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1. Introduction
SURI/0 ?6 is an interactive statistical systeu intended to cöver a

cide range of activities in colputational statistics, It, has been
designed especially {or the needs o{ statisticianE in both teaching
and reEearch nork and its ains are slightly di{{erent frou those of
conventional statistical packages generally available for data analy-
sis, In a certain sense the scope of SURt(t ?6 is rider pernitting ex-
tended possibilities for data and teri ranagelent, sirulation, natiix
conputetions and graphical analyeis in interaciive node (see l{ustonen
1977,1980),

In the pnesent Sorn SURtdl ?6 has been inpleoented on the desk corpu-
ter lhng ?AOOIJP nhich provides suitable neans {or rapid interchange of
in{ornation befueen the systen and the user.

SURW ?5 is an interactive systel and no special job describirrg lan-
guage or code is needed. Using this systen is like discuEsing rith the
conPuter; we sPeak ahout SURtdl ?6 conversEtiong. The discussion is
transuitied frou the syster to the user by a CRT display (speed is
alnost 5000 characiers/sec. ) and fron the user to the syster vi.a a
keyboard having also H progrannable soft keys {or control tasks. For
å nore preciEe and detailed outpui a line printer, a graphic CRT and a
plotier are available.

SURlnl 76 consists at the nment o{ about 60 stålistical suhsysters
and prograns and the total volune is ahoEt I nillion bytes o{ progpåm

text,, Foruatly the rhole syEten is a single proglsn nritten in the
exiended BASIC lansuage o{ }lang.

In thiE påper re shåll describe a ns subysten $URUI ?6 EOITOR chich
is intended for various text and data editing activities in connection
nith ståtiEtical data analysis.

It, is quite coilnon that rhen uriiing a research report containing
nrtnerical tables the output fron the conputer cannot he used ås such,
but the reEults have to be retyped nanually. This lay happen even i{
the conputer output is nell designed, since the needs o{ the user u€y
change during the reporting phase. In an interactive environnent a
good ray o{ avoiding tho'Ee editorial problemg is ts have tert process-
ing {åcilitips in connectisn nith the statistical systen.

The nain purpose of EDIT0R is io lessen the burden o{ a statistician
in date nanagenent and report urifing. This editor can be used not
only for ståndard text processing purposes, but also {or various tasks
encountered in statistical daia processing like

l) input ånd editing un{ormatted data,
ä ) såvins data in SURU0 76 f r leE,
3 ) editing SURI'U ?6 fi les ånd re'u lts,
4 ) Egrting ånd tranEforrrins datao
5 ) nånipu latins lists and nru ltiuay täb les,
6) data ånälyEis uEing techniques prs+itåble in editine node.
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For instance, problens in analysis o{ variance and log-linear nodels
for contingency tables can be easily handled in $URIJ0 ?6 EDIT0R,

The uhole editing process is controlled with the normal keyboard
keys and programnable'soft keys' (F-keys) nhich are used {or sinple
text editing, For nore conplicated iasks several editing oPerations
are available.

All the in{onnation is represented in an 'edit {iel.d' nhich con-
sists, {or exanPlE, o{ 100 colunns and å50 rols. The {ield is alnays
partially visible on the CRT, The editing operations are also tvped in
this {ietd and they can be treated as nornal text. Any oPeration can

be activated by mving the cursor to the corresPonding line and by
pressins key C0t{TIl{tE. Thenever needEd the contents sf the edit field
(tables, text and operations) can be såved in an edit file.

The edit {ield is like a noiebook {or the user, but it is ilch nore
{lexible, since text and data in that noteboo}r can be interpreted bv

editing opårations and the results o{ these oPerations can be directed
to any part o{ ihe {ield. Since the editing oPerations thenselves are
typed anong the text and data the user can place thEn as he likes,
usually near the object of operation,

If i,he user likes he can put the oPerations on edjacEnt lines and

carry oul then ctep by step as an editiRg Prograu, but uEually this is
unneces$try. 0n the conttany, it is typical ihat during the editing
process the edit field is {itled by a nixture o{ text' data and oPeP-

ations, and the user scralches unessential insredients nhen needed-

In the nert chapters ue try to illustrate nith sone practical
exauples of hw io use EOIT0R {or typical data and tert Processing
activities. In rhaFter ? ue give an introductory etanple related ts
analysis o{ contingency tableE. Also the fundanentals o{ ståndard text
editing are brie{ly described in this connection. ChaptEr 3 introduces
the taEks o{ editing keys and chapters 4,5 the editing oPerations {or
norlal text and data ranagenent. In chapters 5 and ? soue ståtistical
operetions are to be described.
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?" An iJrtnoductory exanp-le

Shen SURtt! ?6 is in use EOITOR nilt be called by nane E like other
SURlitl ?6 rrodules. At {irst a list of possible F-starts is displaved on

the screen.

Disp.?.1
SURI{I ?6 EDITOR (C)19?9 S.I{USTONEN, Iff'IITJERSITY CIF HEI-SIilKI

Fl: BASIC START

F5: SAIJE TEI,IPORARY FILE
F6: LOAD TE}IPORARY FILE
F8: LOAO 'II,IDEX' FILE FROI{ THE OATA DISH

EOIT FIELD: 100 R0IS, 100 COLrS{ilS (ilAX eGA x 100)

Then starting nith a nen iob usually the basic start Fl ritl be

ewloyed ai firEt and then thE upper left side correr of an eupt'v

edit {isld is displayed on the 84x80 screen:

0,*EP*åf.
I RUI} 76 EO ITOR tc )19?9 S,H

1*_
e*
3*
4*
5*
å*
7*s*
9*
10*
lt*
$*
13*
14*
t5*
16*
1?*
18*
1g*
e0*
g1 *
ae*
e3*
The cursor is bl,inkins in the first position of the edit field and

the uEer can Etart typins text, data values and Editing oPerations
according to his needs'

Then the edit field is displayed the svsten can be oPerated like a
nornal typarriter and the text aPpeals continuously on the screen.

stonen ( 100x 100 )
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åssunE $$r{ åhat, t*P hsve typed
has been taken frsn Fayne i"S77,

0iag*ä"#

the {sllnuing text: {This Examp le
p"106, )

(C ) 19?9 S,f'lustonen { 100x 100 }$URUO ?6 HSITilR
l.

e

ö

4

5
6
7

ä

s
1S

1å
Ån
TC

t3
14

t5
16

å?

1fi
1S

ä0
ä1
,"1 J.lcc
ds

*
*
*
f
* Exarrp le 1: l-og-Lineår mode ls {nr Cantiggncy tab lps
*
* The fslln*ing data åre taken frnn å survey sS itre
*pslitical attåtudes sf a sample of BritiEh electsrE
*which is reptlrted in But,ler and Stokes (1974),
*He examine the the re latisnships åiltolg {our våriab les:
*vote, gex r c Lagg and Ege" -*
#

*
*
*
*
*
*
*
*
*
*

Lei us nqr considet sone text editins fEcilities. 0n line 5 $e

have an obvious error in the trord 'CsntigEncy' chere one 'n' is
rissing. To insert this letter $e nove the cursor {ron the present
position on line 11 ts the point o{ insertion by using F-kevs lith
årross indicating the direction, nanely, F5!(upwards)" FGi{dOlnnards}'
Flä!(to the rishi) and F13:tt'o the left).

lle have then the follorinS display (only essential lines åre Presen*
ted {rom noc on):

0isp,3.4
5 * Exanple 1: Log+inear nodels for Contigency tsbles
6*
7 * The {ollorinE data are taken fron a survey o{ the
I *political attitudes o{ a salPle of British electors
9 rnhich is reported in Butler and Stokes (19?4).

l0 *Se eranine the the relationshiPs arorg fsur variables:
11 rvote, sex, class and age,
12*

äftd insertion tekes

CI..&äp.',* t 5
5 * Examp Ie 1:

place by FrpgsinE key F10!tinseri) o$ce:

Lsg-Lineär models for f,snti*gency tables

ånd typins the misEing 'n' :

[:ser3'S
5 * Exauple l; Lsgtineår nsdel,s {or Coniingenry t'ables
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Correspondingly the extra 'the' on line 10 is renoved by noving the
curson to that line at the second 'the':
0isp . ?. ?

5 I Exanple 1: Log+inear nodels for Contingency tables
6*
7 x The follsing data are taken {ron a survey of the
I *political attitudes o{ a sanple o{ British electors
9 *rhich is reported in Butlen and Stokes (19?4).

10 ille exanine the lhe relationships ånong {our variablesi
11 *vote, sex, class and age.
le*
and pressing key F9:(delete) {our tines!

Oisp,?.8
l0 rUe exanine the lelationships anong {our variablEs:

For these correctisn and editins purposee EDIT0R provides several
neans controlled by F-keys, A thorough description o{ thoEe activiiies
nill be given in chapier 3.

Besides these 'so{t keys' EOIT0R includes,nany editins sperations
for nore conplicated tasks.

For instance, if re like to nåke the text nider in the edii {ield
so ihat the preseni lines ?-11 should be longer up to 55 chanacters
ue achieve this siiuation by typing operation TRII{ ?,11,65 on eotre
erpty line o{ the field (Iine 13 in this case)i
0isp.ä.9

5 * Eranple 1! Logtinear nodels {or Contingency tables
5*
? * The follsing data sre tåken {rol a survgy o{ the
S *political attitudes o{ a ealple o{ British electors
9 lt*hich is reported in Butler and $tokes t19?4).

10 rte exanine the relationships auong four variahles:
1l *vote, gex, clasg and age,
lET
13 *TRIl,l ?,11,65_
14*

and keeping nqr the cupeop on line 13 and pressing key C0NTINIE
re obtain the {olloring result
Oisp.å, t0

5 * Exawle li Logtinear rodels {or Contingency tables
6'*
? x The {olloring data are taken {ron a survey o{ the political
S *attitudes of a sånpl,e o{ British electors nhich is repErted in
I *Butler and Stokes (1974), Se exaline the relationshipE anong {our

10 *variables: vote, såx, class and age.
11 *
u *TRII{ 7,11,65-
13*

Since the ner nidened tert requireE ong line less thEn ihe original
one our TRII{ operation locates nqr on line lä.

Te lay contiunue this irinning ppocess and uake the risht edge of
the text on lines 7-10 even by inserting extra blanks betneen sone
cords. This is accomplished nost easily by editing the TRII{ speration
on line lE in the folltxring {orn {only'å'has to be ioserted):
0iEp.P.11
u rTRIile_?,11"65



S.l{r,stgnen: SURW 76 EDIT{}R 10. B, 1990

and activating this operation again with I0NTINIE:
Disp.?,U

5 r Eranple 1! Los.Linear sodels {or Contingency tables
6*
7 x The {otloring data are taken {ron å surv€y of the political
I *attitudes of a sanple of Eritish eleciors shich is reported in
9 *Butler and Stokes (1974), He exarine the relationships aong {our

10 *variables: votg, ser, class and age.
11 *
le *TRIile_?,11,65
13*

tlbserve that the editing operatians are typed and edited like nornal
tert, but each line containing tert can be activEted by noving the
culsor to ihEt line and by pressing CtlilTll{$. Then, i{ the line can be
interpreted es a valid operation, this operation nill be cErried out,
but if the line containE text rhich does not comespond to an editing
operation, nothing rill, happen.

Activation can take place rany tires, since the operation tert
renains in the field until it is ovencritten or renoved by keys
Få5;(delete line), F8!(erase) or by editing operations like CLEAR and
scRATCt{.

The poEition o{ the operation nith respect to the ohject of the ope-
ration is irraierial in principler In practice, hsever, it is iypical
to place the operations on lines close to the text and data io be
handled.0n the other hand it is pro{itable to collect sone general
operations like PRII{T (printout o{ selected lines or chapters), SAVE
(såving the edit field) and L0å0 (Ioadins sore related fields) to the
first lines of the {ield.

I{ re nu like to save ihe current situation in the edit, {ield on

disk se can type the operation SAI/E ELECT0RS on the {irst line:
Disp.?.13
1 *SAiJE ELECTORS-

er
3*
4*
5 * Exanple 1! Logtinear nodels for Coniinsency tables
6

and by activating this operation the rhsle field nill be saved in
file ELECT0RS on ihe user's data disk. The S|JE operation does not
affect the contents of the field and se car continue the job frm
the present situation, but if nE rake a serious ernor like an un{ortu-
nate SCRATCH or CLEAR openation uhich partially or cowletely destnoys
our texi, the situation before saving nill be restored by typing and
activating a L0AD ELECTORS operation.

The sile procedune applies rhen re like to break the job {or a
uhile; re save the {ield and recall it later by a L0A0 operation.
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In order to print the lines 5-10 on paPer $e type the oPeration
tålll.3:il on 

'oile 
enPt' rine:

1 SURUCI 76 ED I T0R tC ) 1979 S,l{ustonen t 100x 100 }

1 *SAVE ELECTORSe*
3 *PRIllT 5,10_

5 * Example li Logtinear nodels for Contingency tables
6*
? r The follqring data are taken {ron a survey of the political
I xattitudes o{ a sanple o{ British electors rhich is reported in
9 *Butler and Stokes (19?4). Ie eranine the relationEhips anong four

10 rvariablesS vote, sex, class and age.
llr
u *TRIile ?,11,65
13*

and and a{ter activation obtain the folloning output on Printer:

Exanple 1! Logtinear nodels for Contingency tablee

The folloring data are taken fron a survey of the politicat
aititudes o{ a sålple of British electors rhich is rePorted in
Butler and Stokes (19?4). He exanine the relationships among four
variables: vote, Eer, clågg and age.

In that output the line nunbens and the contrsl colurn {illed rith
asterisks do not äppear.

So {ar this has been only introduction io the norlal text editing
facilities o{ SURTO ?5 EDIT0R. l{or se trv to illustrate the possibili-
ties {or handlins data sets and statistical oPerations.

He shatl continue our exarple on contingency tables next by entering
the four*ay table to be analyzed:

I *SAiE ELECT{IRS

e*
3 TPRINT 5I1O
4r
5 * Exanple 1: Logtinear nodels for Contingency tables
6*
? * The folloging data are taken {ron a survey o{ ihe political
E *attitudes of a sanple o{ British electors nhich is ieporied in
I *Butler and Slokes (19?4), Se exanine the relationships anong four

10 *variables: vote, sex, class and age.
11 r The vEriahles are de{ined and the ohserved frequer'-'' åre
U *given in the {our*ay table belor.
tg*
14 * 0BSERI'ED FRE0IEIICIES F0R t{lTE BY SEX BY CLASS BY AGE (l{=L?S?)

15*
16*
1? * Sex l{ale Fenale

1g * Uote Cons Labour Cons Labour

tg *Class Age ***{**
e0*
eI *uPpet 173 4 0 10 0

e?. * 51-rJ 2? I e6 9

t3 * 41-50 2? 4 e5 9-

Shen entering ihe eleurents o{ the table tre reach for the first tine
the last line of the gcneen, but ne can continue typing nornallv'
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since the f ie ld iE scrs 3,ling
a$ter typing the last lines

sq,sEnP. {f
1 SURUO 76 EOITOR

auåsmatica I ly åccording
of the tab le $e Frave the

(C ) L9?9 S.1{ustonen

ts orirr needs and
d isp iay :

(100xt00)
16
L7

18

19
äs
f1 {gÅ
flf-t
c,c

e3
ä4
e5
e6
?7
ä8
e9
3ö
31
33
33
34

s
36
3?

*
*
*
*C lass åge
*

Ser l{a le Fena le
Uote Cons Labour Cons Labour
******

In srder to nånipu late thiE tab le gith
cal aperations Be leve to insert å TåBLE

li*e of t he Sie ld ta natura l p lace is in
line 161:
oågr nflr.13

100
469
e59
Pg9
73

9e
33S
e94
1? 13
137

1?4
5e 53
3A 70
36 6?
1g 33

vårisus editing and Etatisti-
speci{ication to åny enpty
{ront o{ the tab lel here sn

*upper
*
*
*
*
*

40
e78
274
t"? $
76

84
al ffi
a7H
14 15
99

815
35 6e
g9 75

3A 66
14 34

)73
51-?3
41€0
a6-40
{86

* lcmer ) ?3
* 51-?3
* 41-50
* ä6-40
r {€5
*
*sonk ) ?3
r 51-73
* 41"-50
* e6-40
* -ä6

{lbserve that se can repr€sert a rultisay tablE in nornal {ashion.
The structure s{ the iab}e is defined by the claFf,ifiFrs åse, Class
Uoie and 9ex nhich can be'traced hy the aid o{ the strins *r**** s1

Iine 19, The nurber of aEterisks points out the nunber o{ the mximl
class nare in use.

16

L?

18

19
e0
e1
??,

e3
e4
a5
e6
p7

ä8
äs
30
3t
3ä
33
34

35
36
3?

*TAH-T PAYI{E, I.? ,37,F*
* Sex l{a le F ena le
* Vote Cons Labour Cons Labour
*f, lass Age *'r****
*
* upp er
*
*
*
*
*

)?3
51-?3
41-50
a6-40
{p6

* luser ) ?3
* 51*?3
* 41-50
* e6-4 0
* {46
*
*sork ) ?3
* 51*?3
* 41*50
* e6-40
* {å6

40
?,7 I
374
1?$
76
g4

Pl 13

?7H
14 15

99

915
35 6e

e9 ?5

3e 66
14 34

100
e69
e59
a89
73

9?.
338
e94
17 13

137

174
51 53
3e ?0

36 67
18 33

TABLE PAY}IE, 17,3?, F

PAYNE ånd locating on

on line 16 de{ines n$il å nu ltiway tab le ca lled
lines 1?-3?. The last paraneter F in i,he TABLE
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de{inition annou$ces that ihe elements of this table should be inter-
preted as {reguencies. (Another coilnon alternative ir a data table
coniaining values o{ a certain variate according to a nultiray clas-
sificationi then se have X instead o{ F. )

EOITOR provides vatious neans {or nodi{ication s{ nulliway tables.
lde can conbine classes sf any classi{ier' change places of classi{iers
in the table, {orn narginal iables by collapsing over some classifiens
and conpute rith these nodifications as rell as nith the original one-

A set of TAB-operationE enahles a great varietv o{ table rePresenta-
tions and reductions.

Here ne can, for instance, collapse over the Age variable by enter-
ing a TABD operationi
Disp.P.18

SURUI} ?6 ED I TOR (c ) 19?9 S,l'lustsnen ( 100x 100 )

3t
3e
FtFt

ö...1

34

s
36

37
38

39
40
41
4A

43
44

45

31
3?.

33
34
35
36
37
3g
39
40
41
4e
43
44

45
46
47

*
*
*trlork
*
*
*
*
*
* TAFO

*
*
*
*
*
*

99

s15
35 6e
ä9 ?5

3A 66

14 34

137

1?4
5A 53
3A ?0

36 6?
18 33

.f6

)?3
51-73
41-50
ä6"4 0
*ä5

PAYl,lE,AgF,40*

ThiE gFeråtion has
indicai,es the'{irst
disp lay I
siEp". t.,.13

been tyPed on line 39 ånd

line {or the resu lt' This
the last påråseter 4 0

operåti.sn leads to å

SURI$ EA ITOR tC ) 19?9 $.l{ustonen t 100x 100 }
* {96
*
*rork ) ?3
* 51-?3
* 41-50
* e6-4 S
* -igg

T

ITAffi FAYt'lE,Age,40*
*TABLE FAYNED,41,46,F
* Sex f'la le F eura le
* Uote ConE Labour Cons Labsur
*C laEs **t***
*upper 8e 30 96 30
* l$ser ?9 53 101 34
*work 118 ege 155 ee?
*

I

B
g
a9
3e

14

9137

151?4
6e 5e 53
?5 3A ?0

66 36 6?
34 18 33

nhere tle have the required three*ay narginal table autmatically
Iabelled uith an appropriate TABLE de{inition on line 40. The naue

of this neu tab le is generated bv adding the fourth letter {non

the TAB-operation used (here 0) at the end o{ the original nane PAYNI.

Thus subsequent operations $av refer to this neu table by nane PAYi'|ED.
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For the analysis of continsency tables SUR'{I ?6 EDIT0R includes TAB-
FIT operaiion rhich can be used for estination' o{ log-linear nodels.
(For these nodels see s.9. Payne 19?7, Bishop,Fienberg,Holland 1975,)

If re like to estirate a log-linear nodel for table PAYilEO assuning
ttrat Sex, Class and Uote are independenl Ee speci{y this nodel in ihe
follcing nay:
Oisp.P.?0
40 TTAH.E PAYilEO,41,46,F
41 * Sex l{ale Fmale
4ä * Uote Cons Labour Cons Labour
43 *Class ****I*
44 *upper & 30 96 30
45 *lorer ?9 53 101 34

46 *uork 118 Ase $5 ee7
4?T
48 TTASIT PAYilEU,49,5O

49 *L0GLllt C,U,5
50*

Here the TAffIT Eperation specifies the table to be analyzed
tPåYl,lE0), ihe linE de{ining the rodel (49}, and the line for the re-
sulis (50). The independence o{ classi{iers irply that the one-dinen-
sional uarginals for [lass (C], Vote (V) and Sex tS] nust be fired in
the estimtion of ihe erpected frequencies, This specification corres-
ponds to the comsn Xfä-test {or independence and it is typed on the
line 49 in ihe forn L0GLIi{ C,U,S. 0hserve lhat the initials of each
classifier shsuld be used in this specification,

Activation of line 48 leads to the results!
DLsp.2.?L
40 TTAFLE PAYIIEO,4I,46,F
41 * Sex l{ale Fenale
4? r Vote Cone Labour Cons Labour
43 *Class f*t*{r
44 *upper ge 30 96 30
45 *lorer ?9 53 101 34
46 *rork 118 ese l55 ee?
47*
48 *TABFIT PAYIIES,!9,50
49 *LoGLIil C, r/,5
50 16lä= 165,04 0F= 7 P=0,000 FITTE0: C,U,S tPAYllE0)

51 *TASLE PAYI{EDF,5E,5?,F

5e r Sex l{ale FEnale
53 * Vote Cons Labour Cons Labour
54 *Class ***I*I
55 *upper 5g 58 61 61
56 r lser 65 65 69 68
5? rrork 184 183 193 19e

58r

0n line 50 re have the goodness-of-fit statistics {or the nodel and
on lines 5t-57 the tatle o{ {itted {requncies. As expected this nodel
is very poor and ue have to continue by trying tore conplicated ones.

Here se nake just one nore e{{ort and estinate a nodel uhere it is
assuled that Class is independent of Sex given Vote. This inplies
fixins the tuo-dinensional larginals VS,t,f,.

To estiute this nodel re edit the lines 48 and 49 to the {orn
Disp,l.fl?
48 *TASIT PAYI{E0,å9,51
49 rL06LIil US,TJC

indicatins ttlat the reEults are to åppear fron line 51 onnards.
Activation of line 48 once again produces:
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Disp,P.?3
40 *TABLE PAY}IE0,41,46,F
41 * Sex l{ale Fenale
42 * Uote Cons Labour Cons Labour
43 IClass ******
44 xupPer Be 30 96 30
45 *loner ?9 53 101 34

46 *work 118 ese $5 ee?
47*
48 ITABFIT PAYNED,49,5I
49 *L06LIN U5,tC
50 *G+A: 165.04 DF= ? p=0.000 FITTEo: c,u,s (PAYllEo)

5l *Gl?= P, ?6 0F= 4 P=0.60? F ITTED: US, VC (PAYI'IED )

5E TTABLEPAYNEDF,53,58,F

53 * Sex l{ale Fenale
54 * Vote Cons Labour Cons Labour
55 IClass ****I*
56 rupper ?9 H 99 eB

57 rlorer 80 47 100 40
58 *Eork $1 e56 $e 223
59*

The previous results on lines 51€? are evernritten hy the ne$ oltes.
The {it descrihed on line 51 is nos good.

I{ tle nant to have the fitted frequencies note accuråtely this is
achieved sinply by editing at least one elenent in table PAYilED to a
{orn corresponding the accuracy desired and hy activaiing TABFIT

again.
Thus by editing line 58 lenporarily into the forn
46 rwork 1lS ASg $5 eA?,00

and by repeating TABFIT ue get ihe results in the {orn:
0isp. å. fl4
40 *TASLE PAYI{E0,41,45,F
41 * Sex l{ale Feuale
4g * 9ote Csns Labour Cons Labour
43 tClass ****l*
44 rupper H 30 96 30
45 *Iouer ?9 53 101 34

46 *work 118 ese 155 ee7.00
47*
4g *TABFIT PAYNED,49I51-
49 iL0GLIl,l VS, t/C

50 *61ä= 165.04 DF= 7 P=0.000 FITTEO: C,U,S (PAYI{EO}

St .*Gf?= 3.?6 0F= 4 P=0.608 FITTEo: US,VC (PAYI{E0)

5E *TABLE PAY}IEOF,53,5B,F

53 * $ex llale Fenale
54 * Vote Cons Labour Cons Labour
55 *Class ******
56 *upper 78.70 3e.11 99.30 A7'Bg
57 *lcxrer ?9.59 46'56 100.41 40.44
58 *sork $0.?1 456,33 15e.ä9 AeA.67
59*

Thereafter the residuals can be {srned sinplv by a TAF- oPeraiion:
60 *TAB. PAYNEO,PAYI{EDF,61*

and i.he result is:
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Disp, P.?5
59*
60 TTAB- PåYI{EO,PAYI{E0F,61.
61 *TABLEPAYI'IEOF-,6A,67,F

6e * Sex l{ale Ferale
63 r Uote Cons Labour Cons Labour
64 *Class II****
65 ruppEr 3.30 -4,11 -3.30 e.ll
66 *lcrer -0,59 6,44 0,59 -€.44
67 *uork +.?1 -4.33 9.71 4.ffi
6gt

Thes€ 'r*' residuals could be nornalized (for instance by dividins
theo by the square roots of the erpected {requences) in a {en editins
steps, but re stop our analysis here.

At this stage the lines l-6? o{ the edit field are filled by a
uixture o{ text, data, results and editing operations. lle nay såve
the present situaiion on disk by rpturning to the first line o{ the
*ield, This is achieved by pressing key F?31(previsus page) a couple
of tines and by artivating the old $AtE ELECT{IRS operation sn linE 1:
Disp.ä,PE

I SURt/t] ?6 EDIT{IR (C)19?9 S.l{ustonen t100x100}
1 *SåUE ELECTORS

ar
3 *PRINT 5,10
4x
5 * Erarple li Lostinear nodels for Contingency tables
6*
7 * The {ollwing data ane taken {ron a Eurvgy o{ the political
I *attitudes o{ a sårple of British electors nhich is reported in
9 *Butler and Stskes (1974). Se eranine the relationships anong. four

10 *vaniables3 vgte, ser, class and age.
11 * The variableE are defined and the observed frequencies are
U lgiven in the fourtay table belol.
13*
14 * 0BSERttr0 FRE0III{CIES FOR U}TE BY SEX BY CLASS BY AGE (il=1ä57)

15*
16 *TAH.E PAYilE,1?,3?,F
1? x Sex l{ale Feu1e
18 * Uote Cons Labour Cons Lebour
19 *Class Age l*I***
POT
ei *upper )?3 4 0 10 0

?? * 51-73 e7 g e6 I
e3r{1t0274e59

To take a ner* printout of the essential lines, the PRINT oppration
on line 3 should be edited to forr PRINT 5,6? and aci,ivated.

In order to lake this output clean it can be purged {ron editing
operations and technical lineE rith Få5:(delete line) and F8:(erase
line) and all the relevant connents ray be inserted aaong the tert.
Then none lines are needed for such insertions key F25:(insert line)
is to be enployed.

In nany cases it is corth rhile to prsserve the editing operaiions
during the analysis ståge and noi to cancel then, If the editing oper-
ations are le{t in the edit field it is usually easy to rork out the
sale probler uith another data set just br changing the data lineE and

by activating the old operation lines.
In teaching situations it my be valuable to delonstrate the e{{ects

o{ various changes in the data set to the results by repeating the
steps of analysis sith data edited in various uays.

1ä
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3. Use o{ edit kevs

llhen EOIT0R has been called frou SURUT ?6 and the basic stårt Fl ie
taken the F-keys operate as {ollms:

F0: List of F-starts (as in other SURV0 ?5 mdules)
Fl; exira characten l, default is 'å'
F?i extpa character ?, default is 'ö'
F3: UNDERLINIilG 0l{/0FF: The nexi characters to be tvped rill be prin-

ted (printer ?231-S3) underlined,' A{ter Pressing F3 asain the
nexi characters uill be printed rithout underlining

F4: (END) noves the cursor to the right end o{ the CRT.

F5: (annon durn) noves the cursor one line donnEards.
F6; (arr$ up) noves the curEor one line uPrards.
F?: (EEGIN) noves the cursor to the le{t of end o{ the CRT.

F8: (ERAS[) erases the line to the right frou the cursor.
F9; (DELETE) deletes one character.
F10: (INSERT) inserts space fon one character.
F11: (---) ) noves the cursor 5 steps to the rishi,
Fll: (-)) noves the cursbr one step ts the right.
FL3: ({-) noves the cupsor one step to the left.
F14: ({---) roveg the cursor 5 steps to the left.

If the edge of the CRT is surPassed in these rsves the visibte
part of the edit {ield rill be noved corresPondingl!t,

F15i cspieE one tirid to the current line starting {rou the current
position of the cursot, åfter Pressing F15 the question
LIIIE (N0. ) T0 EE C0PIED? rill first be displayed'

Fl6i inserts liåEing rords tyPed as the next line to a Place pointed
out by ihe cursor. Observe that a nornal Procedure fon linor
insentions is to use Fe6 (IIISERT) repeatedly.

Fl?i exira character 3' default ig 'ii'
FIB: extra chanacter 4, defauli is 'ii'
Fl9: iypes charactetE nhich ate lirsing on the keyboard. After F19

the quesl,ion {--{EX80I}E? rill be displevded and the user has to
enter the hercode o{ the characier. The hexcodes are listed in
appendir F o{ the '9900 tl? BEsic-8 Language Reference ltanual'.

Fe0: (EilO) loves the cutsor to the bottsr line of the CRT

F?1: (arron doln) displays the next Page on the CRT

F€€: (arrm up) displays the Previous Page on the ERT

F83: (HGIill rcves ihe cursor io the {irst line o{ the CRT

F84: (extra character) operates as Fl9 rhen used {or the {irst tile.
Thenea{ier FP4 types directly the selected characier. To alter
ihe extna charactEr erit and select EOITOR again.

Fa5: (oELETE) deletes the current line,
FP6: (I|{SERT} inserts a ner enPty line after the current line'
Fe?: {---}) displays lhe right side o{ the edit {ield,
Fe8: {-) } displays the right side of the edit {ie1d'
FAg: (d-) uoves the cureor to the sl,art of the current line'
F30: ({---) noves ihe cunsor to the start o{ the current line'
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FSli rcves the cursor to the control coluta 0 indicated, noraally by
an asterisk *. Erit $rm tha control iolum,takes plece'by'using
the arrql keys Fll,FlE. The characters in the control coluln
have the {ollqring tasks:
char. task
- in PRII{T operation the line rill be printed rith

elongated characl,ers,
s the nert line feed tin printer ?P$1il-3) is 1/3

of a norral line {eed' This feEtune,cåR be ugåd '

for typing exPsnents, indices etc.
?5 * For exalPle

It F uarisbleE *itt, xåo',-.', xli) ' : ,

80 * (nert line)
q ås s, tut onlv a lll? of e lonal tine {eedn

r es s, but only a 1/6 o{ e norral line {eed'
tstårtsan*p"g*rhenthqoitenoel{orro{.FRIllT

operatisn is used,
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4. Text editinq

In this chapter ne shall consider hasic operations needed in
text and data nanagement,

4,1 Clearinq the edåt. tield

Clearing o{ single characters and lineE takes place by the keys:
F9: delete one characten,
FAs:delete one line,
F8: Erase line to the right. o{ the curgor

I{ the user likes to clear the field partially or conPletely during
the nork he can enploy SCRATCH, CLEAR, ERASE and DELETE operations.

SCRATCH

(rithout any paraneters) clears the edit {ield {nsn the SCRATCH

Iine onsards.
CLEAR LT,LE

uhere Ll and L3 are line nuuberE and'Ll(=Lå clears the lines
Ll-Le.

CLEAR xy
clears a rectangular sub{ield indicated by the character x

in the left rpper corner and y in the right lgler corner' The

characters used {or fiEld indication (xy} nust be uniquelv dE-
ternined in the edit {ield.

For iustance, if re activate CLEAR *+ in the follo$ing situation:

Disp .4. I
I SURU(I ?6 EDIT0R (C)19?9. S.l{ustonen (100x100)

3gr
39r
40 *TABLE PAYiIEO,4I,46,F
4l * Sex l{ale Fenale
4A * Uote Cons Labour Cons Labour
43 *Class ItIt**
44 *upper 8e 30 95 30
45 * Ialer ?9 53 101 34

46 *norlc 119 eW, $5 8fl? +

47*
4g *CLEAR r+_
49*

nothing happens, since * is aubiguous, but insention o{ I a{ter
asterisks on line 43
Disp.4. ä

l. .jFURt$ 3$ EQIT0E -- (EU9A S.ilttstonen (100x100)

38*
3r9*
40 *TABLE PAY}IED,4T,46,F
4l * Sex l{ale Ferale
4A * Vote .Csns Labour f,ons Labour
43 *Class ****** I
44 *uPPer m 30 96 30
45 rlorer ?9 53 101 34

46 *nork 11g eSP $5 ää? +

47*
48 *CLEAR I+-
49*

15
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and activation of CLEAA $+ on line 48 leads to
PlEp '4.3I SURt/tl ?6 ED IT0R (C ) 1ä?9 S,l{ustonen ( 100x 100 }

38*
39*
40 ITABLE PAY}IED,4I,46,F
41 r $ex l{ele Fenale
42 * Uote Cons Labour Cons Labour
43 IClass ***III
44 *upper
45 r luer
46 *uork
47*
48 *CLEAR T+-
49r

A third {orl o{ CLEåR operation is CLEåR Ll,Lg,K rhich clears the
lines Ll-Lå for those colunns chich are indicEted by non-blanlt
characters in on iraEe line K. Considen the situation:
Disp,4.4

I SURUI ?6 EDIT0R (C)19?9 $,i{ustonen (100x100)

40 *TABLE PAYNEO,41,46,F
41 * Ser ilale Femle
4e * Uote Cons Labour Cons Labour
43 *Class *I***I
qq *upp"t Ba 30 96 30
45 * lmer 79 53 l0l 34

46 *rork Ug esg $5 Ae?

47 * XXXXXX XXXXX

4g *CLEAR 4A,46,4?_
49*
50*

Execution o{ CLEAR 44,46,4? givesi
0isp.4.5

40 TTAH-E PAYilEO,41,46,F
41 r $ex ilale Fenale
42 * Voie Cons Cons

43 *Class ******
44 rupper W 96
45 lltrrer 79 101

46 *rork ltg f55
47 * XXXXXX XXXXX

4g rcLEåR 4e,46,4?-
49*
50*

In EOITOR the coluuns io be processed are lever referred to bv

colurn indices, but inage lines are used to Point out the colunns
involved.

The ERA$E operation is to be used for erasing selected characters
in the {ield.
EM$E (string)

erases all characters occuring in (string) fron the edit {ield.

For instance, to eraEe all nulbers execute ERASE U3456?8t)0.

The OELETE operation iE a seneralization o{ kev F9l(delete)'
OELETE LI,LE

deleies the colurn indiceted by the cursor fron the lines Ll.Lä
sirulteneously, Thus the current colunn uill be lost and the
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colunns to the right from the cursor are loved one step io the
le{t.

4.3. l,loyiTq.Jarts of the edit {ield

For various insertions in the edit {ield se can use follosing oper-
ations.

II'ISERT Ll,LP
i,nserts one enpty coluln to the current position o{ the cursor
for the lines Ll-LE sinultåneously. Thus the colunns io the
right of thE cursor are loved one step io the right,

Thus INSERT is a generalizaiion of key F10l(insert). For exanFle, by
activating INSERT 41,46 on line 48 {ive tines
Disp.4.6
40 *TABLEPAYI{ED,41,46,F

41 r Sex l{ale FenEle
4e * Vote Cons Labour Cons Labour
43 *C lass I**I**
44 *upper H 30 96 30
45 rlocer W 53 101 34

46 rtl ork tlg e5å $5 3?7
47*
4g *II{SERT 41,46
49*

tre shall have:
0isp,4. ?

40 *TAH-E PAYl,lE0,4t,46,F
41 * Sex l{ale Femle
4e * Vote Cons Labour ConE Labour
43 *Class ******
44 *uPPer 8P 30 96 30
45 *Isrer ?9 53 101 34

46 rnork 118 Psg f55 2e7
47r
4g *It{sERT 41,46
49*

CIIPY Ll,LE,L
noves lines Ll{.ä to a nel placE starting {ron line L, The pre-
vious contents of lines L,L+1,..,,L*L8{1+l rill be destroyed.

0bserve that {or noving single tines it is silplest to use key F15.

The l{01tr operation is a generalization of C0PY pernitting various
rectangular subfields to be copied in the edit {ield. l{0t/E has tso
{orns.
l{0trE xyz

noves a sub{ield indicated by character x in the le{t upper cor-
ner and character y in the right lsrer cornet to a place indicE-
ted by character z so thåt r uill be in the position o{ r. The

indicators x,!r,r nust be unanbiguouEi otherrise the the l{0ttE xyz
opEration is not carried out,

il{IUE L1,LE,K,L- - ;;;;; a sub+iEtd fror the lines Ll.Lä to lines sterting {ror L,
The colunns uhich are to loved and to rhich colulns are sPeci-
fied by an inagE line K consisting of at least tno X'e and oRe

Y, The colurns to be roved are detenrined bv the first and last
X and the first colunn o{ the subfield in the ns Place bv the
{inst Y.
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In the nert exmple both l{0tJE operatisns on lines 48'49 uill do the
sale task
Disp.4, B

40 TTABLE FAYI{E0,41,46,F

18

41 *
4A*
43 *C lass ******
44 *upper

45 * lmer
46 rusrlt
4? * x
48 *l{0tE {} +

49 *llorrE 41,46,47,41

Sex $a le Fena le +

Uote ConB Labsur Cons Labour

ge

?9
118

30s
53 101

a5e) $5
x

30
34

??7
Y

änd the resu lt
Diåq*&-9
41 n

4A*

15

Sex rJla le
Vate Csns
***I*i$

Fena le
Labsur f,ons Labour

*l{a Ie
Csns Labour

ge 30
?9 53

IlB e5ä)
Y

43 *C laEs
44 *upper
45 * lu*er
46 *nsrk
47*
4 B *ITIIIJE

49 *l{oiJ€

sä30s
79 53 101

lt B e5ä) 155xx

30
34

3?7

.i) f
4 1,460 4 ?,4 1

l{ote that a{ter using l{CIUE (}t it is easy to cancel the auxiliary
charecters {}f {ror the edit {ield bv an EM$E {}l operation-

4.3. Savino, loadinq and co'EFininq edit fields

The user cån såve edit fields on data diekE and laad then back {or
subsequeRt operations. åIso parts of varioug edit {iles can be ioined
together in the present edit {ield, Observen hflever, ihat in order io
build up lore Cotprehensive docurents it ig not [Ece5eåry to reorgan-
ize the raterial in a right srder befare printout' The extended {orm
of PRINT operation enable the outpui to consist of any nulber uf chap-

ters located in various {iles in any order (see il,4}.
The present contente of the edit field is saved teworarily on the

pfBgrar disk by pressing F0 and thereafter F5, This tenporery {ile
is loåded into the edit {ield Pressins F0 and thereafter F6.

0uring a long iob it is recomended to mplov this teworary saving
procedure especially before activating oPerations rhich ray harnfully
spoil the results achieved.

Saving on us€r's data disk takes place by a SAVE oPeration.
SAIG XYZ

saves the the field in {ile XYZ. I+ the {ile is not in ihe cata-
log a nqr file XYZ rill be autonaticallv created and sPace sill
be regerved according the dilensionE of the edit field. I{ the
{ile XYZ is alreedy in the catalnc this {ile is used {or saving.

LOAD XYZ

l0ads the edit file xYZ in the edit field and the Previous con-
tents s{ ihe {ield nill he destroved. The field rill be also
autoratically redirensioned according to the file to he loaded.

$uring the job'the user can alter the dirensions o{ the edit {ield
nith a REOII{ operation. For inEtance, a{ter pxecution o{ RE0II{ 114'90
ir,* nuru"r o+ iines iE tfl4 and the nunber o{ colunns 80. The nEoll{

operation does not alter the contents o{ the edit {ield' unless the
ieu Oir"nsions åre too sräll. Then the excessive lines and colunns
rill disappear.
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The J0IN operation can be used {or connecting chapters and sub{ields
from edit files is the present {ield. J0IN has two forns.
JOIN L1,LE,N,L

moves the lines L1{? fron edit file N to the preeent edit field
so that the the first line rill be on line L in the present edit
field. The previous contenis o{ lines L,L+1,.'.'L+Le-Ll+l rill
be destroyed.

J0IN N,Cl,Ce,...,1
noves the sub{ields (chapters) Cl,Ce,... fron edit {ile l{ to the
present edit field so that the {irst line of the first subfield
uill be L. The chapters C1,C9,... have to be de{ined in {ile N

by a DEF definition.
OEF {nane of sub{ield},Ll,Le

dEfines a subfield consisting o{ lines Ll{P in the present edit
field. åfier Eaving the edit {ield in an edit file this sub{ield
can be referred to in Jtllll and FRINT oPerations.

To keep record o{ various edit {iles on disk the user can create an

INDEX file uhich iE tike åny other edit {ile, but II{OEX can be loaded

also sinply by FB-start after EOITtIR has been callEd or F0 has bEen

pressed. In the IiIDEX file the user lay have a list o{ various {iles
on disk e.9. in the {ollouing forn:
0isp,4.10

I SURW 76 EOITOR (C ) 19?9 S'.[us-t-onen- - (40x60 ]
1 *SAIJE INDEX

e*
3 * Index for disk 189/Sl'l
4*
5 *t0A0 DATAI

b *LOAD OATAP

7 *LOAO DATAS
g* data sBtB.,,
9 *LI}AO LETTER1

1O *LOAO LETTERE

19

11 *
H *LOAD EXl
13 TLOAD EXE

14*
15*

lettergr r r

exäslP Ie5. . ,

Thus any edit {ile my be loaded by noving the cursor to the corre-
spondins L0A0 line and by keying CttilTlt{tfr,

4.4. Pnintout of the edit field and edit files

The PRIIIT operation has three alternative fsrns.
PRINT LI,LE

prints the lines LI-L? on paPer uithout line nuibers and the
control colutn äs 6åen in [igP*L!å. The control coluln can be

used for elongating the texi on certain lines (- in control
colunn) or for creatinE non-gtandard line {eeds for indices etc.
tsee F31 in chapter 3).

PRINT Ll,LP,(separaior character)
uorkg aE PRII{T ahove, but stårts a netl line rhenever the selec-
ted eeparator characten is encountered.
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fnINT Rl, Rä, {lEt päge} , (left edge} , {page length} , {extra lines}
({ile l} , {chapter 1}
(fi"le ?),'ichapter e)

ENO

prints a docunent consisting of several chapters in severEl edit
{iles so that the text rill be autoratically divided into pageE

and the pages nill be stårted by one or several header lines
Bith apprspriate page nunbers,

Then the general PRINT operation is activated, the chapters to be
printed need not to be in the current edit field.

The header lines {or the pages are to be described on edit lines
RI-RP and the line Rl nust contain the imge of the page nuuber in the
forn ilflS.

The pages nill be nunbered starting {rol the value (lst pEge). In
front o{ each line, nunben of colunns pointed out by the paraneter
(left edse) rill be left enpty, The parareter (page lensth) specifies
the larinun nurber of lines in one page (including the header lines).
The paraleter {extra lines} speci{ies the nulber of enpty lines to be

Ie{t betceen the pages,
The chapters to be printed rust by defined by DEF'g in their wn

edit {iles.
The page division can also be conirolled by insert'ing / to the col-

trol colunn of those lines rhich are starting a re$ page. Each pqge

rilt be {itled up to the last line, unless otherwise stated by a / in
the control colurn.

The printout can be checked in advance by using this PRINT operation
rith - in the place of (left edse). The the text uill be displayed on

the CRT and ihe ouiput uill stopped rhen the page should be changed.
A{ter a stop o{ this kind the user can trove the cursor in the control
colunn by ihe keys F6 (uprards) and F5 (dmnEards) and set a ne$ page

change by pressing / or rmove such change by pressing *. If the user
is såtis{ied rith the presenf, suggestion, RETURil(EXEC} is pressed and

the next possible psini of page change sill be displayed.
This checking cån be repeated inde{initely, and the true output rill

take place by changing {teft edse) to its final value and hy activa-
ting PRINT once asain.

For exarple this paper has been printed nith a sinsle PRINT

operation of the forn:
Disp.4.1l.
14 *9.1'lustonen: SURt"tl 76 E0ITOR 10,9.1980 ilil
15 *---------
l5r
1? *PRIilT 14,15,1,-,66,6
18 TEDIO,A

19 fEDIl,A

ii iilii,r
ii l!31?:t
E5 TEND

Three TRII{ operations are available for changing and adiusting the
line length o{ the text in the edit {ield.

TRII.I Ll,LE,C
nakes up the tines Ll-{-? using ihe line eidth C rithout sptit-
ting uords, nunbers and other contiguous character stnings'
If nen lines are needed they rill be autonaticallv inserted and,
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on the other hand, uRnesessåry lines nill be deleted.
A{ter TRII{ onlv one space sill be le{t betEeen the 'nords' and

the rieht edge uill nst necessårily be even. To frake it siraight
use TRII{E inuediately a{ter TRII{.

The lines starting Eith at leasi one space nill be Preserved as
ne$ lines,

TRIilE LI,LE,C
nåkes the night edge o{ the linps Ll*LP straight in the colunn
position C uithout splittins sr connecting the lines by insert-
ing spaces evenly between the 'sörds'.
I{ the line is short {or none than 5 characters nothing rill
be changed on that line.

l'RIll:t L.l,Le,c
operates as TRII'|, but splits the trords when needed according
to the rules of Finnish. 'IRI}{3 operates rather satisfactorilv
also in other languages. Incorrect sPlittings are easy to
nodi{y a{ter$ards by using ståndard editing kevs.

An exanple of TRII{ operations is Presented already in chapter P

([}isplays e,g-lel.

4.6.. $earchånq {on sfinqs and nePlaci-tq then

FINO {strins}
{inds the first occurence of {strins} in the edit {ietd,
The cursor uiltr then poini the {irst character o{ (strins).
By pressing C0l'lTll{tfi innediately again the next occurence
sill be {ound etc.

FIND Ll,LE,K
sorks as FIil0 above but Ecans only lines Ll-Le. The string
to be {ound is the contenis of iuge line H.

REPLACE LI,LE,Hl,KE
searches for the strins described on line Hl {ron lines L1-12.
I+ C0llTIiltE is pressed therea{ter the string KI rill be

replaced by the string on line H? and t'he nert occurence o{
Kl sill be searched for. If CLEAR is PresEed Kl is not re-
placed, but the next Kt rill be searched {or.
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5. Editiqq oeeralionq for dFtå l+tri$es

The $URHI ?6 EDIT0R can be used in tåry såys {or data inpui and
nanagenent, Edited data setE nay be saved in SURU0 ru data files.
0n the other side, SURU0 ?5 data files and various special fileE,
like correlation files and ltåTRI {iles ran be loeded in the edit
field and nodi{ied there for subsequent operations in SURtttl ?6
on for final printout nith iext and cqments.

For illustration, tre consider the {ollrying s!åIl data set, o{ le
observations:

Year ly consuaptisn o{ certain bevereses pgr inhabitant
in ssne Eurspean c$untrieE in 19?g-19?6
t $ource: StatiEtica I åbstract of $ueden 1979 )

Cof{ee Tea Feer Sine Spirits
tt<s) (kg) (l) (l) (1)

tueden lå.9 0.30 5S.3 7.9 4.9
Denrark 11,9 0.41 113,9 10.4 1,?
Fia land lP.S 0,15 54. ? ?.6 e.7
l{ornay 9.4 0.19 43"5 3.1 LS
France 5.e 0.10 44.5 104.3 9.5
Ireland 0.8 3.?ts 1P4.5 3,8 1.9
Italy 3.6 0.06 13.6 106.6 e.0
Holland 9.e 0.58 ?5.5 9. ? ?.7
Portugal e.e 0.09 3,7.5 89.3 0,9
Snitzerland 9.1 0.PS ?3.5 44.9 e.1
Spain 4.5 0,03 43.6 ru.e 2,.?
England 1.g 3.49 113.7 5.1 1.4

This datå sei can be typed in the edit {ield as it is, but i{ the
ueer likes save tine and nork it is not recessåry ts do that eractly
in straight colurns, since thi,s can be achieved easily aftergards.

Thss after input of data ne nay have the follosing display:
Oisp.5.1

I SU4IJO ?6 EOIT{IR ,JC)1979 Srl{ustonen (1001100) _I * Coffee Tea Beer Sine $pirits
9 * (kg) (ks) (l) (l) tl)
10r
11 *$reden U.9 0,3 5g.3 ?.9 e.9
fe *Denrark 11.8 0.41 113,9 10.4 1.?
13 *Finland U.5 0.rS 54.? 7.6 ?.7
14 *ilorray 9.4 0.19 43.5 3.1 1.8
15 *France 5.e 0.10 44,5 104,3 e.5
16 *Ireland 0.3. 3.'fr U4.5 3.8 1.9
17 *Italy 3.5 0.06 13.5 106.6 e
19 rllolland 9.e 0.58 75.5 9.? e.7
19 rPortueal e.e 0.08 e?,5 g:).3 0.9
e0 *snitrerland 9.1 0.e5 ru.s 44.9 4.1
eL *Spain e,5 0.03 43.6 ?3.e A.?
e? *England r.å-å.€-ils.i-s.i'i.l-
P3T
e.4 r
a5r
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5,1r_ For_nattinq

In nrder to obtain a neat tabu lar form for this date matrix He
u$e å FCIRl{ operatinn I

0*eP*ä'-fl
e0 *$nrtrerland 9"1 0.e573.544,9e,i.
äJ. *Spain e,5 0.03 43.6 ?3.e e,?
fle *E ng land' l. I 3.49 113. ? 5. I 1.4
e3*
a4 * xxxxxxxxxxx le,l 1.1e 1e3,1 1e3.1 I,l
e5 *F0R"l.l 11, tfl , ä4_

F0Rl{ operates on lineE ll-fl? and the nen {ornat, of these lines is
speci{ied on inage line €4, The nuneric {ields ane de{ined by nunbers
in the desired fornat and ihe alpha fields by leiters. In nany cases
one o{ the operand rors edited to the {inal {orr can be used as an
inage line. l{qr activation of linE E5 leads to the result:

Disp.5.3
SURUO EOITO 9?9 S,l{ustonen ( 100x 100 )tc)

s
I

L0
t1
la
13
14

15
16
1?
tg
19
p0

al
eä
ä3
ä4

e5

* Coffee* (ks l
*
* Sr*eden 14.9
* 0ennarlc 11. B
r Finland le.S
* Norway 9.4
* France 5.4
* Ireland 0.e
* Ita ly 3.6
* Hslland 9.e
* Fsrtuga tr, g. e
* Stlitrer land 9.1
* Spain 8.5
* Eng land 1. g
*
* xxxxxxxxxxx le, I
*F$Rt'f 11, fle, e4_

Tea Beer
(kg) (l)

0.30 59.3
0,41 113,9
0. 15 54, 7
0.19 43.5
0.10 44.5
3. ?3 1e4 ,5
0,06 13,6
0.58 ?5,5
0.03 e?.5
0. ä5 ?3.5
0.03 43,6
3,49 113, ?

l' lå 1A3,I

bline Spirits
( 1) t 1)

?.9 e. g

10,4 1.7
?,6 ?,7
3.1 l.B

104,3 e,5
3.8 1.9

106.6 e.0
9" ? 8.7

ff1'3 0.9
44,9 9,1
?3.9 g. ?
5. 1 1,4

lg3. I l. I

å*3.*.-finrt.r4g

F orrnatted data matrices cån be sort ed

order using äny colunn as ä sbrt key.
SORT LI,LA,K

in nuneric or alphanuneric

sorts the lines L1-L3 in ihe orden deternined by inage line K.
If K has the forl " XXXXXX d, the tines nill be
sorted in alphanuueric order using the XXXXXX colunn as a sort
kev.
I{ K has the {orn " 111111 ", the lines uill be
sorted in ascending nuneric order using lltltl colurn ae a sort
key,

-**trlli!ti[, 
rin., Lt-t-ä in descendins order in case o{ nuueric

Eorting.
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For exanple, to sort thE countries in alphanuneric order se type
the S{IRT operation:

0.,+ga' 5.' {.g* Co$fee Tea Beer Sine Spirits
(trs) (kg) (1) (l) tI)

a4

I
10
åå

1p

L3
14

15
1g
1?
I,B

19
ä*
e1
ää
a3
*4
ä5

*
* $*eden 1e.9 0.30
* Oennark 11"8 0.41
# Fin land 1ä 

" 
5 0, 15

* Noruay 9,4 0,19
* France 5"4 0, 10
* trreland 0,ä 3.?3
* Ita1y 3"6 0,06
* Hs l land 9. P 0,5ts
* Partugal E,ä 0,CI3
* Suitrer land 9. i. 0. ä5
* Spain e,5 0.03
* Eng land 1. B 3"49
#

* XXXXXXXXXXX

ås0RT 11,ä9,ä4*

r Senfiårk Ll" g

* Eng land l" g

* F in Land 1q.5
* Fnance 5,ä
* Holland Le
* Ine land CI,' e
* Ite Iy 3,6
* liornay 9" 4
* Portugal e.ä
* Spain e"5
* S*ecien i.e,I
* Ssitrer la*d 9,I
#

* XXXXXXXXXXX

* stl RT 1r, ää , 94_

59.3 ?.9 A,9
113.9 10.4 i." ?
54, ? ?.6 e.7
43,5 3. 1 l., B
44.5 104"3 fl.s

Iå4,5 3. I i,.9
13.6 106.6 4.0
75"5 9. ? 8"7
e7.5 8:1.3 0.9
?3.5 44 "9 A,I
43.6 ?3,4 fl. ?

113.7 5.1 L.4

0"41 113,9 10.4 1,7
3.49 113. ? 5, I 1,4
0. 15 54. 7 7.6 ?,.7
0, l0 44.5 104,3 4.5
0,59 75" 5 9. ? ä, 7
3. ?3 1e4.5 3. I 1.9
0, 06 13.6 106,6 e. 0
0, 1"9 43"5 3.r 1.8
0" 03 e7.5 89,3 0.9
0" 03 43,6 ?3.4 9.7
0,30 58,3 ?"9 e.9
0, ä5 73,5 44 .I A. J.

and a{ter the exscution the diEplay iE!
Dåsp*5" 5

I * Co{Sse Tea HEer hline $pirits
S * tk!r) (ks) (I) (I) (I)

10*
å1
i.g
I"3

1"4

15

i"å

1?
18
r.9
p0

PT

ää
e3
?,4

P5

Sililarly, to obtain the order according ts nine consunption se
edit the lines ä4,35 to {orn

e4t
e5 **s0RT 11,?3,e4*

and by activating the l,ine e5 again

11111

sre obtain the resu lt:
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0isp.5.6
I * Coffee Tea Beer Hine Spirits
I r (ks) (ks) (1) tl) (1)

10*
11 * Italy 3.5 0,06 13.6 106,6 e.0
1P * France 5.e 0.10 44,5 104.3 e.5
I:1 * Portusal e.e 0,03 ?7.5 99.3 0.9
14 * Spain e.5 0.03 43.6 79.2 3..7
15 * tuitzer land 9.1 0.e5 ?3,5 44.9 e.l
16 * Dennark 11.8 0.41 113,9 10.4 1.?
17 * Holland 9.e 0.58 ?5.5 9.7 2.?
18 * Sreden 1e.9 0.30 58.3 ?.9 e.9
19 x Finland l2.5 0.15 54.? 7.6 ?.?
ä0 * Ensland 1.8 3.49 113.? 5.1 1.4
?l * Ireland 0.a 3.ru H4.5 3.8 1.9
?e * Noruay 9.4 0.19 43.5 3.1 1.8
e3*
24 r 11111

e5 *-soRT 11,ee,e4_

The colunns o{ tables can alss be rearranged using the PERI{

operatisn,
PERI,I LI,LA,L

FerauteE the {ields (colunns) on lines LI-LE according to the
fields on the lines L,L+1,L+?,.,.
The nurbers of {ields on line L+i ånd Ll+i uust be the sane and
the {ields on line Ll+i sill be pernuted in a nes srder corre-
sponding to the alphabeiic order of the L+i fields.
I{ sone of the lines L,L{l,,., is enPty the renaininE lines sill
be pernuted acsordinE to the last non-enpty line. For exenple,
uhEn changing the order o{ colutns in a table the line L should
point out the nen order and the line L+l should be euty.

5. 3. -l{unerical operations

Data uatrices and othen nuneric tebles can be trans{orred and edited
*ith several nuaeric operatisns. At first auxiliary openations SET and

C0l"ilT are introduced.
To create constånt colunns (nuneric or alpha) the SET operation is

to be enplsyed
SET LI,LE,K

inserts the non-blank characterg of iuage line H to correspond-
ing colunns on lines L1{4.

Fsr creaiing line nunbers or oiher index coluuns rith a constant
increnent or cyclic behaviour the C0tfiT operation is available. It has
three {orns:
c0tstT Ll,Lg,H,c

inseris nunbers C,C+l,C+p,.., on lines Ll-lå in ihe {arnat indi-
cated by an iuage line H o{ ihe {orl o -1e3.1 u.

c0u'lT Ll,La,K,c,0
sorks sinilarly, but inserts the nunbErs C,C{0,C+90,...

c0tslT Ll,Le,K,c,0,E
sith E)0 inserts nuubers
c rc+o,c+aD, . . .,c+ (E-1 )0,c,c+0, c+aD, ., .,c+ (E-1 )D,c,c{D,c+gD, . . .
on lines Ll-Ll in f,he {ornat indicated by imge line K thus
generating a cyclical couni.
I{ E.10, the nunbers inserted will be

c,c, . ..,c,c{O,f, d), . . .,C+0,C+?D,c+eD, ...,c+P0, . . .,
uhere each o{ values CfC+l},C+?0 iE repeated -E t'iaes.
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F or instancs, ånnotations {ar å nonthly time FerieE in the {orn

Year lmsnth
1980: 1

198S: 3
€s- 

Ll

c--F

1980;lt :

1980:1ä
1981: I
1981: A

etc "

are easily generaied by C[lt{T End $ET oPerations. Assune thEt the edit
field is enpiy. lle start by enterins the vears nith C0ll{T.

DiEp,5. ?
I 'sURtxl ?6;EDIT0$ ,. (Qlg?9. $.ltustop,e,n.,. . ,(t001190) ,-,.- , -,

1I
gr
3t
4 rc0tllT ?,a3,5,1980,1,-lg-
5*le34
6*
? * 1980
8r$80
9 * 1980

10 * 1980
11 * 19g0

I2, * 1980

13 * 1980

14 I 1990
15 r 1980

16 * 1980

17 * 1980
1g * 1980

19 * 19gl
a0 * $81
el * 19Bl
?e. * 19Bl

Thereafter

4 *CCItfiT ?,eg,S,1,l,lp_
5*lP

createE the mnth indices:
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F.*.qn'åo-g
SURUO 76 EOITOR tC ) 1979 S,l{ustonen t 100x I00 }

t
g
.t

.:l

4

5
6
7

å

I
10

11

ra
13

14

15
1g
1?
1g
19
a0
gl
eä
e3

*
*
*
*[st$,f T
It

*
*
*
It

f
rt

*
*
*
*
*
*
T

*
*
*
*
*

1980 I
19S0 e

1980 3

1980 4

1980 5
1980 6
1980 7

1980 I
19S0 I
19S0 10

r9B0 1r
1980 $
19S1 I
tgsl e

19gl 3
19gt 4

1981 5

?,ä3r51 11 1,1ä
1ä

Finally, to place the niEsing
SET operation I
4 * SE T 7, e3,5_
5r:

bet$een year and nsnth He pPrforn

The operatisne f,+,C-,C* and C/ are to lie used fsr rraking ne, colunns
by addition, subtraction, nultiplication and division, respectively.

C+ L1,LP,K
shere inage line K=u XXXX XXXX

csnputes the sun of XXXX*cnlunns
by -1e3,14 fsr eåch o{ the lines

xxxx -193,1e r

to the column indicated
L1{4.

u* L1,LA,K
sorkE as C*r but the ppoduct sf XxxX-colunns iE co$puted.

[- Ll,Le,H
nhere H=" XXXX YYYY -lå3' te $

subtracts the YYYY-colunn fron the XXXX-colunn'
E/ L1,Le,K

divides the XXXX-colunn by the YYYY-colunn.
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For exanple, let us create a colunn {or the iotal alcohol consunPt-
ion in ihe {olloEing display:
Disp-5.9

SURW ?6 SOXTSR t[ ] i.S?$ S"fiustonen { 1ö0N 1S0 }

A icohe lir heverage$ c$ttsulnsd ist Firl l"and 1969-t9?8

{ litres psr inhabitant, åSS 7" a3.e shotr }

å*
il*
3*
4s
5#
6*
?#s*
**

å0#
åås
lf*
tä*
å4*
åä*
å6*
å7&
å8*

strnng txines
liqilms

1969 å"sR ö,4ffi
lg?s x" ?5 0"s3
19?t ä. s? s"ä6
l"*?3 ä, 19 0,5?
1g?3 ä,46 ö, &S

l"*74 ä " 9{} 0" s9
i"g?g ä, gå s" ??

ås?6 ä " *5 0" ?ä

1g?? a,*s 0.6s
1S?8 * " &* 0" 7A

lnnE bEer

dr inks
0" 04 9. 11

0. 04 1" gg

0. ö4 ä. 05

s.s6 ä"ä8
0" lö ä.3S
0. åg ä"4ä
0" äö *.41"
0,ä0 4"44
*"9* t,4s
ö.äs 8"4&

Sy usins åhrE t+ ffiPersdåmlt

ä #c+ g, i"sn 3*
3 tr XXXX XXXX XXXX

ude mbtaån;

ttåg,g"S' ÅQ

xxxx 1. Lä

1*
? rC+ 9,18,3_
3 * xxxx xxxx xxxx xxxx l.le
4 r Alcoholic beverages consuned in Finland 1969-1979

5 * (litreE per inhabitant, 100 t alcohol)
6*
7 t strong uines long beer

I * liquors drinks
I * 1969 1.58 0.48 0.Ö4 e,lt 4.41

10 r 19?0 1.?5 0.53 0,04 1,98 4.30

11 * 19?1 e,0? 0,56 0,04 e-05 A-Te

le * 19?e A.tg 0.57 0.06 a.es 5-10
13 * 19?3 e,46 0.69 0.10 e,s 5.60
14 * 19?4 e,90 0,99 0.19 e.48 6.45
15 r 19?5 e.81 0.77 0.e0 4.41 6.19
16 r 19?6 4.95 0.7? 0.e0 e.44 6-31
n * 19?? e.99 0.68 0.ae 4.49 6'39
18 * 1978 e.8e 0.7?. 0.e0 e.48 6.ee

The user can also define lole cotrplicated colUmn trans{ornations
by neans o{ a FtilC operation' uhich has three {orns.
Fultc Ll,Le,K

rhere irage line K has a fortr " XXXX XXXX XXXX -U3.12 " conpu-

tes a'nuaerical {unction o{ xxXX-colunns äs å ne$ colunn indrca-
ted by -U3.U sn the inage line for the lines L1-L2' The func*
tion nust be defined on progran lines 100-119 as a subroutine in
the {orn
100 Y={unct'ion (X (1),X (e ), . ' . 'X 

(l{ ) ) :REf URN

where l{ is the nunber of XXXX-cslunns.
I+ l{=1 (functisn o{ single variable), the subroutine nay have

the siuple Sorn 100 Y={snctisn(X):RETURN
I{ the E0IT0R ProsråE is protected (t€RR A06}' the general

forn o{ Ftå'tC described betull nust be emploved-

gr} I TOR rc ) 1s?9 t 10CIx f00 )
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Ftilc N,Ll,Le,K
uhere K=" XXXX XXXX XXXX -1?3.l? "
Horks as FtfiC above, but enploys a function subroutine N uhich
is saved on the data disk under nane N in the {ornl,

99 G0T0 1415
100 Y={unction(X(1),X(e),..,,X(l'l) ) :RETURN

FLll{c N,L1,Le,K,C (1),C (e ),....
tdorks as Fut{C l{,Ll,Le,K above, but uses constants C(1),C(e},...
as auxiliary paraneters. Nqil the subroutine nust be saved on the
data disk under nane l{ and in the {orn

99 G0T0 1415
100 Y={unctiontX (t),X(ä ),.,.,X (il ) ;C (1),C (e ),.,. ) :RETURN

For exauple, the folluring subroutine conputes the sun of squares
o{ any colunns in a table (e.g, the connunalities of a {actor nåtrix)!

99 G0T0 1415:RE1{ uc0t{ilu

lOO Y=O:FOR I=1 TO C(1):Y=Y+X(T)IA:NEXT I:RETURI{

I{ this subroutine is saved on user's data disk under nane o00l{},1'

it can bE called in EOITOR by the FIS{C operation o{ lhe {oru
Ftff{C C0l{l{,L1,Le,K,l{ uhere H is the inage line speci{ying l{ colunns
filled uith X's

The folloEins'displåys shor hql our Ftt{C C0l{t{ operates for coilpu-
taiion of connunalities. Activation o{ FISIC Ct}ltl{

Dåse.5.11
f SUfitl0 ?6 EDIT0R tC)19?9 S.l{ustonen (100x100}

A0 *Facior natrix on 48 athletes in Decathlon:
e0 *Ft$lc c01,fi,1,e9,34,el,4_
al * xxxxxxx xxxxxxx xxxxxxx xxxxxxx 1.1p34
ae *P0It'tTs 0,p14 0.6913 0.4496 0,t59
a3 r10fr{ -0.0561 0.?453 -0.3??3 -0,e$9
3,4 *gR. JIS{F 0.0?97 0.5968 0.4356 0.001?
e5 *slrCITPUT 0.85e1 -0.01e8 -0,096 -0,0605
e6 THEIEHT 0.3345 -0.301S 0.5465 0.07p5
?7 *400f{ -0.4€0 0,6098 -0.19?6 0.4181
eB *HURDLES 0.ee86 0.63e4 -0.1086 0.14?1
29 *DISCUS 0.8616 0.01ä4 0.0{eg -0.1672
30 *P0LEULt -0.3184 0,1??3 0.408!l -0.644?
31 *JATALIN 0.la03 -0.0381 0,?079 0.a4e8
3e x15001,t -0.603e -0.e$1 -0.0e45 0.5554
33 *LENGTH 0.80e6 -0.0491 -0.e?60 0.3$e
34 *IEIGHT 0.86e9 -0.1330 -0.4?9e 0.094e

leads to the resulti
Disp,5. !g

t $URWI ?6 EDIT0R (Cll979 S.l{ustonen (100x100}
ä0 *Factsr natrix Bn {B åthletes in 0ecathlont
ä0 *FLlf'lC C0l.ll'l,äär34 rä114._g1 * xxxxxxx xxxxxxx xxxxxxx xxxxxxx 1.1e34
aa *PffINTS 0.3914 0.6913 0,44S 0.153ä 0. g56?

ä3 *10011 -0. 0561 0. ?453 -0,3??3 -0. e13g 0. ?46?
ä{ *BR, JUI'IF 0. 0?9? 0,5959 0,4356 0. 001? 0.5510
e5 *s{0TPUT 0. ffiel -0- 01åB -0.0906 *0,0605 0, ?381
a6 f HTIGHT 0-3345 -0,3018 0.5465 0.0?e5 0.5069
ä? *40fr{ -0,40ä0 s,6098 -0.1976 0.4181 0" ?473
g8 *HUROLES 0.eeB6 0.6394 -0.1096 0.14?1 0.4956
eg f0I5cu5 0. s6l6 0. ö$4 0,04ag -0" 16?ä 0. ?7äg

30 äF0LEtÄ-T -0.31,84 0-1?73 0.ä089 *00644? 0,5980
3l *JAUEL ll,l 0,1ä03 -0,0391 0. ?079 0,e4e8 0-5?59
3g *$0fr{ -0.603ä -0,9$1 -0,0a45 0.5554 0, ?909
33 *LEIIGTH 0, g0g6 -0, $491 -0. e?90 0,3tr5ä S" SAAI
34 *bJE ICHT 0. 86e9 -0. 1ä30 -0, ä?9ä 0. 094e S. 9465
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For noving one or nore colunns dounuards trrith respect to the other
colunns a LAG operatron is availahle.

LAG LI,LE,K,C
nhere iuage line H=" XXXX XXXX XXX '
novee the colunns indiceted by X's on the inage line C steps
dornuards. The E {irst lines on the corresponding colunns ui11
be cleared, l{issing C inplies C=1.

The 0IFF and TtlIFF operations can be used {or conputing di{{erences
in tine series,
DIFF Ll,Le,K,C

trhere K=" XXXX -U3. 1? "
conputes on lines Ll*Lä the f, siep di{ferences s{ X-colunn ac-
cording to the inage -113.12. l{issing C irplies C=1.

aIFF Ll,Le,K,C
sorks as 0IFF, bui computes the dif{erences in percentages.

For exalple, to coupute the yearly proportional chenge of total con-
sulption in Display 5.9 ue enter the tllIFF operation

a *pIFF 9,19,3_
3#

*sd after Bxecutåsn sbtaån the npsult;
CIiEp.5uå#

XXHX +1ä, å-ä

å SURU$ ?6 [0IT0R tf; ]1S?9 S"ilugtCInen (i"öSxi-0*]

å$
ä *x$ IFF g, l*, 3*
3#
4 * ålcoholic beverages consuned in Finland tS9-1979
5 * (Iitres per inhabitant, 100 7 alcohol)
5i
7 * strong trines long beer total X,

g I liquors drinks
I * 1t]69 1.58 0.48 0.04 e.ll 4.al

10 * 1970 1.75 0.53 0.04 1.98 4.30 +p.13
11 * 1971 2.07 0.56 0.04 4.06 4.?e +9,76
1! * 19?e e.19 0.5? 0.(F r,e8 5.10 +8,05
1.3 * 1973 ?.49 0.59 0.10 4.35 5.60 +9,S0

14 * 1974 3.90 0.89 0.18 p.48 6.45 +15.17

15 r t9?5 p.81 0.77 0.e0 e.4l 6.19 -4.03
16 * 19?6 e.S 0.7e 0.40 4.44 6.31 +1,93
17 * i.9?7 e.99 0.68 o.eg e.49 6,38 +1,10
tg * 19?g å.& 0.?a 0.40 e.4B G.ee -e,50

(The labels 'total' and 'l' on line 7 are inserted a{teruards. )

The operaiions L+,L-,L* and L/ conpute suns, di{{ererc€sr products
and ratios o{ nunbers located on consecutive lines in the sane
c o lunns.

L+ L1,LE,K,L
uhere inage line K=" -123.ffi -123.H -U3.13 x

csåputes the sun of lines Ll*L? {or the colurrns ind:.cated by

the inage line and rnsents the suns to line L according to the
{ormats on rnage line.

L* Ll,Le,K,L
uorks ås L+, but the product is conputed

L- L1,LE,K,L
conputes the di{{erence o{ lines Ll and LP to line L-

L/ Ll,LE,K,L
conpuies the ratio o{ lines Ll and Lå to line L.

XXXX +1.1ä
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For instance, i{ ne like to compute the suns o{ the {requencies over
'Cläss'in the {ollorling display:
Disp. 5. 14

4Ö *TABLT PAYNEO,41,46,F
41 *
4än
43 *C lasE
44 * upper
45 * lcner
46 *nark
47 *
4g *
49*

4i. *
4e*
43 **C laEs
44 *uFper

45 * lsuer
46 *r,lsrk

47*
48 *
49 tf

f{a }e
ConE Labour

8e 30
79 53

118 tse

F ema le
f,ons Labour

9g 30
101 34

155 eg?

5ex
tlote
******

the CIperåtinn
49 * lil. 111

50 *L+ 44,46,49, 47 *
uri 11 do that f or us and the resu lt iE I
Disr,t.åo,lå

4 O * TABLE FAYhIIO O 41' 46 
' 

F

tll 111

5ex l'la le F ema le
ConE Labour

96 30
101 34

155 ?27
ge e91

111 111

Vote Cnns Labour
******

8e 30
?9 53

ltr 9 esa
e79 335

111 111

50 *L+ 44,45,49,47_

5.4. Loadinq and ssving SURle{l ?6 files

The data natrices typed in the edit {ield can be s6ved in SURIJ0 ?5

data fites for subsequent analysis nith various SURVT! 76 nodules.
0n the other Eide, parts o{ SURW} ?6 data {iles, rorrelation files,

and various natrix files can be loaded in the current edit {ield {or
editins and sutput or {or statistical oFerations which are controlled
{ron EDIT0R.

Be{ore saving a ne$ data set we have to create a suitåble file on

user's data disk. Thus, i{ the data is located already in the edit
field, save it tenporarily, exit {ron EDIT0R tpress F0 and Fl6), and

select the 0ATA nodule {or creating o{ a data file. Ai this stage it
is nst necessary to de{ine all variables needed; it is only inportant
that the {ile created is large enough {or the data set in quesiion.
Thereafter return to EOIT{IR and load the edit field to be used,

The data set to be såved in a SURtfrl ?6 {ile uust be in a wtrix
forrr, the coluuns corresponding to variables and the rars to obEervat-
ione. Each observation line has to start uith a name (a contiguous
string; only I {irst characters uill be saved) and Eole$here in the
field (typicatly juEt ahove the data set) a header line declaring
the naues o{ the variables (colunns} nust be typed. Also the nanes
of the variables have to be coniiguous strings and the I {irst charac-
tens o{ each are used as nanes for variables in the SURIJ0 ?6 {ile.

For instence, aoong the preceding displays the data sets in displays
5.3 and 5,9 have the desired structure. In display 5.3 re have 5
variabl,es {Co{{ee, Tea, Beer, Hine, Spirits} and l3 observalions
trilh nanes Streden, Oen$årk, Finland elc. Hhen saving ihis data natrix
in a SUR{i{l ?6 file the line I coul.d be used as a header line rhich
de{ines the nanes sf the variables also in that $URtÄl ?6 data {ile.
In display 5.9 ue l'rave 10 sbservations of 4 variables and line 7

uill serve as a header line.
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To save the data in display 5.3 in an enpiy SURHI ?5 file 0RII{KS

the {ollmiog SW operatisn should be activated:
0isp.5,16

SURUO ?6 ECIITOR tC ) 19?9 S,l{ustonen 0x 100 )

3ä

I
I

10
11"

1ä

13
14

15
16
1?
18
19
ä0
e1
?a
r'l fe
CJ}

e4

e5

* Cof {ee Tea Beer }line Spirits
* (kg) (ks) ( 1) t I) ( 1)
*
* ftreden 1ä"9 0.30 58.3 7,9 4.9
* 0enmark 11".8 0.41" 113" I 10.4 1" ?
* Fin land 1g,5 0, 15 54 . 7 ?.6 ?,.7
* l{orgay 9.4 0, 19 43.5 3" I I' S

* France 5.8 0.10 44.5 104'3 ä.5
*Ireland 0,ä3,73 1ä4"5 3'9 1'9
*Italy 3.6O'ffi 13"6 106"6ä.0
* Holland Lg 0,59 ?5.5 9.7 ?,.7
* Fortuga I ä. e 0. 03 e?.5 89.3 0.9
* SHitzEr land 9. I 0. g5 ?3.5 44 .9 e. I
* Spain g.5 0.03 43"6 79,?. ?,'7
* Eng land 1" I 3" 49 113, ? 5. I 1.4
*
*sArE 11,ää, g,SRIl.lHs-
*

The generä 1 structure o{ this SAt/€ operåtion is !
sArtr Ll, Lfl, K,N

sl-rere l{ is the $åBtB of å $URlvl0 ?6 data {ile, Ll-Le åre the
sbservatisns to be ffived ånd K is line speci{yins the nåneg

of the variab les,

The SåttE operation can be used {or Eaving nen data natrices
as uell as for enlarging and editing SURW ?6 data files. Eventual
nen variables and observetions uill be autonatically de{ined in
the SURIJ0 7E {ile.

For instance, to alter sole data values in SURTJO ?6 file ORII|HS

a{ter the initial såving in 0iEplav 5.16 it is su{ficient io rrake

those alteraiions in the edit field End iherea{ter reactivate the
L0A0 operation, tlf coursa in lanv cases it is nore natural to mke
corrections directly in ihe dala fite 0RINXS by leans o{ the SURtJtl ?6

rodule 0ATA. If the corrected data file is needed later in the edit
field it is easy to load it back bv using a LttAO oPeration-

A L0AD operation nithout any Parflreters can be used for loading
parts o{,SURV$ ?6 data {iles and results o{ SURtrtl ?6 conversations
såved sn diEk in a netrix fort.

Hhen L0A0 has been activated the edit field disapPears teuPonarilv
and a typical SURi'0 ?6 conversåiion {ollq*s. At first the user has

to select the type o{ the {ile to be loaded into the edit {ie1d:
0isp.5.1?

LOAOIITG UARIOUS SURTA} ?6 FILES:
1: DATA FILE
E: C(IRRELATIOI'I FILE
3: I{ATRIX FILE (I.8. CORREI-ATION FILE ETC.I
4: ,ilATRI, FILE
5: TABLE FILE (ilIJLTIUAY TABLE)

SELECT 1,e,3,4,5? -
I{ aliernative I (0ATA FILE) is selected, the user has to enter

the nane o{ the {ile and select the variables and observationE to be

loaded. AIso the {irst line in the edit field fon use o{ the selected
data set is to be speci{ied.0efault is ahavs the first ewtv
Iine in the {ield. lloreover the user can deterrine the fornat for
each variable separatelv in the {orn -ffilfl.flS$

For exanple, i{ tre load the 5 {irst observations and variables $ine,
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Beer from the file DRII{KS using fornat ililS,Sfl {or data values ue shall
have a {ollwing display:
0isp.5. 18

1*t *LoAD-
3 *DATA DRII{HS,6,10,4
4 * Been Hine
5x
6 r Sueden 58.30 7,90
7 * 0ennank 113.90 10.40
I * Finland 54.70 7.60
I * Noruay 43.50 3.10

l0 * France 44.50 104.30
11 r

0bsenve that EDIT0R specifies this datå set uith a 0ATA line uhich
is placed autonatically ahove the data natnix. In statistical opera-
tions uorking on data natrices a 0ATA specification rill be used in
the sate $ay ås TAS-E specification cas used already in the introduc-
tory exanple (Eee ElEo chepter ?1,

The other typEs of SURiJO ?6 {iles can be loaded in a Einilar
fashion. During a short SURtfi ?6 conversation the dinensions and the
{ornat of the output trill be defined and thereafter the wirix select-
Ed rill åppeår sith proper labels in the edit field,
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6. l{u ltinav tab les

The rost ilportant Etatistical operations rorking direcily in the
edit field are dealing Eith nuliiway tables. EDIT0R provides oPera-
iiong {or analysie of variance (ål{OVå} and litg-linear rcdels {or con-
tingency tables (TABFIT), Several iechnical oPeratisns are also avail- l

able fsr table editins and lodificatian. By leans o{ these operations
it is poEsible to obtain typical derived tables needed in analvsis.

Before presenting l,he statistical oPeratiöns re introduce ihe gene-

ral structure of a lultiray table in edit {ield and various auxiliary
operations to be used for table lanagenent.

6.1, Oefinition of a rultiuav table

A ruliiway table is an n-dinensional array consisting either of data
values or frequencieE, The n dirensions govenning this-array are
usually variables in-noninal-sca|1, Ttrey are o{ten celled {actors.
Te use here a seneral terl g-le5gåfågt.

Shen n=l or å the table can readily be presentad in a sinplå tabular
{orr, but rhen n)? difficulties råy arise, since no nultidinensional
representåtion is possible directly in tno dinensions.

Usually three- and rore dinensional tables åre rePresented by

entering sole of the classi{ierE in a nested {orn like in 0isplay 6.1
shere re have Class and Age aE rm classifiers and Sex and Vote as
colurn classi{iers, (This display is såre as Disp.å.1?. )

Oisp.6. I
1. SUFtfi 75 EDIIO,R , (Q)19?9 S,ltusionen (100x100)

16 TTåELEPAYIIE,I?,3?,F-
t? r Sex l{ale Feuale
tg * Uote Cons Labour Cons Labsur
f9 *C lasg Age i**'rll
p0*
el *upPer )?3 4 0 t0 0

??, r 51-?3 27 I e6 9

e3r41{037{q!?
?4 * ä5-40 17 $ Ag I
e5*(e6?6?3
a6r
e7 *ltrrer ,?'3 g 4 I ?'

?B * 51-?-s el 13 -r3 B

29 * 41-50 e7 u e9 4

30 i e6-40 14 15 17 13

31 */å599137
32*
33 {trork ,73 B 15 17 4

a * 51-?3 36 6e 5e 53

35 r 41-50 a9 75 '9. 70

36 * g6-40 g. 66 36 67

37 * /C6 14 34 18 33

In principle, ue can have eny nunber of rqr and colunn claEsi{iers
ihe total nulber of thet being the dinension n-

The one- and l,no-dilensional subtables can be treated sinply by

ståndard operations intnoduced before, For nanagerent o{ a lultiuay
table as an integrated entity re nust provide a TA&E epeci{icatisn
shich is on line 16 in the Previous exanPle.

The general forn o{ a TABLE specification is
TAELE (nane of table),Ll,L2,(type)

uhere Ll-Lf are lines for labels and elenents in the table,
and 4type) is either X (-elenents are data values) or
F (=elenentE are {requencies).

In the sequel ue shall sPeak about X- and F-tables. llost o{ the
auxiliary operations treat all tables siuilerly, hut in certain cases

34
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the treatment varies depending sn the type.
0bserve that the TAH-E speci{ication tells nothing about the dinen-

sion and the classifiers. EDIT0R cän osee" this in{ormtion directlv
{rou the layout by the aid s{ the auxiliarv line (line 19 in the
eranple) containing one or several asterisks (*l as guidance.

The narres o{ the non classifiers (Class, Age) are tyPed on the
sanE line to the left fron *'s and the nanes o{ the colurn classi{iers
are above the *'s in the sile colunn' The nunber o{ *'s de{ines the
naxinun length of labels.

The class nanes used as labels for colunns and ruls nuEt be conti-
guos strings. Ihey can be typed hiererchically as above, or
conPletely. The contents of the tablE nust abavg obey the hierarchy
speci{ied by the order of classi{ierE and the number o{ distinct
classes (class nanes) in label rqrs and colunng. In case o{ anbiguous
labpls the genEral stnucture interpreted by EDIT0R de{ines the
position o+ each elenent in the n-dinensionaL table"

Ts nake the table Etructure cleårer for the reäder Bxtrå empty

{as lines ä6 and 3ä in tlre exänple} nåy be inserted betseen the

6, E . Talle -na$qp.enen LFn d-gliiiåEg

lines
rourS,

The {ollqrins TAB-operations are available for iable uodificei-
ions and they insert the nodified table fror line L onnards and

label it, by nane d.old nanel{4th let'ier c{ operator).

TABC {table},L
coFies a table.

TABS <tåble),$,L
displays the table uith S rur classi{ers ($=0,1,?,...,1{).

TAS{ {table),A,B,L
changes the posilions cf'the classi{iers å and B.

IABI (iab le),C,C1,C3,L
changes the positions of classes Cl and C? {or claEsifier C.

TAS {tahle},C,L
deletes classi{ier C.

In a frequencv tåble the el.enenis of the nodified teble are the
n"rsinal tutt o+ C-classificatisni In this case IAB0 reanE col-
lapsing over claEEi{ier C and the result is an (n*1)-dinensional
tab le.
In a Cg[a-!å!Jg the C-classification rill be changed to a l{-
classification nhere ihe C:class tlaleg åre rePlaced by indices
l,å,,,. The nodi{ied table has stilt n-dirensional and has the
old stnucture and contents; only the naue C has replaced by N.

I+ TåS is applied to a data tablE nhich alreadv includes an il-
classification, the C-classificatisn nill be united to the N-'
clasEi{ication and ncn the dinension o{ the table rill he de-
creased by I but the nunber of elements renainE the sare,

The rationale behind TABD is obvious in case o{ F-tables, but in
case o{ X-tables eone cornents are needed. The classi{ier l{ with class
nanes 1,är3r... corfesponds to pure ordering o{ replications in exPer-
inental designs, Hhen delEting a classi{ier the elerents are still
preserved, but they are arranged rithin an auguenied il-claEsi{icat'ion.
The result of using TAH) successively {on all classi{iers in a X-table
uill be a one-dinensional table t*iih a single vector o{ all i'he origi-
nal elenents along an l{-rlassi{ication.

TåBJ r.F-tab le),C,Cl,CP,Cn,L
conbines (in a frequency table) the clesses Cl and C? in the C-
classi{ication and ca}ls the united class by Cn. The class Cn

takes the position of Cl and Cä-clasE nill. be cancelled.
Tgg+ +.F -tab le l) , <F -tåb le P ) , L

Jnnnc thp crrn o{ tablps I and P.

3E
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TåB- {F-tab Le l} r..F-teb le fl} rL
fsrns the differenfs o{ täbles I and a.

As an exalple, htr. these operetions rork in practice ue shall nake
diverse nodi{ications of the follouing, arti{iciaI 4-dinensional.
tab le:
Disp.6.P

36

I
tlc
t
4
?5
6
7

I
I

10
11"

i.-e

*
*
*
*
*
*
*
*
*
*
x
*

TAS_E T85T,5,11,X

f,r,
cl sI

0e
ca Dl

0e

AAl
g Bi, gfl B3
**

159
e 610
3 711
4 g1ä

AA A3

BlHB3ElBEE3

13 17 A1 g5 e9 3s
14 18 ee e6 30 34

15 19 e3 ?7 31 35
16 e0 ?,4 e8 3e 36

åa A3
8,381 ffi8381 HB3
cl ce [1 ce cl ce cr ce cI ffi ct ce cl cP

9 11 13 t5 1? 19 el ffi ä5 ?7 e9 31 33 35
10 1å 14 15 18 e0 eA e4 e6 es 30 H 34 36

In t'his repreEentation å and B are colunn classifiers uith s classes
each rhile C and 0 are dichotolous ror classi{iers.

I{ ne like to have also c as a colunn classifier this situation sill
be reached bv a TABS operation:

13 *TåBS TEST,1, å4*
t*hj"ch gives t,s us:

Qiqp*S,3
$*
L3 *TABS TEST,1,14_
14 *Tåff.E TESTS, 15, ä0, X

15*Aå1
å6*BBlffi
å? * c cl0aclce
18 *0 **
åg *nå 135 7

f;o #09 ä468
el *

or rhen re like to trave all classifiers on the rm side it is enough
to change the paraleter 1 to 4 in the TABS operation and a{ter the
execution re obtain the result:
0isp.6.4
t2*
13 TTABS TEST,4,14
14 *TAELE TESTS,15,51,X
15*ABC0**
16 *41 Bl Cl 0r 1
17r0e.?
18 * Cfl01 3
19*0p4
e0 r Bec101 5
alrDe6
?? T CPD1 ?
23*0a8

In this forn the table has S rors. 0nly I first of then are nor
visible, but the user can scan the table easily by scrolling the field
rith edit keys.

0bserve that this representation is closel)r related to the nornal
data latrir. By neans of standand editing operations it rs easy to
rodi{y this table into the forn:

ED I TOR (c )19?g t t"00r 100 )
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Jlf

Q"}..ge*-$"-å
L?. *
L3 ftABS
14f
t5n
lfi *1
L7 åe
18 *3
19 if 4

ä0 *5
[1 #6
aa *7
ä3 *g

Tt-sI',4 , 14

ABC
1i. I
11i.
J"1ä
1le
le1
1?.r
1ää
lee

t)

I
e

I
e

I
e

I
')

X

I
?

3
4

5
{;

7

B

and then ue have a standard data natrix o{ 36 observations and S
variables. 0n lhe other hand, i{ tre load in the edit {ietd a $URtd} ?6
data file having this structured representåtion it is posEible to
reach other representationE by the TABS operEtion.

In order to change the positions of tro classifierE the TAB{
operation is tn be etployed. Fcr Exanple,

t3 rTA&.1 TEsT,A,0,14_
changes i,he places of å- and 0-classification giving:
0isp.6.5
€r
13 *TAS{ TEST,A,D,14-
14 *TABLE TESTll,l5,e3,X
15r0DlDe
16 r E glBeffiBlmBS
t7*cA**
tg *cl A1 I 5 I A 610
19 x åP 131?el1418Ap
a0 * å3 a5a9g3å63034
ä1 *Ce A1 3 711 4 B1å
ae * Aa 1519e316e0P4
e3 * A3 E?3135P8936
e.4 *

lloreover, if sone classes ought to be interchanged the TAEI rill do
that. For instance, in the nodified table TESTI{ above the the classes
0l and 0ä are interchanged (in situ) uith

13 *TABI TESTI'I,D,DI,OA,14
and $e obtain
Disp-,,6, ?
re*
13 *TABI TESTI^I,O,O1,Dä,14
14 * TABLE TESTI{ I , 15,83, X

$*00e
16 * B FTBSBS
17*CA**
1S *Cl A1 A 610
19 * AA 14tS??
P0 * A3 e63034
el *ce å1 4 gle
äe * Ae 16e0e4
ä3 * A3 A83A36
e4t

S b Eer ve that tab le TE STll I n ${ BVer$ r i.tes TE STI{ .

The preceding sFerations nork similerly on X- and F-tableE, bui in
TAB0 ihe result is di{fereni depending on Ehether an X or F is
åppeaninq as the Ath oeramptpr in TAFIE copri{iraLinn-

D1

BI SE 83

i.5g
13 17 el
e5 e9 33
3 7 11

15 19 e3
ä? 31 35



An exanple o{ TAffi uas presented alreadv in chapter P (Displays

A,1g-19). ilor let us consider X-table TEST in 0isp.6.ä asain.
Assure that se like to delete hoih rtrr classi{iers 8,0 in orden

to have the data set struciured only by claEsi{ierE A,B. This tlill be

achieved in fus sieps. At {irst Perforl a TA$ oPeration
13 *TAB0 TEST,CI,l4_
and obtain:

0isp.6.8
la*
t3 *TAm- TEST,o,14_
14 *TABLE TESTD,15,E1,X
15rAAlAeA3
16 * B BlBeB3BlBeffiBlBem
1?rcN**
18 *Cl 1 I 5 9131?ele5e933
19 * e e 6101418e4e63034
a0 *ce I 3 ?11 15 19e3e?31 3s
Pl * e 4 g$16e0e4e8935
3?*

0bserve nor that ihe e{fect ras silply changing the 0-classi{ication
into l{-classificatisn rith c}asses l,ä. ilqr to delete also [-clessifi-
cation, edit line 13 into forn

13 *TAH) TEST0,C,14_
and activaiion o{ this operation gives {inally:
0isp,6.9
12*
13 *TåBD TESTO,C,14-
t4 *TASLE TESTDo,15,e1,X
15TAAlAEA3
16 I B BIgAB3BlEEB381BE83
L7 rl{ **
18 ä1 I 5 9131?ArA5A933
19 *e e 6101418eee63034
P0 *3 3 ?11151993e73135
al r4 4 g1å16e0e{E83eS
ee*
and hence ue have a dumy N-classification left in order to keep

recsrd o{ sinilar observations nith rqsPect to'the rmaining A- and

B-c laEsi{icetions.
0f courge, the gare rEsult could have been reached in this case

by sinple editins.

The TABJ operation uorks onlv on F-tables. I{ we like to conbine

clasges 'upper' and 'luler' in 'Class'-classification the TABJ oper-
ation does that as follnrs:
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siåp"""Q*å9-

38*
3* *TA[3J PAYNI,U ]ass,upFer, ]orlleF,midd]e,40
4O *lAHLI PAYNK J,4I,53,F
41 * $ex t{a le F ema le
4e * Unte ConE Labou r Cons Labour
4:i *f,lasE Age **är**
44 *mrrJd1r )/3
45 * 51*73
46 * 41-50
47 * e6-4 0
48 * då6

49 *wark ) ?3

50 * 51-?3
51 * 4 r-50
5ä * e6-4 0
53 f -ä6

54*

Q*å", -ån*,lxsta pf.,sgr*e$ e

ffi41.9?.
4S el 59 L7

54 16 54 13
31 ?.7 45 Ae

t6 15 ä0 10
8J"5 174

35 6e 5e 53
g9 75 3e ?0

3ä 66 36 6?
14 34 18 :G

The Ail0tå operation corputes the analysis o{ variance table {on any
X-table according to the standard n-{actorial layout. Thus analysis of
variance {or one-r*ay, tro-$ayr thnee-nay etc. classi{ication uiih
equal nunber o{ observations in each conbination o{ {actors can be
conputed- AIso Latin squares and sone other belanced experilents can
be handled by pooling results fron one or [ore AI{OUA operations
(see e,9. A{ifi,Azen, 19?9}.
In SURWI ?5 EOITOR analysis of variance tables {or those nore special
experinents nay he forned by nunerical editine sperations after sone
AN0VA operations.

The AN0VA sperötion hae a sinple structure
Al{0rdA #-table},1

nhere L is the first line {or the ål{0tA teb1e,

For exanple, to colpute the nesul,tE {or ihe {ollsing 3xäxäxå
{actorial experinent:
Disp.6,11

I SURTJU ?6 EDITOR (C)1979, S.t'lu,stoneg_- t100x100)
1*
e*
3 *TAELE EXP,4,11,X
4*Ate3
5*BlplPlE
6 *C D *
7 x I 1 1,3 l.e 1.9 1,5 e.3 e.l
I * e l,e 1.0 1,7 1.5 e.4 e.0
9r
$ * e 1 1.5 r.4 e.E r.9 e.6 4.4
lL * e 1.5 1.3 t.3 e.0 e.9 A.?u*
ue activate ihe AN0tlA operation
13 *AltouA ExP, 14_

and obiain the results:
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Disp.6. lä
-å-r.ra€s-.+.t3 *At'l0ilA tXP, 14

J.4 *åNfiLYSIS OF

15 *$0UR[t {}r
T6 * VAR IA T ICIN

L7 * A

1S *g
åg *AB
ä0 *[
ax *Ac
eä *ffi
ä3 *ABC :

e4 *D
g5 *AS
eg *ffi
t7 * AgD

e8 #' c0
a9 * åcp
30 * BCo

31" * ABCn

3ä * TOTAL

33*

UENIANCH TIN TAffiLT TXP

s{s,f 0r
SOUART $

5, ffiä5
*,30G8
0- s1?5
s.gäs4
CI- ffi09
s" 0004

s.offis
s, ss38
s" s6a5
s" s03B
0,0075
0,05ö4
0. str sB

0" 0ss4
0.00sfi
6" 5å63

CIEGnåt $ {tf- il[ AN

r HEIO{IH $&uA R[

ä ä " 53tr"3

I 0,3038
ä 0, s088
r 0,9e04
ä 0.0304
1 0,0004
e ö" 00ä9
I 0,0039
?. 0" 0313
l. 0,0038
e 0,003s
I S,0504
e s,009
i. 0" 0004

ä 0, CI0a$

ffi 0.ä933

Next re consider the follcming exEaple taken fron Hald t195ä),p.444.
Disp.5.13

I
e
F1

il

4

5
6
7
g

I
å0
*{åI

l"e

13
t4
15

16
17
ås
19
ä0
pi"

ää
e3

SURtfi] ?6 ES ITilR {C } 1S?9 $,ltustsnen t 100x 00)
T

*
*
* The quality of paper frol a papen nill sEs tested at regular inter-
*vals by takins sanples and deterninins their hreeking strength,
i$e test the hypothesis thåt the variation of breaking strength is ran-
rdon by using the folluring data set consisting o{ 11 sets o{ sanples
*and 5 deterninations o{ breaking strength uade in each set.
*
*TABLE PAPER,11,E3,X
*l{1e345
* Set **I
* I 9.1 9.5 S.5 7.e ?,6
* e 8.1 g.a ?,5 ?.7 8,0
* 3 8.5 9.0 8.1 8,5 8.0
* 4 ?.4 7.? 8,3 8.5 8,5
r 5 9,0 ?,9 8.e ?.6 B,?
r 6 å.6 8.8 9.e 9,8 9.8
x 7 g.5 8.1 g.B g.6 g.5
r I 7.9 9.8 7.6 8,9 8.7
* 9 B.? 8.e 8,? 9,A 8.?
t 10 8.5 8.9 ?.? 9.1 9.0
r 11 7.3 ?.9 7.9 8.5 9,?
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At, {irst tle executE an AN0i/A operation and obiain the follalins
resu ltsl
öi".i.rq

1 SURI{] 76 EOITOR tC)19?9 S.}lusionen (100x100)

?1 * 9 B.? LA 8.7 9.1 8.7
e?. r 10 8.5 8.9 ?,? 8,1 9.0
e3 * 1l 7.3 7.9 7.9 8.5 9.e
e4r
E5 *ANOVA PAI,ER,A6*
E6 *ANALYSIS OF VARIANCE ON TABLE PAPER

27 TSOURCE OF Stil OF OEGREES OF I{EAN

EB TVARIATION SUUARES FREEOO},I SOUARE

e9 *N 0.8?64 4 0.e191
30 * $ 5,08?3 l0 0.508?
31 * NS 11.?635 40 0.e941
3e * T0TAL 17.7273 54 0.3egg
ffir

At this Etage tre have the results in the {orn o{ t*o-{actor (l,l,S}

layout, but since the variation nithin sets is assuued io be randon
tha surE o{ squares and degrees o{ freedpr for N and l{S variation
muEt be pooled by sinple additisn.

This is done by nEånE of a L+ operation (see Disp.5.15) as follu*s!
Oispr6..l5
e4*
e5 *Ail0uå PApER,e6

E6 *ANALYSIS OF UARIAI{CE Oil TABLE PAPER

E7 *S]URCE OF SUt OF DEGREES OF I{EAN

E8 *USRIATION SOIJARES FREEDOI{ SOURE

e9 rN 0.s764 4 0.e$1
30 * s 5.0973 l0 0.5097
3t * lts 11.?636 40 0,e941
3P r ToTAL L7.7273 54 0.3e83
33*
34 *N 0.8?64 4 0.ä191
35 * Ns 11,?636 40 0.e941
36 * $.6400 44

37 r tr,$u 11

3S *L+ 34,35,3?,36_
3p*
40*

He have copied (bv F15) the lines 39 and 31 to lines 34-tB and

conputed the required suns by the L+ operation. The result Eorre-
sponding to the variation uithin setg is then on line 36.

By inserting ne$ labels and rearranging the lines in the AI{0VA table
the result nay be displayed in the traditional {oru:
Disp.5.16
E6 TAI{ALYSIS OF i,'ARIA}ICE (}I{ TAH.E PAPER

27 *SOURCE OF $tX{ OF OEGREES OF I{EAN

A8 *VARIATIOI.I SNUARES FREEOOI{ SOUARE

Pg * Betneen sets 5.0973 10 0.508?
30 * Hiihin sets U.6400 44 0.eB?3
3f r Totel 17.7eru 54

33*
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As a third exanple ue consider a Latin sguare with 5 treatnents.
tAlso this one is taken fron llald 1958, p.508. )

Oisp. 6,17
I SURttl 76 EOIT0R (C)19?9 S,l{ustonen (1001100}

4?,

11
u
13
1"4

15
J.6

17
18
19
a0
p1

ee
g3

?"4

t5

11" S
le.9
g.?

18.3
30.5

E

s
C

B

A

*TAH.E HALN, lP, T.g, X
*81P3
*A*
*1 ?.6
*P e1.4
*3 16.0
*4 16.0
*5 93"3
*
*1 C

*äg
*3A
*48
*50
*

1?.6 8. g 17.9
19.4 15. 0 90,6

7 "4 lE.4 16.6
ä3.6 e7"4 ä5"ä
ä5" I A4,5 P6.6

g

A

E

0

c

s
ti
L

B

A

E

A

E

D
,.r
L

B

There results of an experinent have been entered as an X-table HALO

eccording to tro criteria A,B. The 5 replications of the 5 treatnents
are distributed over this square according to the Latin square pepre-
sented on lines 14-1S; ne call the corresponding factor C.

Ts create the Ail{ltå tabte {or this Latin $quare ue per{orr tno AilOt.|A

sperationsi the first of thm directly on table HALD and the second
on a rodified table (HåLOC} nhere the rws o{ table }lAL0 have been
pernuied according to the lines 14-18 by a PERI{ operation. Thus ne
ehall have tns AilCIm tables; the first on factors å,8 and the second
on factors A,C and the {inal resutrts for the Latin square experiaent
nill be obtained as a Eirple colbination,

ThE Ehsle story with coments inserted to the right side can be
su&nårized ås #o 1lws:
Dr?pn$" lF

tlisp lay $n the CRT

{ lines entered by the user
åre indicated by -)

ConuentE

-11 *TAS.E HALD,lä, IB,X
-ie*81e345
-13 *A *
-l-4 ä1 ?" 6 11. I 17.6 g. I 1?,I
*15 #ä Pl" 4 le,g le 

" 
4 15. 0 80,6

-J.6 *3 16, ö 9. ? 7 ,4 18.4 16.6
*1? *{ 16,0 19,3 e3.6 ?V.4 A5.ä
-1S *5 ä3"3 30.5 ä5.9 A4.5 A6,6
19*

-P0*1 CEA0B
*81*ABOECA
_E?.X?ACDBT
*?3*4EgCAD
*84*SDABEC
'e3 *

-ä6 *TAffi HALO,ä8

-ä? *PERtl 31,35, e0

E8 *TABLE }iALOC,T9,35, X
eg*c1e345
3S ***
3L *1 1?.6 l?.9 ?.6 8. S 11. B

g?. *? 40,6 el,4 15.0 1e"9 1ä.4
33 *3 16. 0 18.4 9. 7 7,4 16- 6
9,4 il4 e 7 .4 18.3 ä3.6 e5. e 16. 0
35 *5 30.5 es.B e6"6 e3,3 e4.5
-J6 t

Lines .Iklff!
Entering the observationE
according to the levelE of
{actors A ånd B ås a tab le HALD

Lin"es".?9jåå:
Entering the t,hind {actot" I
ås a Letin squäre

Copy HALDC of
F[RH permutes

åccording to
H is rep laced

HALD on AS-35
the copy HALOC

the Latin squäns"
by C.
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r-l I

3g
39
40
41
4g
43
44

45
-46
47
48
49
50
51
5e

s3
54

55
56
5?
58
59
60
61

-6ä
-63
-64

*SOURCE OF

*UåRIA T ION
*B
rA
*Bå
* TOTAL
*
*ANOVA HALDC ,4 ?

*A
*B
*[
* RESIOUAL
* TfiTAL

sut'l 0F

SOUARE S

77.154
660,34ä
301" $90

103$,3*6

660.34p
??.154

181,5{6
le0.344

rffi$,3S6

HALD

OEGREES OF

FREEO{}I'I

4

4

T6

e4

4

4

4

1ä

a4

rf Alt0uA HAID, 3g
*ANALYsIs OF VARIANCE ON TABLE

Alt0UA conputes the Altl$tlA tab lp
f,or il4l0.

AN0UA cCInputes the At{t}UA tab le
for HALDC.

copy of line 4e

copy sf line 41
copy o+ line 50

copy of line 44

inage ior L-speratisns bels$
fornring 61 äs a gun o{ 56*58
{orning residual line 59

IfANALY$IS OF UARIAI{CE ON TABLE HALOC

r s0 uRCt 0r. sul{ 0F OEG RtE s 0t
*UARIAI ION SOUARES FRHEOO}.I

* c 1sr.546 4
* A 660,34e 4

Ir cA 19?.498 t6
* T0 TAL 1039.386 24
* CopYine by F15:
*AI{ALYSIS 0F UARIAI{CE 0N LATIN SOUARE Hå10 copy of line 38 (nodi{ied)

t
t
*L+ 5615816g161
*L* 60,6116A,59

919.049 1ä

rå34. 143 Le

5.4, Log-linean nodels {on continqencv tåbles

For the estitlation of log-linear nödels for F-tabl.es the TåBFIT

openation is avaihble. He have used ihis operatiolt already in ihe
introductory exilple (see chapter ?, especially displays e.e0+5).

To characterize the structure o{ the TA8FIT operation assune thåt
$e have a 4"nay F-table like TABLE PAYNE in displays fl.l? and 5.1,
Here the classifierg ere åge, f,lassi Uote and Sex. HhEn specifying
a log-linear nodel these variables are re{srred to by the initials
as A,C,V and 5 in t'his case.

The general {om of the TAEFIT sPeratioil is
TA#IT {F-table},K,L

nhere K is an ioage line epecifying the nodel and L is the {irst
line for the results.
l'lodel speci{ication on line H has the structurei
L0ELItt {list o{ uarginals to be {itted}

0nly hierarchical hypotheses nay be iested (see e.9. Payre l9??,
Bighap, Fienberg, Holland 1975), and hence it is enough t'o liet the
su{ficient narginals in the nodel gpeci{ication. For instånce, i{ the
thnee-dinensional narginal ACV nill be fitted there is no nEed to
nention the uarginals AC,AV,CV,A,0 snd V in the speci{ication'

For exanple, io estinate log-linear lodel for table PAYI{E nith nar-
ginals USC,UA,SA,CA {itied se enter t'he TASIT operation:

39 TTABFIT PAYI{E,40,41
40 *L0GLIil USC, rrA,5A,CA

and aciivate it. Ouring the estination the edit {ield disaPPears {ron
the screen and ue sill have a display telling us ho$ l,he ilerative
proportional {ittine (IFS} procedune is acting:
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DiFp,6. 19
FITTIhIG ilARGII{ALS gY ITERåTIO}| I IPS I{ETHOO ):
fl OF ITERATIBII FIT

?" 856?641i.443
,4350143994
,054A6558ä1
. s0?441616?
- 00i.0ä$sgs
.000140ä394

and a{ter the dEsired åccuracy is reached the edit {ield uill appear
again sith results:
Disp.6.?1

I StiRtJtl ?6 E0IT0R ([)1979 $.ilpstsnpq ,. t100x109] , ,, ,,g9 *TABFIT pAytitE,40,4t _
40 *L0GLIH USC,rr{,SA,Cfi
41 *Gl€= 3?.6å 0F= 3B F=0.lffi FITIEO: US,IA"SA,CA (PAYllE)

4ä *TABLE PAYI{EF,43,60,F

I
e

3
4

5
5

43*
44*
45 *C Lass Age ******
4E *upper i ?g

47 * 5L-?3
4I * 41-50
49 * ä6-4 S
50 * .le6

5f #truner )?3
5e * 51-?3
53 * 41-50
54 * g6-40

55 * -ä6

56 *tlsrk ) ?3

5? * 5l-73
Eg * 41-50
59 * e6-40
60 r t'#6

61 *

$ex l{a le F ena le
tJote 0sns Labour Csns Labsur

6161
a5730V
E39e5B
al 10 e6 10

7494
s3I0ä

e3r3318
ae$ä69
15 13 ei. 9
t0 I 1,3 {;

LlI014I
36 61 48 56
33 7? 40 61
e6 ?1 36 6B

13 3? 1? 33

0n the {irst line {or the results t41) the goodness-o{-{it statis-
tics are displayed. 0n the nert lines is the table of {itted frequen-
cies. These resuliE could be presented uore accuraiely by editing at
least one of the original frequencies to a {orn corresponding to the
desired åccuråcy and by activating TABFIT again.

The TABFIT operation applies also to inconplete nultitray tables con-
taining structural zeros. For the structural reros the counon notation
"-" should be used.
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Thp Soll*uing examp }e' is taken {rom $ishnp, F ielrberg, t{ol"land
{åS?5}, p,ää4-

0xe,.$då
t $UftU0 ?6 [DI'l'CIR t[)19?9 $"]'lustonen (100x100]

45

40*
4l * I'leadsr Spittlebug f,olor Forrrs by Sex and LEcation
4e x (Color {orns I{AR,LAT and FLA are absent in the nale ser.)
43*
44*
45 *TABLE 8t8,46,53,F
46 * COL POP TYP TRI I{AR LAT FLA ALB

47 *$EX LoC ****r
48 *l{ hish e3 55 e - 1

49 * low 6?lg6 30 - :' - 0
50rgråss2450lP-0
51 *F high e851H11 3 I 3
5e * low 63148 17 I 6 I 3
53 * erass 40 75 15 11 4 0 0.00
54r

To fit a nodel with Sex-Locale turo-{actor e{fect ue enten the TAffIT
openation

55 *TASIT BtS,!6,5?
56 TLOGLII{ SL,C

and obtain the nesulti
Disp.5.ä?
54*
55 *TABFIT 8tfi,56,S?
56 *LoELIl't SL,C
57 *6f3= #,17 OFs fll P=0.056 FITTET): SL,C (EtS)
58 *TAELE SUGF,59,66,F
59 * CIIL PI}P TYP TRI t{AR LAT FLA ALB
60 *sEx L0c *rrr*
61 *l{ high P1.45 51,49 7.7t 0.00 0.00 0.00 0.61
5e * lcn 74.96 1?8.98 45.9e 0,00 0.00 0.00 e.t4
63 r snass e5.43 50,?1 9,13 0.00 0.00 0.00 0.?3
54 *F high e8.69 68.48 10.30 7.?? 3.0.r 0.47 0,8e
65 * lou 59.53 14e.$ e1-38 14.99 6.eB 0.9? 1.?0
66 * erass 34.95 93.45 U.55 8.80 3.69 0.57 1.00

0bserve that the {iti,ed frequenciås are nofl displayed rith 2 deci-
mals, since one elenent in table BtS tras entered in the {orn 0.00.

Uhen estinating several alternative lodels on the sane data it is
use{ul to place the reeults on consecutive lines for conparison as
we alredy have ddne in the introductory exanple (see display ?.841.
Then alEo the conditional GtP statiEtics can be conputed by neanE
of an L- operation.
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?, Correlations and linear recleåsion analvsis

The SURUI ?6 includes several mdules {or regression analvsis. Thene

is Ro urgent need to per{orn conPutations of this tvpe directly in
EDIT0R, since the results {ror vanious regressicn Prog}ans can be

easily taken into the edit {ield {or final rePoriing.
It dsht be, hsever, use{ul to have correlation and regrEssion ana-

lysis in editor node to sone extent. This rould be use{u} especiElly
*ith snall data seis in ieaching.

There{ore EDITOR provides sore oPerations {ror this area' too.
These operatione (C$RR and RE6[åN] ås5utre the data set to be in the
forl of a deta utrix and defined riih a 0åTA speci{ication. Each

datå set loaded {rol a SURtffl ?6 data {ile to lhe edit {ield has this
specification autonatically (see disptav 5.19),

The DATA speci{ication is!
0ATA (nane of data set),Ll,LP,K

nhere Ll{.ä are the lines {or the data values in a natrix {orn
and H is a line {or the nanes o{ variables (colunng).

Ihe data sEt is to be rePresented in the {orn described in 5.4.

0bserve that (typically for EDIToR) the DATA specificatisn nav be

located on any line outside the data itsel{. Thus variouE subseis of
the sare data nay be defined siuultaneoustv by dif{erent DATA speci{i-
cations. llorrally, of course, DATA is typed above the data natrix.

The data appearins in display 5.15 is nm de{ined sith a {otloling
0ATA specification:

DiEp. ?,1
I SURiö 76 E0ITOR (C)19?9 S.t{ustonFn .(100x1001 . . .,, ,

6*

; ;oo* 
o*t***ållill'?;" 

Beer Hine $pirits
I I (ke) (kg) (l) (1) tI)
10*
1l * $reden 1?,9 0.30 5g.3 ?.9 e-9
lP * 0enuark lt.B 0'41 113.9 10,4 t,?
13 * Finland 1ä.5 0.tS 54.? ?.8 ?.7
14 * lloruay 9.4 0.19 43.5 3.1 1.8
15 r France 5.e 0.10 44.5 104'3 4.5
16 * Ireland 0.4 3.ru 134.5 3.8 1,9
l? * Itåly 3.6 0.06 13.6 106.6 4.0
18 * Holland 9.e 0.58 ?5.5 9.7 2-7
19 * Portusal e.e 0.03 27'5 89.3 0.9
e0 * tuitzerland 9.1 0.e5 ru.S 44,9 A.I
et * Spain e.5 0.03 43.6 73.? ?'.7
22 * England 1.8 3.49 113.7 5.1 l-4
?3x

The C0RR operalion for conPuting neansr standard devrations and

correlations can he used as {ollnrs. To have the results {or all
variables in ORI}IKS tre enteri
0isp.-?,e
a0 x Snitzerland 9,1 0,pS 73,5 44.9 e.l
el r SPåin e.5 0.03 43.5 73.2 ?-7
22 * England 1.8 3,49 113,? 5.1 1.4
a3*
24 r xxxx xxxx xxxxx xxxxx xxx

E5 *CIIRR DRINKS,g4,P6_

nhere 34 is the line speci{ying the colulns (variables) and P6 is
ihE line for lhe results. Thus bv activating C0RR ue shall have:
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Oisp, ?.3
?4 * XXXX XXXX XXXXX XXXXX XXX

e5 *c0RR 0RINKS,e4,e6,
E6 * ilEAN STD.OEV.

E7 * Co*{ee 6.?00000 4.506319
eB r lea 0.7?6666 1.3:14'J5A

eg r Bper 65.566665 35.?0e618
30 r ldine 38.8e5000 4e.506365
3l * Sprrits e.108333 0.611196
3e*
33 *C0RR: Co{fee Tea Beer ltine Spirit
34 *Cof{ee 1.000 -0.511 -0.0ee -q.445 0.465
35 *Tea -0.511 1.000 0.?64 -0.453 -0.311
36 rBeer -0.0ee 0.764 1.000 -0,690 -0.147
3? *Uine -0.445 -0.453 -0.690 1.000 -0.100
38 *Spirits 0.465 -0.311 -0.I47 -0.100 1.000
3Sr

The REGRAT{ operation conputEs ihe paraneters and the residuals of
a linear regressisn nodel and has the general foru:

REGRAI,I {nane o{ data set},KrL
nhere inage line K speci{ies the nodel and L iE the firsi line
{or the results.
K has the {onur ' YYYY XXXX XXXX XXXX -133.€ ", $here
the Y'i indicate the colunn of the dependent variable, X's
indicate the colunns o{ independent variables (regressors) and
-1?3.$ indicates ihe place and the {ornat for the residuals
uhich nill be displayed as a new colunn in the data natrix.
To have a constant tern in the nodel a colunr E{ l's has to be
inserted ås a reEregsor in the daia set.

Fnr exånFle, if r*e like to estiurate å

beer cgnsumpticn CIn the consunption of
sha 11 Frocesd ås to l l,slls:

At {irst å colu$n 0+ i's is generåted
0i-sp:J. $

nCIdål for the dependåncg 0f
sther beverages in DRII{KS, $P

by a SET operation l

suRuil ?6 E0IT0R tc ) S,llustsnEn ( 100x 100 )

lit
E*
3*
4*
5 *sET 11,ee,6_
6*1
7 *DA TA O R II.IKS, II , äP , B

I * Csffee Tea Beer Uine Spirits Conetant
I * (ke) tks) (1) (1) tl)

10*
11 * Sueden le.9 0.30 59.3 ?'9 P.9 I
j.fl r Oenurark 11. S 0.41 113.9 10.4 1. 7 I
13 *Finland 1ä.50,15 54"7 ?.6?.7 I
14 tr ilsrway 9,4 0. 19 43.5 3. I I' B 1

15 * France 5.9 0.10 44.5 104"3 4,5 I
16 *Ireland 0.93"73 1P4.5 3.8 1.9 I
l? * Ita ly 3.6 0. 06 13.6 106.6 ä. 0 I
1å *l{slland Le0.58 ?5'5 9'?e.? I
19 * Fontugal e.e 0.03 e7'5 89.3 0"9 I'

ä0 * Switrer trand 9. i. 0.ä5 ?3.5 44.9 e.l I
Al tr $pain e.5 0.03 43.6 ?3'e e.? I
äe * [ng land 1.8 3.49 113.'7 5" I 1.4 I
t3*
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Also the label 'f,onstant' has been typed on line B.
To perforr the regression analysis nF enier the XEGRAN operation in

the forl!
0isp.7.5

7 *DATA oRIilKS,l1,Ag,B
B * Coffee Tea Been Hine $pirits Constant
9 * (ks) (ks) tl) (1) {l)
10*
11 * Sneden 1E,9 0,30 58,3 ?.9 4.9 I
fp r Oennank 11.8 0.41 113.9 t0.4 1,7 I
13 * Finland lä.5 0,f5 54,? 7.6 ?.7 I
14 * ilortray 9.4 0.19 43,5 3.1 1,8 I
15 * France 5.å 0,10 44,5 104.3 e,5 I
15 * Ireland 0.4 3.rc U4,5 3.8 1.9 I
L7 * Italy 3.6 0,06 13.6 105,6 e.0 1

18 r llolland 9.e 0.58 ?5,5 9,7 ?.7 1
19 t Portugal g.e 0.03 e?.5 8:).3 0,9 I
e0 * Sritzerland 9.1 0.e5 rc.s 44.9 ?.1 I
el * Spain 4.5 0.03 43.5 T'J.? ?,.7 I
2? r Eneland 1.8 3.49 113.7 5.1 1.4 I
?3 * XXXX XXXX YYYYY XXXXX XXX X -f3.1
?,4 *REGRAil DRIIIKS,E3,E5-

and after the execution the display is:
0isp. ?.6

Iffi 76 EDITOR tC ) t9?9 S.l{ustonen ( 100x I
7

B

I
10
11"

tä
t3
14
ttr
åJ

15
17
18
19
e0
e1
äe
e3
?,4

e5
e6
ä?
ä8
a9
3ö
31
3e
33
34

t
*
*

Coffee Tea Beer bline SpiritE Constant
(kg) ([tg] (1] (1] (l]

* $seden l^fl,9 0,30 58.3 7.9
# 0ennark 1I, B 0,41 1,13,9 10.4
* Fin land 1ä.5 0,I5 54. ? ?,6
* ltaruay 9,4 0, 19 43"5 3. I
* France 5,ä 0"10 44.5 104.3
*Ireland 0.93.?3 1t4.5 3.8
i* Iteåy 3,6 0,06 13"6 106,5
* Halland 9.ä 0"58 ?5,5 9. ?
* Portugal ä.e 0.03 e?"5 89.3
* S[{itzer ],and 9" I 0. gg 73.5 44 .9
* Spain P " 5 0. 03 43.6 ?3, A
* Ens land 1. B 3.49 11,3" 7 5, I
# XXXX XXXX YYYYY XXXXX

3,9S34e1
ä6,5ffi8rä
*0,01591?

-{ .5969.{a
e8.54 0965

9.9 I
1.? I
3.7 I
1.8 I
e,E I
1.9 t
9,0 I
?..7 t
0,9 I
ä"1 I
e.7 I
1.4 t
XXX X

-16. I
35" 4

-15.0
-19"8

5,?
4.?

-19.9
7.4

-5.0
lä,4
1?. B
*8. ä

*193. L
*REGRAI{ ORII{KS ,?3, P5_
*REGRESSION ANALYSIS: REGRESSA}ID : ,BeeT , DATA : ,DRIiIKS,

* TOTAL U*RIAilCE= #74.6?6 0F= 11
* RESIDUAT- t åRIANCE= 456.039 DF= 7 R+A=0.77?3
* UARIABLE
* Cc{fee
* Tea
* bline
* Spirit's
* Csnstånt
*

RE6R, COEFF . STO . OE VIA T ION T

{8" 56771 0.58?

3.6184 g

le, 08591
1.100
a. 1s9

0,36583 -0.043
le,0€483 *0.39A

Fror this Foint on it is siwle to continue the analysis by neans o{
various editing and nunerical operations. For exanple, the predicted
values for'Beer'can be corputed as a di{ference betleen 'Beer'and
the residuals by a C- operation.

*tlATå oRIilKS, 11, eg, g
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In this environilent it is sinple to consider the data set ordered
in dr{{erent ways. For instance, to see the order o{ countries accord*
ing the "overconsunption" of beer the data set can be sorted using
the nesidual colunn as a sort key and the result a{ter a S0RT
operation is:
Oisp. 7. ?

1 SIjRVO ?6 ED I TOR (C )19?9 S.l'lustonen t 100x 100 )
* -s0 f{'[ LL, äe , 6_5

6
7

s
I

10
1t
i.e
{,.rÅö

14

15
i.6
17

t8
19
a0
tt
??,

*
IfOATA ORIilIKS, IlNEE' B

* Coffee TBa BeEr
* (ks) (ks) tl)

11111

Constant Residuå Ihline Spirits
( 1) ( r)

*
*
*
*
*
t
*
*
*
*
*
*
*

Dennarlt
Spain
$witr er land
Hs l land
France
Irel,and
Fartugå l
Ens land
F in land
Sr* ed en

Norway
Ita ly

11, B 0.41
e,5 0,03
9, I 0.A5
g,e 0.5&
5.9 0.10
0,e 3, ?3
e.g 0.03
1, g 3.49

14.5 0,15
19.9 0.30
9.4 0,19
3.6 0. 06

113,9 10.4
43.6 ?3.ä
?3;5 44 ,I
?5.5 9* ?
44.5 104.3

1ä4.5 3. I
e?.5 99.3

113, ? 5.1
54.7 7.6
58,3 ?.9
43.5 3, I
13.6 106.6

1,7
e,?
4,1
?..7
e.5
1,9
0,9
1.4
?,.7
a-9
I,B
e,0

I
I
I
I
I
I
I
I
t
1

I
I

:6.4
17.8
Ie,4
?.4
q7
eaa

4"7
-5.0
-fi. e

-J5.0
-16,I
-19,ä
*19,I

0b ser ve a lso hnr* sifip le it
ånd in the nodel de{inition,
activation o+ REfiRAN.

is to nake alterations in the data Bet
ånd see their their effects after re-
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