1,000,000,000
The program tape is sum-checked during input. A
failure to input the program correctly will result
in gn FF error stop from location 12516.



Chi-square
-Da

DATA TAPE ERRQRS: I. If the number of elements in successive rows of a
frequency table does not agree with the number in the
first row of the table, the machine will stop on
2009K after printing:

ERROR: ELEMENTS IN ROW XX

To continue with remaining tables, raise black switch.
II. If the frequency is negative due to an error in
the data tape, the machine will stop on 2408S after
printing:

ERROR: NEGATIVE SIGN IN ROW XX

To continue with remaining tables)raise the black

switch.

ITI. If any row or column sum equals zero or if for any
other reason the chi-square value becomes indeterminate, the
machine will stop on 24085 after printing:

ERROR: INDETERMINATE

To continue with remaining tables, raise the black
switch.
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LOCATION

NOTES PAGE. 1

KSL 2.61

kbs .| Rel 4 Sym.
3 (n1)
L (N)
5 (NS)
6 (R)
7 (c)
8 (F)
9 (P)
10 (0)
11 (2)
12 (1-1)
13 (1000)
14 (RS)
15 (cs)
16 (E)
17 (x)
18 (Y)
19 (2)
20 (L)
21 (1)
22 (M)
23 (N12)
62 (P16)
118} 0 ()
1
2
3
N
5
6
T

002K

40(s) 1521 (N12)

OOF OOF
OOF OOF
OOF OOF
OOF OOF
OOF 00(8S)
OOF OOF
OOF OOF
OOF OO02F
OO1F OOlF
OOF 0O01000F
OQF OOF
OOF OOF
OOF OOF
OOF OOF
OOF OOF
OOF OOF
OOF OOF
OOF OOTF
OOF OOF

00K
00K

00K

92135F 9259F

by 4(D)
by 6(D)
vy 3(D)

92259F 92835F
92TTLF 92514F
92T0TF 92TO6F
92259F 92T06F

9266F 92LU50H

9238TF 92258F

92194F 41 (X)

Initial store for (N12)
t.s. ON input/ total frequency
1000 x (N) x 277
Rows '

Columns

Initial store of frequencies at (S)

Problem number

Always zero

Store of row sums

Store of column sums:
Store of expected values
Temporary storage |
Temporary storage
Temporary storage
Temporary storage
Number of expected values per

Partial chi-square

Begin here:

Print: CHI-SQUARE

line




KSL 2.61

LOCATION ORDER NOTES PAGE 2
Abs| Rel.|sym.
8 2k20oL 15(2) Stop: insert data tape
9 Lo (X) 92965F Black for chi-square only
10 9238TF 92770F White for expected values.
11 926TF 92961F
12 92194F 924s51F If white, print:
13 922F 92194F AND EXPECTED VALUES
14 92835F 923220F
15 92194F 9267TH|
16 92961F 92323F
17 9238TF 92962F
18 92450F 92194F
19 92T06F 92961F
20 92135F 92707£
21 . 52(S) 5021L [from 6(Q) Read 1st line of table or
22 26(N12) Lo(2) test for end of set
23 36241 26(B)
24 OFF 41(P) If end of set, stop on OF
25 92139F 26L To begin another set, raise
00K
1k} o I(B) | 9259F 92135F|from 23(4)
1 92TTOF 922F
2 92643F F5(P)
3 J23F 503L
L 26(P16) F5(P) Print problem number
5 k2 (p) 92323F
6 92961F 92961F
T L5(N1) Lo(N)
8 41(R) 41(c)
9 1521 (N12) LO(N)
10 Lo(c) 1s21(N12) Store number of columns
11 Lo(N) 4613L
12 F5(R) %2 (R) Tally row number

white




LOCATION ORDER NOTES PAGE 3
Abs.|Rel.|Sym.
13 52F 5013L
14 26 (N12) 4OF Read successive rows of table
15 L3F 3216L Test for J
16 26(D) L1521 (N12) Test for same number elements each
17 Lo(N) Lo(c)
18 LO1F L31F
19 3210L 5019L
20 26(ER) 50F If error, print
21 92194F 92962F '
22 92194F 926L43F ERROR: ELEMENTS IN ROW XX
23 92194F 92710F
2L 92322F 92T06F
25 92961F 92514F
26 92TT0F 92961F
27 92258F 925T78F
28 92130F 92T70TF
29 75(R) 50F
30 J23F 5030L
31 26 (P16) 92135F
32 92TF 2010L Stop: black to continue with
remaining problems
00K '
1771 0 |(ER)| K5F LosL from 20(B), 5(H)
1 92259F 92194F
2 92262F 92578F
3 92258F 92T0TF
4 92835F 92259F
5 92965F 22F
00K
183] 0 |(D) | L5(C) 1020F |from 16(B) | Store frequencies at (F)
1 Lo(c) 50(R) Expected values at (E) =Rx C+ F
2 75(C) I5(F) Row sums at (RS) = (R) Rx C 4 F
3 SkF 40(E) Columns sums at (CS) = (RS) + R

KSL 2.61

row



NOTES PAGE 4 K8L 2.61

LOCATION ORDER
Abs  Rel.|Symq _
4 ShF 40(RS)
5 42TL LA (R)
6 Lo(cs) I4(c)
7 4211L 41F | by 5L Clear previous columns sums
8 F5TL 42TL ' ’
9 LO11L 327L
10 26(G) OOF
11 N211L WF by TL
OCK Form row and column sums
1951 0 j(c)] 15(F) 426L | from 10(c)
1 41(N) L5(RS)
2 4215L 41(Y)
3 50(Y) L5(Cs)
in 4291, 0020F
5 © W69L B1(zZ) .
6 4IF ISF by OL
T 4O1F LhF
8 LOF 151F
9 L4F 4OF by 9L
10 F56L 426L
11 L59L Lh(1-1)
12 LooL F5(Z)
13 ho(z) Lo (c)
14 3615L 226L
15 LSF 4OF by 2L
16 IA(N) ho(Nw) Total frequency at (N)
17 ‘ F515L 4215L
18 F5(Y) s2(y)
19 LO(R) 36(H)
20 223L OOF
00K
2161 © | (H)] 15(F) 423L |from 19(G) | Convert frequencies to proportions, £y J/ N
1 42191, 41 (Y)
2 h1(z) hr
3 50(0) IL5F |by 3L




~ LOCATION oNER [ - NOTES PAGE 5 [KSL 2.61
JAbs 4 Rel. Sym,
4| | 32181 s04L |
5 26 (ER) 92TTOF Test for negative frequencies
6 | 92194F 925T9F ' .
T 92T0TF 926L43F ' If negative, print:
8 92259F 92961F 1
9 92TO6F 92514F ERROR: NEGATIVE SIGN IN ROW XX
10 ‘925T9F 92TTOF
11 '92961F 92514F
12 92TTOF 92961F
13 92258F 925T8F
% 92130F 92707TF
15 92961F F5(Y)
16 . J23F 5016L
17 26(P16) 92135F
18 2421 (A) 66(N) from 4L
19 S5F 40F by 1L Stop: black to remaining problems
20 F53L 423L
21 Lo19L F5(2)
20 42(z) 10(C)
i 23 36241 263L
I, 2k F5(Y) ba(Y)
~ 25 1o(R) 36(1)
26 262L OOF
j 00K
243 | 0 KI) L5(Rs) 424L |from 25(H) | Convert row and column sums to proportions R
N 426L 15(cs) | £,./ Nand
2 Lb211L 4213L ’ £y / n
3 h1(y) 41(2)
L 50(0) L5F by OL
” 5 66(N) S5F
6 LOF 4OF by 1L
7 FSAL 42kL
8 426L F5(Y)
l | 9 k2(Y) Lo(R)




LOCATION

QORDER

NOTES PAGE 6 KSL 2.61

bs.|Rel, |Sym.

10
11
12
13

14
15
|16
17

261

o

()

WV OO s

R E &

= -
I

228 (x)

©® - O\ WO

- F55L 425L

‘TA(1-1) 4651,

3611L 26L4L
50(0) L5SF
66(N) S5F
Lor 4oF
F511L k211L
42131, ¥5(2)
42(z) 10(C)
36(J) 2611L

00K
41(Y) 15(RS) |from 17(1)
0020F 465L ‘
15(E) 425L
15(CS) 42LL
41(z) soF

T5F 4OF by 1L, 2L
FSUL k2L

75(2) 42(2)
1o(c) 3210L
2241, 155L

F5(Y) ¥2(Y)
LOo(R) 36(K)
263L OOF

00K
92259F 92965F, from 13(J)
926TF 92898F |
92961F 92TOTF
925T9F 50(R)
T5(C) SS5F

40 (L) K5F

O(R) o(c) |
J23F 50TL
26(P16) 92131F

Form expected proportions, f, f, ; / ¥

Print: DF = (R-1)(C-1)




LOCATION

ORDER

NOTES PAGE T KSL 2.61

Abs

Rel.

Sym.

. f69

GREBO

1k
15
16
17
18
19
20
21
22
23
24
25
26
a7
28
29

31
32
33

35
36

37
38

39

(Q)

92259F 92835F
9RTTLF 92514F
92T0TF 92T06F
92259F 92T06F
9266F 92707TF |
9264 3F 92835F
I5(E) 4218L
1L5(F) 4219L
L1(M) ¥1(y)
41(z) 15F by 15L
Lo1F 15F by‘l6L
LOLF 4OF
50F T5F
LO1F 3630L
LL1F 661F
S5F Lk (M)
4o (M) F518L
4218L F519L
4219L F5(z)
42 (z) 10(L)
36(Q) 2218L
92965F 92259F
92514F 92TT70F
926TF 92194F
92322F 92194F
92258F 9264 3F
92322F 92194F
92258F 92643F
92514F 92770F
9238TF 92322F
92194F 92131F

9270TF 2421 (A)

00K |

50(N) 75(1000) from 29(K),

S5F 4o(NS) l

Print: CHI-SQUARE:

Form gl_li_-_lsqg.u_ar_e at (M)

Chi-square is indeterminate bccinie

i;i;ew or eolumn “sum is equal to zero, or far

other reason, prints ;
INDETERMINATE

Stops Black to remaining problems




" LOCATION TOER [ — NOTES PAGE 8
p\"é;ﬂ. Reld Symd |
2 50(M) 77 (N8)
3 56407F 503L | Print Chi-square value
L 26 (P16) 92135F
5 92515F 13 (x)|
6 3621(A) I5(E) Test if expected values
7 4291, 41(Y)
8 41(z) ¥1(L)
9 50(NS) 7JF |by TL Print expected values
10 5640TF S010L|
11 26 (P16) P59L
12 koL F5(Z)
13 42(z) 10(C)
1k 3218L F5(L)
15 ¥2(L) 10(7)
16 361TL 269L
17 92131F 92519F
18 228L 92131F
19 41(z) F5(Y)
20 k2(Y) 10(R)
21 366L 2617L
00K
291 | O (S)ﬁL OOF OOF Store of frequencies
00K
221 0 L3F 3%6(A) Sum Check
1 FFF 26(A)
2 K32425F JT0235F
' 261 261N

K8L 2.61
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