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1" Intr*durtånn

SURTU ?å is an interactive ståiistical syste$ intended to cover å
uide ranse o{ activilies in conputational 4atistics. It has been de-
signed especially {nr the needs o{ stätisticians in both teaching and

research work and its ai$s arB slishtly di{ferent fron those of cnn-
ventianal ståtistical packages generally available for data analysis.
In a certain sense the scsFe of SURtfi ?6 is wider peruritting extended
possibilities for data and text nanagenent, sinulation' nratrix conpu-
tationE and graphical analyeis in interactive node (see l'lttEtsnen 19?7,
1980a, b ).

In the preseni {orn SURV0 76 haE been ilrplemented on the desk compu-

ter tJang eeOOVF which provi.des suitable means {or rapid interchange o{
infornation between the system and the user.

SURV0 ?6 is an interactive systen and no special iob describing lan-
guåge or code is needed. Using this systen is like discussing uith the
conputeri ue speak about 5URV0 ?5 conversations. The discussion is
transnitted {ron the systen to the user by a fast CRT display and fron
the user to the systen via a keyboard having alEo 3? progrannable Eo{t
keys {or control tasks, For a more precise and detailed output a line
printer, a graphic CRT and a plotter are available,

SURVU T6 coneists at the monent n{ about, 60 statistical subsystens
and prograns and the tatal volune is almost I nillisn bytes s{ progran
text. Fsrrnally the whole system is a singl.e program written in the
extended BA$IC language of tlang.

In this påper $e sha1l describe a neu subysten 9URl/0 ?6 EDITOR uhicb
is iniended for various text and data editing activities in csnnection
with statistical data analyEis.

It is quite comnon that when uriting a research report containing
nunerical tables the output {ron the conPuter cannot be used as Euch,

but the results have lo be retyped nanually. This nay happe[ even i{
the conputer output i.s uell deEisned, sinqe the needs of the user nay
change during the repsrting phaEe. In an interactive environnent å
good uay of avaiding those editonial problens is to have text Process-
ing {acilities in connection wilh the siatistical systen.

The nain purpcse n{ EOITOR is to lessen the burden af a staiistician
in data nanagement and reFort writing. ThiE editor can be used not
snly {or ståndard text processing PurPoses, but also fsr various tasks
encouniered in statistical data processing like

1) inBut snd edi*,ån* *n$*rmat'å'sd dateu

il ) gåvrn s dat"a in $tlR\|fi ?S {å les',
3 ) ed ååån s StlltåJ{} ?å Si 3es åft d r trsu lts,
4 ) sffr ti$ s ån d trsn s$nrxrån ä data,
S ) *r ååhmeåic *å* d s*aä*stica X r trmp qr tstimn s '
6) $ånåFu å,*åin"q tråsts äsd xnu Lååway tah lssn
? ) daås öT!* S ysis ri sårr g åsr hn iq {.$*s su åf,ab 1s ån ed it in g $sd p 

"
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The $hs1e editinq process is controlled uith the norrral keyboard
kpy5 and Frograuneble 'soft keys' (F-keys! uhich are used {or sinple
text ediling. For more conplicated tasks several editins oper-alionå
are available.

AII the in{ormation is represented in an edi! {ield uhich consists,
{or example, of 100 colunns and ä50 rows. The {ield is always partial-
ly visible sn the CRT which is Like a uindoil ta the field, The user
can easily scroll the text on the screen to eny diroction by pressing
certain F-keys lrith arrows indicating the direction. The editing oper-
ations arB also typed in this {ield and ihey can be treated as normal
text. Any operatioh can be acliyåled by nroving the curson to the cor-
responding line and by pressing key C0NTiNLE. hlhenever needed the con-
tent* sf the edit {ield (tables, text and oPerations} can be saved in
an edit filp.

The edit field is like a notebook fcr the user, but it is nuch core
{lexible, since text and data in thai notebook cen be sorked upon by

editing sperations and the results of lhese aperations can be directed
ts any part o{ the {ield, Since the editing operations thenselves are
typed anong the text and data the user cån place then near the object
o{ operation.

I{ the user likes he can put lhe nperatisns on ad;iacEnt lines and

carry then out, step by step as an rditing progrånr hut usually this is
urnecessåry. 0n the contrary, it is tyFical that during the ediling
process the edid field is filled by a nixture o{ text, data and oper-
ationE, and the urer Ecratcheg une:lEential ingredients $hen needed.

In the next chaFters uie try to illustrate with some practical exanp-
les hor,, to use EOITOR for typical data and texl processing activiiies.
In chapter P ne give an introductory exanple related to the analysis
o{ contingency tables, The fundaneniaLs o{ eiandard text editing are
also briefly described. ChaFter 3 introduces the tasks o{ ihe editing
keys and chapters 4,5 the editins sperations {or norna} text and data
nanagenent. In chaptens 6 and ? some statistical operations are de-
scribed.

Retease 3 of,$UR!t ?6 EDIT0{

A{ter the {irst report (i'lustonen 1380c) EDIT0R has nuil been extended
in several ways. The most inportant novelty, to be intrsduced in chaP-
ter 8, is the possibility of per{orming arithnetic corrputations in the
edit {ield. The computations nay involve synbolic notation and various
nathenatical and Etatistical functions. This aPProach also pernits
construction s{ cornpuiatian schenes which are like sinple conPuter
progråns in an erceptionalLy {ree and natural {orn'

Release E af EDITOR includes solne neg oPerations (C0llP, Ct$lLil-) and

several extensions and anendnents in old anes. llhen disPl.aying larger
data sets in the field, it is possible ta split ihe CRT into tt{o Parts
and see, for instance, the iop and the bottsm sf a long list si$ulta-
neously (p.14). Alss net'l control. characiers are available in printing.

In chapter I sone non-slåtistical special applicaiions of the edi-
torial approach ane briefly described.
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.rl"r-

L.-0-!. *årl['g $gglg [y,'. Fåail p I q.

tlhen $URUS 76 is in use E0IT0R *i11 be
sane t,lay as otiier SURUCI ?6 modu les" At
Etarts is disp layed nn t,he $c r een "

rlååkflJ
suRuil 76 H0IT0R (C ) l97tj S. t'{tJSTftN[N, UN I I/[ R$I TY NT: NN L SIN}{ I

F 1: BASII $TART

F5 : 5A UE TE},IF,CI RA RY F ILE
F6: LflAD TEi,IFORARY FILE
F g ; LOAP , INNEX , F ILT F RO}I THH DA TA

HN IT F IELD : lOO ROb'$, lOO C{}LUI.iN S

trlhen starting with a nEr job the basic stårt Fl will usuåtty be en-
ployed at {irst and then the upper le{t side corner of an enpty edit
{ield is displayed on the ?4x80 Ecreen!

Disp.?,? .
I 5URU0 ?5 EOITOR {C)19?9 S.l'lustonen (100x100)

1*_
e*
3*
4*
5*
6*
7*
8n
9*
10*ii*tt*
13*
14*
l5r
16*
l?*
l8*
19*
POT
el*
ee*
e3*
The cursm is blinking in the {iest position o{ the edit field and

Lhe user con st.rlt typins text, datn values and editing openation-..
llhen the edit field rs displayed thrllyrten cari be uperated h.ke a

nornal typeuniter and the text appears continuously on the screen.

ralled by the nång E in the
{ir st a list, sf p nEsib le F ..

OISK

(l'lAX e6A x 100 )
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Correspondingly the extra 'the' on line l0 is renoved by moving the
cursor to that line at ihe second 'the':
Digp.P,?

5 * Exanple l: Log-Linear nodels {or Contingency tables
6*
? * The fsllowing date are taken {ron a survey o{ the
0 *political attitudes of a sanple o{ British electors
9 *rirhich is repsrted in Butler and Stokes (1974).

10 rhle exanine the lhe relatinnships anong {our variables:
11 *vol,e, sex, class and age.
le*

and pressing key F9:(delete) {sur tfuteE!
Disp . ?. I
. 10 *lde exanine ihe lelationshiPs anong four variables:

For the correction and editing PurPoges EOITOR provides several
neans conlrotled by F-keyE, A thorough descriPtion of then tlill be
given in chapter 3.

Besides the use o{ these 'so{t keys' EDIT0R includes nany edi}ing
qperatiq!.s for more conplicated tasks.

For instance, i{ ue like to nake the text in the edit {ield wider so
that the present lines ?-11 should be up to 65 characters in length ue

achieve this situation by typing operation TRII'I 7'11,65 o[ sone enPty
line in the {ield ( line 13 in this case):
Disp.P,9

5 * Exanple 1l Log*Linear models {or Contingency tables
6*
1 * The {ollowing data are taken from a survey of the
I ttpolitical attitudes of a sänpIB o{ British electors
9 *which is reported in Butler and $tokes (19?4).

10 *tle exanine the relationEhips auong four variables:
11 *vote, sex, class and age.u*
13 *TRIi.t ?,11,65_
14*

and by nou keeping the cursor on line l3 and pressins kev CONTINI.E we

obtain the {o1la$ing resuli,
0isp.?.10

5 * Exauple 1: Log-Linear nodels {or Contingency tables
6I
? t( The follosing data are taken {rorn a survey of the political
B *attitudes of a sånple of British electors uhich is rePorted in
I rButler and $tokes (1974). tde examine the nelationshiFs anong {our

10 *variables: vote, sex, class and age.
11 *
1? xTRIfl ?,11,55
13

gince the neu uidenpd text requires one line less than the ariginal
one our TRIII operation locates nou or l,ine lP.

Ue nay continue this trirnning process and nake the rishi edge o{ the
text on lineE 7-10 even by inserting extra blankE behleen sone $ords,
This is accsnplished most easilv bv editing the TRII'I oPeration on line
1? in the follouing fsrur (only'?'has to be inserted)!
0isp.Lll
le rTRIile_?,11,65
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and activatins this operation again with C0l'lTINttr:
0isp.fl.lfl.

5 * Example 1! Log-Linear nodels {or Contingency tab}es
6*
7 * The {ollming data are taken fron a survey of the pali.tical
I *attitudes o{ a sanple o{ British electors which is reported in
9 lButler and Siokes (1974). lde examine the relationships among {our

10 *variabler: vote, sex, class and age.
11 r+

le iTRIile_?,11,65
13 t(

0bserve that the editing operations are typed and edited like nornal
text, but each line containing text can be activated by noving the
cursor to that Line and by pressing C0NTINIE, Then, i{ the line can be
interpreted as a valid operation, this operation will be carried oul,
but if the line contains text which daes not correspsnd to an editing
operation, nothing will happen.

Activation can take place many tines, since the oFeration text re-
mains in the field unlil it is uverwritten cr renovpd by keys
Fes:(delete line), F8:(erase) or by editins operatisns like CLEAR and
SCRATCH.

The position of the operation with resFect to the object sf the npe-
ration is inmaterial in principle. In practice, hssever, it, is typical
to place the operations on lines close to the text and data ta be
handled. 0n the other hand it is sensible to collect sone general
operations like PRINT (printout of selected lines or chapters), SAIJE
(saving the edit field) and LOAD (loading sone related fields) to the
first lines o{ the fipld.

I{ u,e not'l iike to save thg current situation
disk t,re cån type the operat,ion SAUI ELECTCIR$ on

Lr'EE:"9å$
I. *SAVT TLEITORS

the edit field sn

fir st lin e :

whnle field Hill be såved in {iLe
The SAVI $p eråt,isn d oes n of af f ec t
continuE fhe jnb fron t,hs present

srror like ån un{srtunate SIRATCH

0r c CImp lete ly d eEtr cyg $u r t ex t ,
r eEtnr ed b y t.yp in g än d ac f ivatin s

like to b r eak the "job f or å
it, lat er by ö L0AO operat inn,

in
the

?
l-

:l
4

5

6

ånd by activating this speråtinn the
[Lt[TfiRS on the uger's data disk.
the contents o{ the {ield änd r,Je cän
situatiun, but if we mäke ä Esrinu*
CIr [LtA R c]F Fråtisn w hic h psr tia I try
the situation bnfore såving t*ill be

ö LCIAD Et-E[T0Rl] operatinn,
The $åme prnr edure åpp lieE when t*s

while; t.te $äve the {ie}d ånd recålI

*
*
*
* Hxanp le J.l Log*Lineår Trrodels {or f,antingency tab les
*
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In srder to print the lines 5-10 on påper $e tipe the speration
PRII{T 5,10 on sone enpty linei
0isp,t. 14

I . -$URW ?6 .g0ll03 JL)lg?9-$.tlustsnen_*1.1_0_05!!!l-*_I *SAI/E ELECT0RS

e*
3 *PRII'IT 5,10_
4*
5 * Exarnple 1: Log*Linear nodels for Conl,ingency tables
6, rf

7 * The {ollouing data are taken {ron ra survey of the political
S *attitudes of a sample of British electors uhich is reported in
9 *Butler and Stokes (1974), tle exanine the relatioriships auong fsur

10 *variabl.es: vote, sex, class and age.
11 *
H lrTRIile ?,11,65
13r

and after activation obtain the {oliouing output on Frinter!

Exanple l: Los{inear models {or Continsency tables

The {ollowing data are taken {rom å survey of the pslitical
attitudes sf a sanple of British electors uhich is repsrted in
Butler and $tokes (19?4). lle exanine the relationshiFs anong four
variablesl vote, gex, class and age.

In that output the line nuubers and the control column filled with
asterisks do not åppeår.

So {ar this has only been an i.ntroduction to the normal text editing
{acilities of SURV0 ?6 EDITUR. Now ue try to illustrate the possibili-
ties for handling data Eets and siatistical operations.

tle cpntinue our eranple on contingency tables by entering the {our-
way tahle to be analyzed:

Disp .0. 15
1 SURV0 ?6 EDIT0R (C)19?9 S.l'luEtonen (100x100)

1 IfSAVE ELECTORS

e*
3 *PRIt'tT 5,l0
4*
5 x Example 1! Log-Linear nodpls {or Contingency tables
6*
? r The follcming data are taken {rou å survey o{ the political
I *attitudes s{ a sanple of British eleciors which is reported in
9 xFutler and $tokes (19?4). tle exanine the relationships ansng fnur

10 *variahlesi vote, sex, class and age.
11 * The variables are defined and the observed frequencies are
13 *given in the {sur*way table belou.
13 tr

14 r 0BSERIJED FRE0ffiNCIES FOR UUTE BY SEX BY CLASS BY AGE (N=105?)

15*
16*
1?*
t8 n

19 st laE{: AEe #****S
itt) *

el #uFpsr )?3
flä s 51*'rur
fl3 * 4 r'"50

40100
3? I f;6 I
e? 4 ä5 9

ldhen entering the elenents of the table ule reach for the {irst tine'
the last }ine o{ the Ecrepn, but t,te can csntinue typing nornally,

Sex t'la l"E F ema le
Unte Ccns Lnhffiilr Cnnr, Labour
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Eince the field is Ecrolling autpnatically according to our needs and
a{ter typing the last lines of the table r.le have the display:
Disp,2.16

SURUO ?6 E0IT0R ([]19?9 S"ilustsnen ( l00x 100 )

I n or d er ts rnern ip u latr t his t ab l,e

tical gperätions $s have to insert
line in the field (a nåturä} plare
li,ne 16):
[.3*rr-fl *tj

F ena le
Labour Cons Labour

CIr00
[}469
4A[,9

r"il aB I
67:!

4St
r333$
1ää94
15 1? t3
9137

151?4
6ä 5A 53
75 3e ?0
66 36 6?
34 I B I:Ir

using vårious nditins ånd statis-
a TABLE sperification on eny e$pty
is in {ront 0f the table; here on

16
17

1B

19
as
al
ilil
,Jf.i
1.* u'

[4
e5
ä6
e7
e8
g9

30
rt4
åI
Ft4
r-tL

ftFtå;.
:14

t.E
r..rJ

36
l.'|r-l I

16
1?

LB

l"$
a0
a1
ae
4r+t
l* r-l

a4

a5
e6
?7
ä$
e9
30
Fr{
;rI

3e
FlJ.t

;rjr

34

35
l.lJ-åt]
FJ'1
r..l I

*
*
tf

l+C lass Age
*
r+uppBr

*
*
*
*
r*

* Iswer
*
*
t(

*

$ex f'la le
Uate Cnns
*lt***lr

4

tr?
a'r
1?

7

s
ä1
ä?
å4

I

,8

35
t9
Frl'l
uJl*

l4

\ ?TJ
rf I u.l

1.;r- ?3

4 l ""50

fl6"40
*:fl6

)?3
5r*?3
4l-50
ä6-4 0
{a6

*
*t*srk ) ?3
* 51-73
* 4 t*50
* il6-"4 0
* 

'1fl{1

0bserve that we cån represent a multiway table in a nornal fashion.
The structure of the table is de{ined by the classifiers Age, Class,
Vote and Sex which can be traced by the aid of the string ****** on

line 19. The nunber o{ asterisks points out the nunber of the langeEt
class nane in use.

1 SUnUn 76 [n IT0R t[ ) 1979 S, ]'lustsnen ( l00x 100 ]
#TABLE FåYIT, I?,3?, F'

$ex Ha Le
tJnte f,sns t-abour

Age lf*t+t$l(tt

It

*
*f, lass
*
t(uppe!'
*
tf

fi

å*

tt

* low er
'tf

It

*
*

40
a7s
fl? 4

1?H
76

F esra ls
tnns Labour

100
969
15s
eB9

a?
I r..l

e

s

4
,l Fr
I;'

7

t?4
5e 53
3e ?0
3å 6?
'f O *Fr
J- lJ r-lr-r

\ -t?t to

5r-?3
41*50
e6*4 0
*iE6

\?{}
, lr,J

5t*73
41*50
fl6-40
.le6

*
*work ) ?3
* 51-?3
* 41-50
* a6*4 0
* ') 

*lä6

fr49
al t3 3:l
a?18a9
L4 15 17

9913

815
:r5 6ä
g9 ?5

3e 66
14 34

TABLE f'AYNt, 1?,37, F on line
F'AYNI located on lineE 1?*37,

L6 n CIuI d ef in es å mu lt iway lab le ca I led
The last parameter F in the TAtsLt defi*
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nition declares that the elenents of this tablB should be interpreted
as frequencies. (Another comnon alternative is a data tabl.e containins
values of a certain variate according to a nultiuay classification;
then we have X instead sf F. )

E0IT0R provides various neans for nrodi{icatisn of multiway tables.
He can conbine classes o{ any classi{ier, change places o{ classifiers
in the table, forn narginal tables by collapsing over sone clasEi{iers
and conpute urith these nodified tables as tlell as with the orisinal
one. A set of TAB-operations enables a great variEty o{ table repre-
sentåtions and reductions.

Here tle cån, {or instance, collapEe over the Age variable by enter-
ing a TABD operation:
Disp.E.18

I SURV0 ?6 EDIT0R (C)19?9 S.llustonen (100x100)

31 r€699137
3?*
33 *nork )73 B 15 17 4

34 x 5l-?3 å5 6e 5a 53
39 * 4t*50 e9 ?5 3e ?0

36 * e6-40 3e 66 35 57
37 * {e5 14 34 18 33
38*
39 *TABD FAYI{E,Ase,40-
40*
41 *
4e*
43*
44*
45*

This operation has been typed on line 39 and the lasi paraneter 40
indicates the first line for the result. This operatisn leads to the
disp lay:
0isp.t.19

I SljRU0 ?6 EDIT0R (C)1979 $.i'lustonen (100xJ00)

31 * -le6

3A*
33 äwsrk ) ?3

ss13v
s 1"5 1? .4

Bä 30 96 30
?$ 53 101 34

11S E$e ffis Ae?

34 * 51*'73 :S 6e 5e 53
35 * 41*50 ä9 ?5 3€ ?0

36 * ä6*40 3ä 66 36 6?
37 s 

':.f &38*
39 #TAru PAYNt,Ase,40_
4 0 * T$!fiLE t'AYl{E0 , 41 , 4S, F

1"4 34 trB :*r

41 * S*x ffiale Female
4ä * tJnte f,nns l-abnur CnnE Lab$ur
43 *f; laEs ******
44 #upFer

45 +r luwer
46 *wnrk
47*

nhere rlle hrave the required three-uay marginal table automatically
labelled uith an approFriate TABLE de{inition on line 40. The nane
of t,his nec table is gencr.rted by adding the fourth letter fnon the
TAB-operation used (here 0) at the end o{ the original nane PAYNE.

Thus subsequent operations may refer to this nar table by nane FAYI{E0.
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For the analysis o{ continsency tables SURUT} ?6 E0iTOR includes the
TABFIT oFeration, which can be used {or estiuåtion o{ log*linear
nodels, (For these uodels see e,g. Payne 19?7, BishsF,Fienberg,Holland
1975. )

If we like ts estinate a log-Iinear uodel for ihe table PAYNED

assuning that Sex, Class and Vote are independent t,re Epeci{y this
tnddpl in the follnwing t,ray:
0isp.P.l0
40 *TABLE FAYNED,41,46,F
41 * $ex l'lale Fenale
4e x Vote f,ons Labour Cons Labsur
43 *C lass ,r*****
44 *upper 8e 30 96 30
45 rlouer 79 53 101 34

46 t(work 118 tse $5 ?t7
41 r
48 I(TABFIT PAYNED-,49,50
49 *LOGLIN C,V,5
50n

Here lhe TABFIT operatian specifieE the table to be analyzed
(FAY}{ED), the line de{ining the nodpl (49), and the line for the re-
sults (50). The full independence nsdel here inFlies thst the $ne-
dinensianal narginals {or Class (C}, Vote (V) and $ex (5} nust be
fixed in the estimstion of ihe expected frequencies. ThiE speci{ica-
tisn corresponds to the comsron Xf?-test for independence and it is
typed on the line 49 in the forn LOGLIN C,V,S. Observe that the in-
itials o{ each classifier should be used in this speci{ication.

Actival,ion of line 48 leads to the results:
Djsp.?.31
40 *TABLEPAYNEO,4I.,46,F

41 lt $ex l'la le F ena le
4e * Uote Cons Labour Cons Labour
43 *ClasE *****tr
44 *upper 8e :r0 96 30
45 r+ lot,ter ?9 I)3 101 34
46 *work 118 e5e $5 e?.7
4?*
48 *TABFIT PAYNED,lg,sO
49 *LOGLIN C,V,S
50 *Gte= 165.04 DF= 7 P*0.000 FITTED: C,U,S (PAYIIED)

5l *TABLE PAYNEDF,5e,5?,F
5P lt Sex l,lal* Fenale
53 * Vste Csns Labour Cons Labsur
54 *ClaEs ******
55 *upper 58 58 61 61
56 r( lourer 65 65 69 68
57 nwnrk 184 183 193 lge
sBI

0n li.ne 50 ue have l,he goodnesE-o{-ht statistics for the nadel and
on lines 5l-57 the table of fitted frequencies. As expected this nodel
is very poor ånd ue have to continue by trying nore conplicated ones.

Here ue nake just oRe nore ef{ort and estinpte a nodel where it is
asEuned that Class is independent of Sex given Vote. This inplies {ix-
ing the tuo-dinensional marginals VS,VC,

To estinate this nodel ue edit the lines 4S and 49 to the forsr
D iEp. P. ?2

48 *TABFIT PAYI'IED,!9,51
49 *L06LIN VS, rS

indicating that the results are to åppeår {ronr line 51 onwards.
Activatisn of line 48 once ågåin produces:
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0isp.P.PE
40 *TABLE FAYNEO,41,46,F
41 * Sex l'lale Fenale
4e * Vote Cons Labour Cons Labour
43 *Class ***r*f
44 *upper 8e 30 96 30
45 *lsrer ?9 53 101 34

45 *uork 118 e5? $5 ?P7
47*
48 TTASIT PAYNED,4g,sI
49 *L0GLlt{ VS,LIC

50 *G+e- 165.04 OFr ? P=0.000 FITTED: C,V,S (PAYNED)
g1 *Gfp= p.?6 0F= 4 F'0,60p FITTED: US,UC (FAYNED)

5E *TAH.E FAYNEOF,53,58,F
53 * Sex l{ale Female
54 * Vste Cons Labour Cons Labour
55 lClaEs ****rt
56 *upper 79 3e 99 eB

5? *Icmer 80 47 100 40
5S *work lPl e56 ffie ee3
5g*

The previous results, on lines 51*5? are overuritten by the natl ones.
The {it described on line 5l is notl good.

If we want the fitted frequencies note accurate ue sinply edit at
least one elEnent in the tabie PAYNED to a {orn cnrrespsnding to the
åccuråcy desired and aciivatB TABFIT again.

Thus by editing line 58 tenporarily into ihe forn
46 *urork 118 PSA 155 ee7,00

and by repeating TAEFIT we get the results in the forn:
Disf ?.fuP{
4O XTABLEPAYNEO,4l,46,F

4l x Sex l{ale Fenale
4e * Vote Cans Labour Cons Labsur
43 *Class ******
44 *upper 8e 30 96 30
45 * lq,ler ?9 53 101 34

46 *work 118 lse $5 ee?.00
47*
48 *TABFIT PAYNEO,49,51-
49 *L0GLIi,l Us,rrt
50 *G+es 165.04 0F= 7 P=0.000 FITTEO: C,U,S (PAYI{ED)

51 *GTä= ?.?6 DF= 4 F=O.6OP FITTED: US,W (PAYNEO}

5E *TABLE PAYNEDF,53,58,F
53 * Sex ilale Fenale
54 r Vote Cons Labour Cons Labour
55 *Class l*lt*f*
56 *upper 78.?0 3e.11 99.30 A?.89
57 rlorer 79.59 45.55 100.41 40.44
58 *work €0.?1 456.33 $e.eg eee.6?
59*

Thereafter the nesiduals can be forned situply by a TAB- operationl
60 *TAB- PAY}IED,PAYI{EOF,61-

and the result ii:
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Disp.?.?5
59f
60 fTAB. PAYNED,PAYNEDF,6l-
61 I(TAELE FAYNEDF-,6P,6?,F
6e * Sex l'lale Fenale
63 rr Uole ConE Labour Cons Laboun
64 *Class ******
65 r.upper 3.30 -4.11 -3.30 A.1l
65 *lo$er -0.59 6.44 0.59 -6.44
67 rwork -e. ?1 -4.33 e.71 4.33
6S*

These 'rär' residuals could be norrralired (for instance by dividing
them by the square roots of the expected frequencies) in a {eu editing
steps, but ue stop our analyEis here.

At this stase the lines t-6? o{ the edit {ield are filled by a nix-
ture of text, data, results and editing operations, lle nray save the
present Eituation on disk by returning to the {irst line o{ the field.
This is achieved by pressing key Fä?:(previsus Page) a couple o{ tiues
and by activatint the pld SålrE ELECT0RS speration on line 1:
Disp,P.fl6

1 SURlit 76 EDIT0R (C)f9?9 S.i{ustonen t100x100)
1 *SAVE ELECTORS

e*
3 *PRINT 5,10
4*
5 * Example l! Log-Linear models {or Contingency tables
6*
? x The {ollouing data are taken {rorn a survey of the political
I *atiitudes of a Hrrple o{ British electors which is reported in
9 t+Butler and Stokes (19?4). hJe exaninp the relationships aurong {sur

10 *variables: vote, sex, class and age.
1l * The variableE are de{ined and the obEerved frequencies are
fe *given in the {sur-way table belou.
13*
14 * 0BSEAUED FRE0TENCIES F0R U0TE BY SEX BY CLASS BY AGE (N=1P5?)

15*
16 *TAEN-EPAYNE,l?,3?,F

1?*
18f
19 +rC Lags Age *****tf
e0*

$ex Fte le F ena Le

Uote CnnE l-abour f,sns Lab0ur

4CI100
P?SeS9
a? 4 e5 I

el *uppsr ) ?3

PE if 51"-73
äi: tt 41 50

To take a npu printout. of ihe essential lines, the PRINT oPeration
on line 3 should be edited to forn PRINT 5,6? and activated.

In order to nake this output clean it can be purged frsm editins
operations and technical lines uith FlS:(delete line) and FB;terase
line) and all the relevant conments nay be inserted anong lhe text.
ldhen nore lines are needed {or such inEertisns key FlS:(insert line)
is to be enployed.

In nany cases it is wsrth uhile to preserve the editing operations
during the analysis ståge. I* the editing operations are le{t in the
edit fiel.d, it is usually easy to Hsrk out the same problen with an-
other data set just by changing the data lines and by activating the
old operation lineE.

In teaching situalions it rnay be valuable bo denonst,rate t'he efSects
o{ various changes in the data set to the results by repeating the
steps o{ analysis uith data edited in various ways.
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3. lhe use n{ e4it-fggg

Shen E01T0R has been callecl frnrn $URUO ?6 and the basic start, Fl is
taken the F-keyE operate as {n11owE:

F0: List of F-startE (as in other SURV0 ?6 rnodules)
Fl: extra character 1, default iE 'ä'
Fll extra character P, de{ault is 'ö'
F3: LI'IDERLINING 0N/0FF: The next characters to be typed uill be prin*

ted {printer 3?31-tl3} under.linqd, After pressing F3 again the
next characters will be printed t,lithout underlining.

F4: (EN0) rfloves the cursor ts the right end of the CRT.
F5: (arrow doqrn) noves the cursor one line dounuards.
F6! {arrow uF) rloves the cursor one line upwards.
F7: (BEGIN) mover the cursor to the le{t of end o{ the CRT.
F8: (ERASE) enases the line to the right frorn lhe curEor.
F9: (DELETE) deletes one characLer.
Fl0: (INS{RT) inserts gpace fnr one character.
Fll: (---) ) noves the cursor 5 steps to the right
FlE: (-)) noves the cursor one step to the risht.
Fl3: ({-) soves the cureor cne step to the left.
F14: ({--*) nsves the cureor 5 steps to the left.

I{ the edge of the CRT is surpassed in these moves the visible
part sf the edit {ield t*il} be noved correspondingly.

F15! copies one line io lhe current line starting fron the current
positisn o{ the cursor. Afier pressing FlS the question
LINE tN0,) T0 BE C0FIED? ui}l {irEt be displayed.

F16i inEerts missing words typed sn ihe next line to a place pointed
aut by the cursor. 0hserve that a normal procedure {sr ninor
insertionE is to use Fe6 (II.ISERT) repeatedly.

F1?: extra character 3, de{ault is'iri'
FlBi extra character 4, de{ault is 'r.i'
F19: types characters which are rniEsing on the keyboard. After F19

the question {---HEXC0DE? t.till be displayded and the user has to
enter the hexcnde of the character. The hexcodes are listed in
aFpendix F o{ the 'ee00 VP Basic*? Language Re{erence l,lanual'"

Fe0: {END) noves the cursor to the hstton line o{ the CRT

Fel: (arro$ doun) displayE the next page on the CRT

Fä2i (arrw up) displays the previous page on the CRT

Fe3: (EEGIN) noves the cursor to the {irst line o{ the CRT

Fe4: textrå character) operates as Fl9 Hhen used for the first tfure,
Thereafter Fä4 types directly the selected chanacter, To alter
the exi.ra character exit and select EDIT0R again.

Fe5: TDELETE) deleteE the current line,
Fg6: tINSIRT) insertE a new enpiy Line a{ter the current line,
Fe?: t---)) displays ihe right side o{ the edj.t {ield,
FEB: (-)) displays the righi side o{ the edii {ield,
Feg: t{-) noves the cursor to the start o{ the current line,
F30: ({---) moves the cursor to the start sf the current line,
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F31: noves the cursor to ihe control colunn 0 indicated nornally by
an asterisk *. Exit fron the control'colunn takes place by using
the arrqr keys F11,F1P. The characters in f,he control colunn
have the {oll.o$ins tasks:
qhar. task
- In the PRINT operation the line uill be printed uith

el,ongated characters.
s The next line {eed (in printer ee3l[l-3) Ls L/'t

o{ a nornal line {eed. This feaiure can be used
{or typing exponents, indices etc.
?6 * for exanple

ll $ variables *l.t', *Jt', -.., *lt'
$0 * (next lins)

q ås s, but only a L/L? o{ a nornal line {eed.
r åE s, bul only a 1/6 of a nsrual line feed.
/ Elarts a nal page when the extended fsrn of PRINT

operation is used.
? The line uitl not be printed.
{ Ertra enpty lines. Fsr example, {10 ueans thai 10

enpty lines is to be printEd in FRINT operations,

'blank' splits the display on the CRT inta t$s parts so thai
the upFer part is from the current {irst U.ne to the
lino with a blank in the control coluurn and the louer
part is å (:opy o{ the {irst, part at {irst,
Fron now on the curgor can be noved in the low-er part
according to the comnon rules and edit {ield can be

seen through this uindon, but thB upper trrindour displays
the conients of the original lines constantly,
This pracedure is use{ul when lnng lists and tab}es are
to be nanipulated in the edit {ie1d. Then it is pro{it-
able ls keeF the labels and eventually ssne o{ the first
lines in the.upper nindou and scrol,l the liEt in the
lower one.
To restore the nornral display, renove 'blank' fron t.he
control colunn by inserting ä '*', for instance.
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4. Text editinq

In this chapter ue shall consider basic operations needed in text
and data nanageneni.

4,1 C-Learinq tj'e edit field

Clearing o{ single characters and lines takes place by the keys:
F9: delete one character,
F?Sidelete one line,
FB: erase line to the risht o{ the cursor

If the user likes to clear the field partially sr conpletely during
the nork he can employ SCRATCH, CLEAR, ERASE and DELEIE operatisns.

SCRATCH

(uithout, any paraneters) clears the edit field fron the SRIITCH
line onnards.

CLEAR Ll,LE
where Ll and Ll are line nunberE and Ll(=l-!, clears the lines
Lt*Le.

CLEAR xy
clear: a nectangular subfield indicated by the charactsr x

in the le{t upper corner and y in the risht loler corner. Tha
characters used {or {ield indication (xy) must be uniquely de-
ternined in the edit field.

For inEtance, i{ ue activate CLEAR x+ in the foll$ins situation;

?.+gt*$"' å
x SUNVil ?6 EOITOR (c ) t9?9 $. ustnnen ( 100x 100 )

:rS *
39*
40 *TABLE

4L *
4r ä'

43 *C lasE
44 #uFper

45 s lCIt*er

46 *work
4? *
48 $tLfåR *{4

49 {*

FåYNEP,41, 46, F

$ex l{a le
Uate f,nnE Labsilr
# * *s**

8e 30
?$ 53

114 ä5*

F ema le
f,nnE Labnilr

96 :r0
l"Ot :t4

å55 PPT +

nothinq happens, since * is a$biguous, but insertion o{ a $ a{ter the
asterisks on line 43
0iEp.4.?

$ilNW ?å HCIITSR ([ ] 19?9 $''ltuEtnnen 100x 100 )

3S*
:rS *
,10 *TART

41 *
4äs
43 *tl lass
44 *upper
45 * la$er
4S sulmrk

4? s

FAYHES , 4 X, 46, F
$ex Ha 3e

4g *eLEAft $+

43*

Usts Cnns
#s,**** $

ffi*

?s
å1S

F e&a le
l-abaur Inns Lab0ur

3rS 96 3S

$3 åSå 34
es* 155 Pil? +



S. Hustsnen I SURU0 ?6 HCI IT0R 3" ff. 1g8t t6

and act,rvatiun s'f CttAfr $+ tlrl l,rnr: 4S 3e;ldg, tei

Q;-ae*å,F
I St RUtl ?6 gS IT{}R {[ ] l.!]?9 S. ]lustunpn ( 10öx 100 ]

Mffiffi&|-..f

38r
39r
40 *TABLE FAY}IED,41,46,F
4l * Sex llale Fenal.e
4e * Uote Cons Labnur Cons Labour
43 *C lass **lf***
44 *uFper

45 * lmer
46 tlwork

47*
48 *CLEAR t+*
49*

A third forn of the CLEAR opBration is CLEAR Ll,Le,H which clears
the lines LI-LP for those colunns uhich are indicated by non-blank
characters on an inaseJine K. Consider the situation:
0iåL.lJ

L* -$"Ung0" - JS-åP.IJ"U $.**" J tlå919*-L.så t s ssrl- * -lå g$J,$-g"l

'10 * TAffiLI t]AYNf il o 41,,1S, F

4 t * $ex f'la le F'ema le
4P # tlote ilons LabourCnns Labour
43 x[ laEs ##**#'*

44 #upper

45 * lawer
4ö *tgorlr

47 r*

4 B #[[_[AR 4ä u 46, 47
49*
50#

txecution sf [t-t$\R 4ä,4604? givegi

P*ån*fu5
å**åUFHfr. ?S-gpåTgS" **t$,1"137å-$'Ssqlsng.r!- *tåggx-Igq.l

40 *TABLI pAYNgD,41u46,F

4 I * $rx l'la Ie F ena le
4e * Unt e tnns f,snE
43 *C laEE ***s*S
44 *uPper

45 # luwer
46 *t* nr [r
47*
4B *CL[*R 4ä,46,4?
4g*
50*

In EOITOR the col,urrns to be proceEsed åre nevar referred to by
colunn indices, but image lines are used to point out the coluuns in-
vo lved.

The ERASE operation iE to be used for erasing selected characters in
the fie1d.
ERA$E {strins}

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

For instance, to erar,e all nunbers execute ERAff f3456?890.

The OELETE operation is a generaliration o{ key F9:(delete}.
DELETE Ll,LP

deletes thp colunn indicated by the curEor {ron the lines LI-LP
sinultaneously. Thus the cunrent colunn uill be lost and the

sä 30 96 30
79 53 101 34

lrs ä5fl 155 A?7

XXXXXX XXXXX

sf, 96
?9 1*"1

11S 155
XXXXXX XXXXX
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colunns to the right fron the cursor are noved one step to the

, le{t.

4lE. ilovinq partF.of the,.edit,JiFld

For various insertions in the edit {ield $e can use follaning oper-
atisns.

INSERT LI,LE
inserts one enpty column to the current position of the cursor
for the li^nes LI-LP sinultaneously. Thus thc colunns to the
right o{ the curson are nsved one step to the right.

Thus INSERT is a generalization o{ key Fl0!(insert,). For exanple, by
activating INSERT 41,46 sn line 48 five tines
Oisp.4.6
40 ITTABLE FAYNEO,41,4S,F
41 r Sex llale Fenale
4e * Vote Cons Labour Cons Labour
43 *Class **rr**
44 *upper Be :{0 96 30
45 * lser 79 53 101 34

46 *work 118 PSe 15S åel
47*
48 *INSERT 41,46
49r

t'te shall have:
O.isp. 4 . 7

40 *TAH.E FAYNEO,41,46,F
41 * Sex l{ale Fenale
4P. x Vote Cons Labcur ConE Labour
43 *C Lass *{ntf**
44 *upper 8e 30 96 30
45 *Isrer 79 53 101 34

46 r$srk 118 e5e $5 ??7
47*
48 *INSERT 41,46
49*

coPY L1,Le,L
noves lines LI-LP to a neu place starting {ron line L. The pre-
viEus contents e{ lines L,L+1,.,.,1+LP-Ll+1 t{ill be destroyed,

Observe that {or noving single lines it is siuplest to use key F15.

The l{0tE operaiion is a generaliration o{ C0FY penmitting vanious
rectangular sub{ields to be cspied in the edit field. l{01tr has t$,o
forns.
I'l0uE xyz

noves a sub{ield indicated by character x in the left upper cor-
ner and character y in the right kmer corner to a Flare indica-
ted by character r so i.hat x will be in the position o{ z. The
indicai,ors x,y,r nuct bn unanbiguous; ntherwise the thp tl0l[ xyr
operation ts not canri.t'd nut.

l.l0vE 1.1,1fl,K,1
noves ä sub{ield from the lines LI-LP to lines starting {rom L.
The colunns uhich are to noved and to which colunns åre sFeci-
{ied by an inage line K consisting o{ at least two X's and one
Y, The colunns to be moved are deternined by the first and last
X and the {irst colunn of the subfield in the neu place by the
{irst Y.
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In t,he ngxt
såme task I

SlgR' $.n Q

40 *TAFLE

41 *
4E rf

end the
Q-:"*.r* f*å
41 s

4il*

43 *f, lasE *ts**lt*
44 *upppr
45 * Iour pr
4$l {+u nr }<

47 rf x

48 *l'l0ut .l) f
49 *l'l0vE 41,46,4?,41

Fema le t
Labour Csns Labnur

30 96 30
53 tOt 34

ilSil ) 155 ??7
XY

examp le bnth I'lfiUE speretisns nn lines 49,49 wi l l dn the

FAYIqEN , 4 1, 46, F
Sex

Vnt,e

$ex

Vn'[e
****x*

*il{a le
ConE

mrJ
TJå,-

'79

TJ [J

resu lt ig

4:r *[ ].asg

44 *uFper

45 * lor*ler
46 lrur nr k
47*
,1S *H0Ut *l) f
49 *|101fi 41,46,4?"41

Note thst after using fl0UE {)t it is easy to cancel the auxiliary
characters.ilt from the edit {ield by an ERASE {}f operation.

4.3. Savins, loading g.lrd conbininq edit.fields

The user cån Eavp edit fields on data diskE and load then back for
subsequent operations. Also parts o{ various edit fites can be joined
tagether in the present edit {ield. 0bserve, hot,tever, that in order to
build up more conprehensive docunents it is nst necegsåry to reorgan-
ize the natprial in a right order before printout. The extended {orn
of the PRINT operation enables the sutput to consist of any nuuber s{
chapters Iscated in various files in any order (see 4.4),

The present csntents of the edit {ietd is Eaved tenporarily on the
progran disk by pnessing F0 and thereafi,er F5, This teurporary file
is loaded into the edit tield pregsing F0 and therea{ter F6.

Ouring a Isng job it is reconmended to ernploy this tenporary saving
pnocedure especially be{ore activating operations uhich nay harnfully
spoil the results achieved.

Saving on the user's data disk takes place by a SAIJE operation.
sAut xYz

saves the the field in file XYZ. I{ the file is not in the cata-
l,og a nes {ile XYZ uill automatically be created and space tlill
be reserved according to lhe di$ensions of the edit field. If
the file XYZ is already in the catal,og this file is used for
saving.

LOAD XYZ

Ioads the edit {ile XYZ in the edit {ield and the previous con-
tents af the {ield will be deEtroyed. The {ield uill also be
autonatically redinensioned according to the {ile ts be lsaded.

During the job the user can alter the dinensians o{ the edit {ield
with a REOII'i operation. For instånce, after execution o{ REDII{ 1P4,80
the number of lineE is 1?4 and the nunber of colunns 80. The REDIl.l

opetation does not alter ihe contents of the edit field, unless lhe
new rlinensions are too Emall. Then the excessive lines and colunns
will disappear.

*ifda }e F ema le *it{a le
f,nns Labfrur f,nns LabCIur Cans. Labsur

se 3s s6 3s 8ä 30
?S 5:r 101 34 ?9 Sg

11S eff) l"55 An? i"L$ ä5a)
XXY
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The J0IN operation can be used for connectinE chapters and subfieldE
fron edit {iles lo the present fieid. J0IN has tlro forns.
J0ll,l Ll,Le,N,L

noves the line.s LI-LI fron edit fiie N to the Fresent edit field
ss that the the first line will be on line L in the present, edit
field. The previous contents o{ lines L,L+1,...,L*Le-L1+1 r,,i1l
be destroyed.

J0Ill ll,cl,cä,...,1
noves ihe sub{ields (chapters) Cl,Ce,,.. {ron edit file N to the
present edit {ield sa that the {irst, Iine o{ the {irst subfield
will be L. The chapters Cl,Ce,... lrave to be de{ined in {ile N

by a OEF de{inition.
DEF {nanre o{ sub{ield),Ll,Le

de{ines a subfield conEisting o{ lines Ll-L? in the present edit
field. A{ter saving the edit field in an edit file t,his subfield
ran be referred to in J0IN and PRINT operations,

To keep record of various edit files on disk the user can create an

II{OEX {ile which is like any oiher edit file' but INOEX can also be

loaded Ei.nply by F8-stårt a{ter EOITOR has been called or F0 has been
pressed. In the INDEX file the user may have a list o{ variouE {iles
on disk e.g. in the follcruing form:
Disp. 4 . 10

I SURtJfl ?6 EOITOR tC)1979 S.l'lustonen (40x60)

I S$AUT INSHX

a*
3 * I nd ex f nr d ist{ "1S9/SH

4n
5 sLSån 0ATAI
{} *LBAN NATAä

7 if LilåS NA TA3

I x data sst$, *.
9 *LfiAS LITTIRI

10 *LilAS LSTTER,T

let ter s, , .

gxåElp 1e5" * "

Thus any edit file nay be loaded hy moving the curson to the corre-
spondins L0AD line and by keyins C0NTINUE.

1r4. Printout of ihe edit field and,edit files

The PRINT operation has ihree alternative forns.
FRII'IT Ll,LE

prints the lines Ll-Ll sn paper wilhout line nunbers and ths
control colunn ås seen in Di!ipo1r.1tl. The control colunn cen be
used {or elongating the text on certain lines (- in control
colunn) or for creating non-standard line {eeds for indices etc.
(see F3l in chapter 3).

PRINT Ll"Le, {separator clraracter)
$orks as PRIt'lT abnve, but stårts a nefi line whenever the selec-
ted separator rharacter iE encountered.

111

ll*
le *LfiAD [Xl
l.:t *Ltlfi$ [;tä
14*
15*
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PRINT A,1,RA,{lst,
{{i le 1} o

{{ile ä},

påS€) , ti leSL edSE) n 
*ipn$s åen$th) , .lex tra lines)

*ir hap ier å)
-lc h*p t"er ä )

F-NO

prints a docunent consisti.ng of srverill chaptc'rg i.n Elvrrral odit
files ,,i,n that the text will ilrilLnnltic"rlly he di.vrded rnin p;lge,;

and the pageE will be started by one or several header line.t
trith aPpropriate page numbers.

llhen the general FRINT operation i: activated, the chapters to be
printed need nst to be in the current edit {ipld.

The header lines {or tl-re på9es are tn be descnibed on edit lines Rl-
RP and the line Rl $uet contain the image s{ the psge number in the
forn äSil.

The pages will be nunbered starling {rsn lhs' value {lst page}. In
front o{ each line, the nurrber sf cslunns pointed aui by the paraneter
{le{t edge) wiLl be le{i, enpty. The parameter {page lensth} speci{ies
the nåximun nunber of lines in one page (including the header lines).
The paraneter {extra lines) sFeci{ies the number o{ ampty lines to be
left, between the pager,.

The chapters to he printed nur"t be de{ined by 0EF's in lhei.r oun
edii, {ileE.

The page division can also be controlled hy insert,ing / La i,he con*
trol column of those lines rhich are starting a neu påge. Each page

will be filled up to the last line, unlegs oiherwise stated by a / in
the control column.

The printsut can be checked in advance by u*ing this PRINT operation
with a - sign in the place of {teft edge). The ihe text will be dis-
played on the CRT and the output will be stopped when ihe page should
be changed. After a stsp af thiE kind the user can rnove the cursor in
the control colunn by lhe keys F6 {upwards) and F5 (downwards) and set
å netl påge change by pressin$ / or renove such a change by pressing *.
I{ the user is satis{ied with ihe present sussestisn, ftETURNTEXEC} is
Fressed and the next, psEsible paint of page change uill be displayed.

This checking cån be repeated indefinitely, and the true output urill
take place by changing -ile{t, edge) to i.ts {inal valse and by activa*
ting FRINT once again.

For eranple the original coFy sf this paper has been printed Eith a
single FRINT operation o{ the {orm:
Disp. 4. 11
14 * S. ffi u Et,*n *n l $LlRVfi ?6 HS i Til R 1*" ff, åSSfi sfl
15 *---*-**--*
l5*
r7 *FRINT 14,16,1.,10,66,6
18 ItED I O, A

19 *tDI1,A
fl() *EDIE,A

el *E0I3,A
EE *ED14,A

e3 *EnI5,A
?.4 IIED 16, A
E5 XEND

4.5. l{akinq up end adjuEting the lext lineE

Three TRII{ aperatians are available {or chsnging and adjusting the
Iinp length of the text in the edit field,

TRII'l t.l,Li,c
makes up t,he lines Ll-L? using the li.np width C uithsut split-
tins wordl, nunbFrs and olher conl,iguour, charactpr strings.
I{ ner,r lines are needed they uill auton.ltj.cally be inserted .rnd,
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unnecessåry lines tlill be del.eted.
After TRII{ only one space uill be left bet$een the ,words, and' the right edge nill not necessarily be even, To nake it $traight
use TRII{ä innediately after TRll,t.
The lines a{ter an enrpty line and the lines sl,Erilns uith at
least one sFace will Etay as nzu lines.

TRIt'tP Lt,L?,C
nakes the risht edge of the lines Ll-L? straisht in the cnlunn
position I by inserting spaces evenly betueen the 'words, srith-
out splitting or connecting the lines. I{ the line is short {nr
nsre than I characters nothing will be changed on that line.

TRIltS Ll,Le,C
operates as TRIl,l, but splits the wsrds rhen needed according
io the rules o{ Finnish. TRIil3 operates rather såtisfactorily
alss in other l,anguages. IncErrect splittings are easy to
nodi{y afteruards by using standard editing keys.

An exanple uf TRIH operationr, is already presented in chapter 2
(Displays e,9-fi).

4o6. $eafc.hinq fql. slLinqs and ASplacinq..-tlteq!

FIND (strins)
finds the first occurence o{ .istning) in the edit {ield.
The cursor will then point at the {irst character o{ (strins).
By pressing C0NTIN$ ilrnediately again the next occurence
sill be found etc.

FIND L1,LE,K
uorks as FIND above but Ecans only lines Ll-Le, The Etrins
to be {ound is the conlents o{ inage line K.

REPLACE Ll,Le,Kl,Ke
searches for the strins dEscribed on line l(l fronr 1ines Ll-Lt.
If C0I{TINI-E is pressed thereafter the string Kl uill be

teFlaced by the string on line K? and the next occurence of
Kl sil1 be searched for. If CLEAR is pressed Kl is not re-
placed, but the next Kl sill be searched {or.
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5. Edi!.inq operations {or da!å nåtrices

The SURV0 ?5 EDIT0R can be used in mrny t{åys {or data input and nan-
agenent. Edited data sets nray be saved in SURUII ?6 data files. 0n the
sther side, SUR\[} ?6 data files and various special {iles, like cor-
relation {iles and ilATRI files can be loaded in the edit {ield End

n0dified there for subsequent operations in $URt{} ?6 or {or {inal
printout with text and connenis.

For illustratisn, tle consider the {ollsr{ing snåIl date set o{ 13 ob-
servationsi

Year ly consumption of certain beverages per inl"rabitant
in some Hur$peån rountries in 1.9?e-1976
(Sourre; Statistical Abstract o+ $t,reden f9?9)

Co{fee Tea Beer Uine Spirits
(kgl (kq) (1) (l) (l)

' $reden fe.9 0.30 58.3 7.9 e.9' Dennåtk tl.8 0.41 113.9 10,4 1.?
Finland re,s 0.15 54.? 7,6 ?..7
Norsay 9.4 0.19 43.5 3.1 1.8
France 5.e 0.10 44.5 104.3 e.5
Ireland 0.e 3.?3 ffi4.5 3.8 1.9
Italy 3.6 0.06 13.6 106.5 e.0
Hol.land 9.e 0.58 ?5.5 , 9. ? e. ?
Portusal e.e 0.0'.J e7.E 89.3 0.9
tuitrerland 9.1 0.e5 ru.s 44,9 e.l
$pain e.5 0.09 43,6 73.? e.7
England 1.8 3.49 113.? 5.1 1.4

This datå set ran be typed in the edit field as it is, but i{ the
user.likes to save tine and effort it is not necegsåry to do it exact-
ly in straight solunns, since this can easily be achieved afterrards.

Thus after the input of data rl,e nay have the {ollowing displayl
0isp.5. I

f $URU0 ?6 EOITOR (C)19?9 S.1'lustonen (100x100)
Btf
9*
r0*

Cu{{ee Taa $eer ldine Spinits
(ks) ($rg) (1) {1} t1}

11 *fuedsn le " 9 S" 3 58.3 ?,9 e 
" 
9

i.ä *Oen$årk 11.8 0"41 113"3 LS,4 1.7
13 *Fin land 1e.5 0, 1$ 54, ? 7..6 3"7
14 *f,lorsay 9,4 0" LS 43,5 3. I L. B
15 *France 5,ä0.1044.5LCI4.3e"5
1"6 *Ire1and 0.e3,?3LP4.53.gl,g
1? * Ita try :i,6 0. 06 13" 6 106" 6 fl
18 *Holland 9"4 0.58 ?5.5 $" ? ?."7
19 ltFortugal f,e 0.S3 ä?.5 89.3 0.9
A0 *Strit,zer land 9 l CI" ä5 ?3,5 44 .9 e, I
el *Spain e.5 ö,03 43,6 ?3,P ä,?
Ae *England L,'S 3.49 J"13.? 5.1 1,4
fl3*
ä4*
ä5*
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5.1. Foruattinq

In''order to obtain a neat tabular {orn fsr this datå matrix He use å
F0Rll operatisn:
Digp.5..L
e0 *Sqitrerland 9.1 0.e5 ru,s 44.9 e.1
el *$pain e.5 0.03 43.6 ft.8 e.7
ee *Ensland 1.8 3.49 113.7 5.1 1.4
e3*
e4 * xxxxxxxxxxx H.l l.le 1?3.1 te3.1 1.1
e5 *F0Ril ll,ee,e4_

F0Rl{ operates on lines 11-3? and the netl {ornat o{ these lines is
specified on inage line P4. The nuneric fields are defined by nunbers
in the desired fsrnat and the alpha {ields by letters. In nany cases
one of the operand rqrs edited ts the final {orrr can be usEd å5 an

inrage line. Nou activation of line 25 leads to the result:

0isp.5.3
$rJRUil ?å I$ITSR tC )19?9 $.t'[ustsnen (100x100]

g

I
t0
L1
J"e
,G Fr
-tdl

t4
15

16

1?

ts
19

fl0
RT
ga
6r*r
Lr..r

p4

e5

* firfSe* Tea Beer HinE $Pirit's
* tks) ttrs) (1) (1) (1)
*
# Sseden 1ä,S *,30
* 0ensrark 1J., fr 0,4l
* Finland 3"e,5 S.l5
x Nur*say $" 4 0. å9
# France 5"ä S,i"0
# IrpX.and S.A 3,?3
* Italy 3"S 0,06
s Hslland 9.P 0.SB
& F srtugal fl.fl 0" 03
s $uai.trerland $"1 0.P5
* $pain *-5 0. 03
# Hng land l. S 3.49
ä

# XXXXXXXXXXX IT " I 1" lE
sFtlRl{ å1, ge , ä4_

58"3 ?"9 r"9
l1:1" I 10.4 l. ?

54.? ?.6 A"?
43"5 3,J" l.B
44"5 1011"3 P"S

1e4 ,5 3. 8 1,9
13" 6 L06,6 fl. S

?5,5 $.? ä"7
e?.5 ss.3 0.9
?:t.5 44.9 e. I
43. S ?3.4 r.. ?

113. 7 5. i. l" 4

1e3* J, 1e3. I 1" I

ä.*t,-*tgr!*ng

Fnrnratt,ed data maårireg cån bs ssrted
den u*ins åny rs lu$n ås å smt, [tey"

soRT LloLe,H

in nu$Bric 0r ålphanumeric 0r-

Eorts the lines Ll-Lå in ihe order deternined by inage line K.
I{ K has the {arn " IfiXXXX ", the lines will be

sorted in alphanuneric order using the XXXXXX colunn as a sort
key.
I{ K lras the {orm ' 111111 ", the lines $ill be

sorted in escending nuneric order using 1111ll colunn as a sort
kev.

-$lRT L1,Le,K
sorts the linee LI*LP in descending order in case o{ nuneric
sorting.
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For exarrple, to gort the countries in alphanuneric order ule type the
SIRT operation:
Disp.5.4

I * Coffee Tea Beer lline Spirits
9 * (ks) (ks) (l) (l) (1)

10*
11 * tueden U.9 0.30 58.3 ?.9 e.9
1å * Dennark 11.8 0,41 113.9 1.0.4 1.7
t3 x Fi.nland 1P.5 0.15 54.7 ?.6 e.?
14 r+ Noruray 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.e 3.rc U4,5 3.9 1.9
Ll * Italy 3.6 0.06 $.6 106.6 e.0
18 * Holland 9.e 0,58 ?5.5 9.1 e.7
19 * Portusal t.e 0.03 e7.5 S9.3 0.9
e0 * Suitzerland 9.1 0.e5 ?3.5 44.9 e.1
el r Spain e.5 0.03 43.6' ffi.e e.?
ee * Ensland 1.8 3.49 113.? 5.1 1.4
e3*
?4 * XXXXXXXXXXX

?5 *51tRT 11,ee,e4_

and after the execution the display is:
Disp.5,5

B * Coffee Tea Beer lfine Spirits
9 r (ks) (kg) (l) (t) (t)

10*
11 * Oennark 11.8 0.41 113,9 10.4 1.?
12 * Ensland 1.8 3.49 113.? 5.1 1.4
13 * Finland 1l.5 0.15 54.7 7.6 ?.7
14 * France 5.e 0.10 44,5 104.3 e.5
15 * Holland 9.e 0.58 ?5.5 9.7 2.?
16 * Ireland 0.e 3.ru $4.5 3.8 1.9
1? * Itåly 3,6 0.06 13.6 106.6 e,0
18 * l.lor$åy 9,4 0.19 43.5 3.1 1.8
19 * Portusal e.e 0.03 e?.5 ffi.3 0.9
e0 * Spain a.5 0.03 43.6 n.e 2.7
El * Sleden H.9 0.30 58.3 ?.9 e.9
ee * Switzerland 9.1 0.eS ru.s 44.9 2.1
e3*
24 * XXXXXXXXXXX

å5 *s-URT ll,ee,e4

Simj.lar ly, to nbfain the
the lines ä4,4S tn form

ä4*
e5 * *stlRT 1l, ge , t4_

änd by activating the line

srder åccording ts

11111

Ag ågåin $e obtain

wing consunptian $e Bdit

the resu It.:
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0isp.5o.:[
B * Cs{{ee Tea Beer lline Spirits
I * {ks) (ks) ( 1} (1) (t)

10*
11 tt Italy 3.6 0.06 13.6 106.6 e.0
U * France 5.e 0.f0 44.5 104.9 e.s
13 tt Fortusal e.e 0.03 e7.S B9.g 0.9
14 x Spain e.5 0.03 43.6 ru.e e.?
15 * Snitrerland 9.1 0.e5 ru.S 44.9 e.l
16 * Oennark ll.B 0.41 113.9 10.4 t.?
1? * Holland 9.e 0.58 75.5 9,? a.7'1g' * Sceden lfl .9 0.30 58.3 ?.9 e.9
19 * Finland $.5 0.15 .54,? 7.6 e.?
e0 * Ensland 1.8 3.49 1f3.7 5.1 1.4
21 * Ireland 0.e 3.?3 1p4.5 3.S f.9
ee * Noruay 9.4 0.19 43.5 3.1 1.8
23*
e4 * 11111
e5 *-s{]RT 11,ee,e4_

The colunns of tables can also be rearranged ,using the pERl{ oper-
atisn.

FERI{ L1,LE,L
perilutes the fields (colunns) sn lines Ll-Lp arcording to the
{ields on the lines L,L+l,Lre,..,
The nunbers of fields on l,ine L+i and Ll+i nust be the sane and
the fields on line Ll+i ilill be pernuted in a nen order corre-
sponding to the atphabetic order of the {ietds on line L+i.
I{ snne o{ the lines L,L+l,... is enpty the renaining lines will
be pernuted according to the last non*enpty line. For exanple,
when changing the order of colunng in a table the line L should
point oui the ner.r order and the line L+l should be enpty.

An exanFle nf PERil will be found in 0isplav 6.18.

5.3. Nunenical operations

0ata nåtrices and sther numeric tables can be transforned and edited
using several. nuneric operations. At first the auxiliary operations
SET and C{lLt'tT are introduced.

To create constant colunns (nuneric or alpha) the sET aperation is
to be enployed.
sET Ll,Le,K

insertE the nsn-hlank characters of inage line K to correEpond-
ing coLunns sn lines Ll-Le.

For creating llne nunbers or other index colunns *ith a constant in-
cnement or cvclic behaviour the c0uNT operation is available. It has
three fonns:
c0tslT Ll,Le,K,c

inserts nu$bers C,C+1,C+I,... nn lineE Ll-Lp in the {ormat indi-
cated by an inage line K o{ the {orn " -1?g.l ".

cotf{T Ll,Le,K,C,D
usrks sinilarly, but inserts the nunbers C,C+D,C+eO,...

C0tf'lT LI,Le,X,C,D,E
nith E)0 inserts nunbers
C, C+0, C +PD, . . ., C+ (E -1 )0, C, C+0, C +30,, . ., C+ tE-l )0, f, , C+0, C+pD, . . .
sn linEs Ll-Ll in the {ormat indicated by irrage line K thus
generating a cyclical count.
i{ E{0, the nuubers inserted rlill he
C,C, . . .,C, C+0,C+0, ., ., C+0, C+e0,C+eD, . . . : C+e0, . . . .
uhere each of values C,C+O,C+PO is repeated -E tines,



S. l'l u ston Hn : SURUCI ?6 ED I T0 R 3, e . 1$81. e6

l:'nr inEtdnce, ännotatlnnsi fnr

ye.är:n0n tlr
1980: I
t9s0: P

::::: 
3

1980;11
1980: i.fl
f981: I
1981: [ \

etc "

fi mon t,h Iy t ims $6rr i es in t hp f nrm

are easily Eenerated by C0tS'lT and SET operations. Assune that the edit
{ield is enpty. lle start by entering the years uith C0tflT.

0isp,5.7
1, . SURtJtl. ?6 EDITQS JC)19?9*9.l'lustonån (r00x100)

ltr
e*
3*
4 *C0tf{T ?,e3,5,1990,1,-12_
5*1eg4
6tr
? * 1980
I * lg80
I * 1980

10 * 1980
11 * 1980
ffi * 1980
13 * 1980
14 r( 1980
15 * 1980
15 * 1980
17 * 1980
18 * 1980
19 * 1901
e0 * 1981
el I 1981
ee * 1981
e3 * 1981

Thereafter

*c0tJNT ?,e305,1,1,le
*H'

creåtes the nonth indiceE!

4

5
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P*:e"5*g
I

5*
6*
7*s*
9+r
r0s
11 *
ffi*
l:t ++

14$
15 {t

t6*
17*
1S

19*
flo*
El #

ee*
e3*

1*
e*
3#
4 *[01$tT

$URUN ?6 EDITOR ) 19?9 5.l{uston ( 100x 100 )

?, e3r 5, 1, 1, 1A_

ffi

1980
19S0

19S0

r980
19$0
1980
19S0
1980

1980
l9B0
r9s0
r9s0
19S1
19$1

1981

198r
1981

t
ä
rJ
ul

4

5
6
7

s

I
r0
1t"

ffi
I
fl
Fg
.l

4

5

tlre misEin gFinally, to place
SET operatinn;

between yeår frnd month t,le Fer{arm å

årsET ?, ä3,5

The operations C+,C-,C* and C/ are to be used for uraking nefl colunns
by addition, subtnaci.ion, nultiplication and division, respectively.

C+ L1,LE,K
where itrage line K=u XXXX XXXX XXXX -le:{.le I
conputes the sun of XXXX-colunns to the colunn indicated
by -1?3.1P for each o{ the lines LI-LP.

C* L1,LE,H
works as C+, hut the product o{ XXXX-colunns is conputed.

C- LI,LE,K
$here K=" XXXX YYYY -fe3.1P s

subtracts the YYYY-colunn fron the XXXX-colunn.
C/ L1,LE,K

divides the XXXX-colunn by the YYYY-colunn,

4

5'b
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For eranple, let us create a col.uhn for the total alcnhol consunpt-
ion in the {ollouing display:
Disp.5.9

Å. - $uFW*i$j$ LT0$* -- *1ilÅäIs*-$.[us-tgl-srl- - -JåQ-* l.Qil- -1r
3*
3*
4 * A lc nho lic tr everas $* r on suned in F in lan d f96g*19?E
5 * t litrEE per inhabitantu åS# Y" alcshpl)
6x
7 li stron g w in ps l,sn g b eer
$ * liqunrs dn inks
g tt 1969 J'SS S"4t] S"{}4 e.11

10 {r ts?CI j""?5 0.5;i 0"04 J""sg
1.1 * Lg?J. e, *? 0,5& 0, 04 ä. 05
ffi * i.3?ä ä, l"$ s.5? 0" ss fl " äs
tr3 * 1S?3 ä " 46 *. &g #. åS fl,:g
L4 rf 19?4 å, g0 {}" ss #, åg ä.48
15 * 1"9?5 r. *i. #. ?? CI. flS E " 4l
16 s i.?7å ä, 95 #. ?ä 0, äs ä.44
L? * xg?? ä"s$ 0.69 *..efl r"4g
1S * i"978 fl"fin S"?il 0"AS e,4g

By u sin g t hE f, +" sp erat isr*
A *C+ 9.'18,3*
3 * XXXX XXHX XXXX XXXX 1.I.ä

rd F nh tain ;

["åsr*å"å0
I SUR{I* ?$ En I Ttr ffi til } 1$?9 S" l"tu ston en t l00x f 00 )

.lwnra r-_d,.f.@r@s@4:@a@M-r*

1r
3 *C+ I,18,3_
3 * XXXX XXXX XXXX XXXX l.U
4 * Al.coholic beverages consuned in Finland 1969-19?8
5 t( tlitres per inhabitånt, 100 X alcohol)
5*
7 r strong uines lsng beer
I * liquors drinks
I * 1969 1.58 0.48 0.04 e.11 4.e1

10 * 1970 1.75 0.53 0.04 1.98 4.30
11 r tg?t a.0? 0.56 0.04 e.05 4.7?.

H r lg?e e.19 0.5? 0.06 e,e8 5.10
13 * 1973 e.46 0.69 0.10 e.35 5.60
14 * 19?4 e.90 0.89 0.18 ?.48 5.45
15 * t9?5 e.81 0.77 0.e0 e.41 6.19
16 * 19?6 P.95 0.?e 0.80 t.44 6.31
17 r 19?7 e.S 0.68 0.ee e.49 6,38
18 r( 19?B e.8e 0.?A 0.e0 e.48 6.ee

The user can also de{ine nore conplicated cslunn transfor$ations by
neans o{ a FI"NC operation, uhich has three forns.
Ftslc L1,La,K

where inage line K has a {orn ' X){XX XXXX XXXX -U3,12 " conpu-
tes a nunerical function o{ XXXX*cslunns ås å neg colunn indica-
ted by -1?3.1P on the inage line {or the lines Ll-l-P. The {unc-
tion nust be defined on progra$ lines 100-119 as a subroutine in
the forn
100 Y-{unction (X (1),X (? ), . . .,X tl'l ) ) : RETURN

where l'l is the nunber of XXXX*columns.
I{ l1=l ({unction of single variable), the subrouline nay have
the sinple {orn 100 Y={unction(X):RgTURil
I{ the EOITOR progrån is protected tfERR 405), the seneral
forn of FUNC descnibed bnlow must be emFloyed.
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Ft[,lC N,L1,Le,K
tlhene K''" XXXX XXXX XXXX *1e3.1P "

'' uorks as FUNC åhove, but employE "r function subroutine N which
is saved nn the data disk under nane N in the {arm:

99 80T0 l4r5
100 Y={unction(X{1),Xte},...,X(tl) ) :RETURN

FUNC ll,L1,Le,K,C(1),C(fl ),,,..
works as Fth{C N,Ll,LP,K above, bul uses constantg C(1},f,(e},...
as auxilisry parameterE. Not,l the subroutine nrusf, be saved on the
data disk under nane N and in the {ern

99 G0T0 14$
100 Y=function (X t i.),X (l ),,, .,X (l'l ) ;C (1),C (P ), . . . ) :RETURN

For exanple, the {ollowing subroutine conputes the sun of squares of
any colunns in a table (e.g. the conmunalities o{ a {actor natrix):

99 G0T0 1415:REl{ uc0l'lllu

100 Y'0iF0R I'1 T0 C(1):Y*Y+X(Ilte:N[XT I:RETURN

I{ this subroutine is Eaved on user'F data disk under nane o00}'ll'lu'

it can be called in EOIT0R hy the FIS{C operation o{ the {ornr
Ftf{C CCIl'l}l,Ll,Le,K,il where K is the inage line speci{ying l'l colunnE
{i.lled with X's.

The fol.lowing displays shou hou our FUNC Ctll'|il operateE for conputat-
ion of connunalities. Activation of FUNC CCIl'li'l

Dise.5.11
I SURUO ?6 EDIT0R {C)19?9 S,}lustonen (100x100}

e0 sFactmr rnafråx Bn 4ffi åth]"såss årt äSmcsflhlsn å

t0 #F t$åc cffffi|{, ää u 34 u ffå,4*
EJ" * XXXXXXH XXXXXXX XXXXXXX XXXHXXX J".IE34

äp äFffi INT$ 0.:Så4 0" fiSå* S" 44SS *,' å53ä

A*:! #åfi'Sffi **, S56l S" ?451t *S" fr??[f *S" ffå39

e4 ssn.. 3[ffiF s, *?s? 0.5$58 0* 4å%6 S" S#1?

ä5 #SlftTF lJT $.85äå -"S,03,ä* *S. $gSS *0. S605

ä6 #ftg 3G$tT 0" *p#4s *0" 3sås *" s4s5 CI" s?ils
e? #4ssffi *"s"4*trtr s"60*# **"1*?s s",4å8L

P S *l{ ilRnLf $ 0 " fiff ffi6 *. S3ff*? *S-' 1"#8S 0. å"4 ?å

fr$ #D l$tt-,$ *" ffi6åS 0. il3"ff4 #. $c?ff$3 -S, 3{i?E

30 'Hf'*Lilq/t"T *S,;Jå.ffi4 (}.3.tr?3 {}.fl{}m$ "^S'{i44'f

3i. # JSUilL gN #. J.ä*ä *0, ö3Sl #. ?s?S s" ff4f;S

;;ä xJ"5fr*Ft **.S$:;ä '*fr'-nå9å --S,f)ä45 0"5SS4
tr? #! Eilil TH S. SSf;fi **. ff4*1 *S, f; ?S0 $. 3154Ltl-' Ä-l

34 #ffH IGilT S" 86*S *S" åä3* *#,, ä?$ä *" *$4ä

lead s t,n *hs r *su i"t :
D.rg*,.5-#"

I SURW ?å f S ITfi& {f, } 19?S S.l{usf,as}sn { L0$x å00 }

tS i(F*st*r matr"*"x sT? 4* frthleteg in *ec*ättrr3nn;
a0 *F 13ru* taHH , ää o 34 , * 1, 4*
fll S XHXXXXH XXXXXXX XHXXXXX XHXXXHX 1. ffi34
eä *tr'ffi XNT$ *" It$å4 *, SSå:r *" 44S6 fl. åS3f CI. ffi6?
il3 elSSFt **, S5frå *, 7453 *S.3??3 *S. ä139 0,. ?46?

a4 #ffiR.JUHF' 0"0?g? S"SSS* *"43å *.S0tr? 0,5510
E5 ä$I{ffiTF'LIT 0, ffiAå --fr" *å*ffi *#,- ***6 *0. *s05 0" ?SS1

eS *å-f[IG${T 0.:i*4$ -#"3{}åffi S"S4fiS 0"S?f;S 0,5068
n? x'?*ffi -*"4fr*s **{i{}$s ..*.ås?* #,4å*å s.?4?3
;ls sF{ilRaL[s {}.ää*s *"&3*4 **"1*SS *"å.4?å &".4S56

f $ '$ä3 ä$ttJ$j ö" f}€nl$ S', *ln4 fl," S4å1ff *CI. JS?ä 0" ??Ae

ss äP{3*_[.ut.T' *{}"tiå$}4 *.l??S t}";]fis$ -*.s-?4? s"$9t0
3å *J&ffiL IN /t"åff*S *S.t)3Så S"?{}?$ S"n4AS S"5?59
3ä *å**Sffi - 

" {;SFA *S. äå*å **" Sä4S ö. SIIS4 0" ?AS9

33 {*LäNGT}{ S" S*trö **. S4*å *.ö. ff?## {}.3åS* 0" S*fll
34 *tjlr 3thåT *" #Sff$ **" åä30 *#. ä?Str *" *$4ff S. 84å5
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For moving one or nore colunns dqrnwards wii,h respect to the other
colunns a LAG operation is available.

LAG Ll,L2,K,C
uhere inage line K=" XXXX XXXX XXX "
noves the columns indicated by X's on the inage line f, steps
dounwards. The C fi.rst lines on the corresponding colunns uill
be cleared. l'liEsi.ng C inplies C=1.

The OIFF "lnd trDIFF operations can be used {or conputing dif{erences
in tine series.
0IFF L1,L8,K,C

Hhere K=" XXXX -ffi3.H '
computes on lines Ll-Lfl the C step di*{enences o{ X-colusrn ac-
cording to the iuage -1P3.13. l,lissing C itrplies f,=l,

UDIFF L1,Lg,K,C
urorks aE DIFF, but conputes the di{{erences in Fercenlages.

For eranple, to conpute the yearly proportional change of total csn-
suuption in Display 5,9 tre enter the ffiIFF operation

e *Z0IFF 9,18,3*
3 * xxxx +1ä.1ä

and a{ten execution obtain the resuli:
0isp.5.lli

L" *JU$gfi ?$"J9.åJSå-".**(ff^ å *$*$så!sssr-* - $l.gpx100l
lif
e *xilIFF $,lfi,3_*å*
t-l XXXX +1" le
4 * Alcoholic beverages consuned in Finland 1969-19?8
5 * (litres per inhabitant, 100 7 atcohol)
6*
7 r sirsng wines long beer total 7.

I r liquors drinks
I * 1969 1.58 0.4S 0.04 e"11 4.e1

10 * 19?0 1,?5 0.53 0.04 1.9S 4.:{0 +e.13
11 * 19?1 e.0? 0.56 0.04 e.05 4.7e +9.?6
le * 1971 e.19 0,5? 0.06 e.e8 5.10 +S.08
13 * 1973 e.46 0.69 0.10 e.36 5.60 +9,80
14 x 19?4 P.90 0.89 0.18 e.48 5.45 +t5.t7
15 n 19?5 e.Sl 0.77 0.e0 e.41 6.19 -4.03
16 r( 1976 U.95 0.?e 0.e0 e.44 6.31 +1.9S
17 * 19?? e.99 0.58 0.ee e.49 6.38 +1.10
18 * t97S e.ge .0.79 0.e0 e.48 6.ee -e.50

(The labels 'total' ånd '7' on line ? are inserted afierwards. )

The operations Lr,L-,Lx and L/ conpute suns, di{fenences, products
and ratios of nunbers located on consecutive lines in the sane
c o lunns,

l.+ Ll,L2,K,L
where inrage line K'" -123.li? -lt3.ll -133.n n

conputes the sun o{ lines Ll-Ll for the colunns indicated by
the image line and inserts the suns to line L according to the
format., on iurage line.

L* Ll,Le,K,L
works as 1r, but the produrt is conputed.

L- L1,1"?,K,L
conputes the di{{erence o{ lineE Ll and Lä to line L.

. L/ Ll,LP,K,L
conputes the ratio sf lines Ll and L2 tu line L.
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Fnr in*tanern
'C lass' ån the
Q*s,E,*Lå,å
40 STåBLE

41 $

&n*.T L-

4il #f, lass
44 #uppsr

45 's lnw *r
4S #u nrlr
4? *
4S #

4Ss

thc *penatåmn
49s

å$ {cI l,å$qe tn frfrmputs t,hr FilTns s$ thn freqrlencias ovsr
f n 1 J.nr* i"n g d åsp lay :

F,,4YN[0r4år4SoF
Qslv ffia le
Ucrlr f; nn s L*b *{.å }'
###s##

ffia 30
?s 53

1.1$j ill];:

F em* le
tnns Labnilr

$6 3*
t#l 34

15S PA?

ååå å1å å1å 11å
5* #L * 44 , .qS, 4*, 4 ?*

trliltr dn f,hai S*n ils and thn rpsult, is;
0"r*ruS*åä

4 * #'TåffiLI pfiYN[n , 41, 4s * F

4å s

4es
$ex I'ta le f: ema le

Lah $utr t sn E Lab ilrI r

3S 56 30
%3 å{}å 34

E5ä J.55 ee?
3:r 354 e*J"

Lli. åi"å 1"11

Vmt p f;nns
43 .*{l }.ass ssssrfr4

44 **Fpsr
45 w Snwer

4fi **s srlr
4? s

,4S *'

49&
50 rfl-+ 44,46,4$,4?_

$a

7S

i.lff
tr?$

ååå

5.4, Lqg4igg qnd savinq SU3!E_J6 files

The data natrires typed in the edit {ield can be saved in SURI$ 76
data {iles {or suhsequent analysis nith various $URtJt} ?6 modules.

0n the other hand, parts s{ SUR\A ?6 data {iles, correlatisn files,
and various natrix {iles can be lsaded in the current edit {ield for
editinS and autput ur {or statistical operations uhich are contrulled
{ron E0IT0R.

Before saving a neu data set tlte have to create a Euitablp {ile on
the user's datå disk. Thus, if the data is already located in lhe edit
field, såve it tenporarily, exit {ron EDIT0R (press F0 and F16), and
select the 0ATA nodule {sr creating a dsta file. At this stage it is
not necessary to define all variables needed; it is only inportant
that the {ile created is large enough {or the data set in question.
Therea{ter return to EOIT0R and lnad the edit field to be used.

The data set to be såved in a $URV{] ?6 {ile nust be in nairix forn,
the coLunns corresponding to variables and the rous to observations.
Each observation line has to stårl with a nane (a contiguous string;
only I first characters nill be saved) and sone$here in the field
(tyrically just above the data set) a header line declaring the nanes
o{ the variables {colunns) must be typed. Also the nanes of the vari*
abl.eg h.rve to be contiguous strings and the I first characters o{ each
are uEed ås nårnes {or variables in the SLRVU T6 {ile.

For instance, anong the preceding displays the data sets in displays
5.3 and 5,9 have ihe deEired structure. In display 5.3 we have 5 vari*
ables (Cof{Be, Teå, Beer, tline, Spirits) and 1? observations uith
names fueden, Denmark, Finland etc. lrjhen saving this data nåtrix in a
SUfltE ?6 {ile the line B could be used as a header line uhich defines
the nanes o{ the variabLes also j.n the SURVU 76 data file, In display
5.9 we lnve 10 observations of 4 vari.ables and line 7 uitl Eerve ås å
header line.
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To save tlie data in rtrrplav 5.Il in an eurpfy sull\r0 16 lrle nRINHs
the {ollowins SATJE operation should be activated:
0!Ep,5,16

I $UnVS ?S E0IT'Qn *t[]f3-?S S,l{ustunen tt00xt00}s*
9rf
t0*

enf{es Tea Beer bline SpiritE
(ks) tks) {t} {1} {1}

Il * Sweden 1P.9 0.30 58.3 ?.9 P.9
1? * Oennark fl.8 0.41 113,9 10.4 1.?
'13 * Finland 1P,5 0.15 54.7 7.6 e.7
14 * Norway 9.4 0.19 43.5 3.1 1.8
15 * France 5.e 0.10 44.5- 104.3 e.5

"" 16 * lreland 0.e 3.rc U4.5 3.8 1.9
1? * Italy 3.6 0.06 13.5 106.6 e.0
18 * Holland 9.e 0.58 ?5.5 9.? e.?
19 * Fortusal e.e 0.03 P7.5 89.3 0.9
e0 * Switzerland 9.1 0.e5 73.5 44.9 e.l
21 rr Spain e.5 0.03 43,6 73.? ?.7
ee * Ensland 1.8 3.49 113.7 5.1 1,4
e?*
e4 rsAvE lLee, 8,DRINK$_
e5*
The general structune of this SAIE operation ist

sAvE Ll,Le,H,N
where il is the nane of a $URtrt 76 data file, Ll-Lt are the
observations to be'saved and K is the line specifying the nanes
o{ the variables.

The SAI'E speration can be used {or såving net,t data nEtrices as ueII
as {or enlarging and editing SURV(J ?6 data {iles. Eventual nen vari-
ables and obsBrvatians uill autonatically be de{ined in the SURU0 ?6
{i le.

For instance, to alter sone daia values in the SURV0 ?6 file DRII{KS
after the initial saving in Display 5.16 it is suf{icient to nrske the
al.teratisns in the edit field and therEafter reactivate the LOAD oper-
ation. 0f course in nany cases it is uore natural, to nake correciions
directly in the data {ile DRINKS by neans o{ the SURV0 ?6 module DATA.
If the corrected data file is needed later in the edit field it is
easy to load it back by using a L0A0 operation.

A L0AD operation uithout any paraneters can be used {or loading
parts o{ SURV0 ?6 data files and results of SURtfi} ?6 conversationg
saved on disk in a natrix forur.

tlhen L0AD has been activaled the edii {ield disåppears tenporarily
and a typical SURtfi 75 conversåtion {ollotls. At {irst the user has to
select the type a{ the file lo be loaded into lhe edit field:
0isp.5.1?

LOADING UARIOUS SUNUO 76 FILES:
1: DATA FILE
E: C(]RREI-ATION FILE
3: ilATRIX FILE (i.E. CORRELATION FILE ETC. )
4:,I.IATRI, FILE
5: TABN-E FILE (I.IIT.TIMY TAgtE)

SELECT I,e,3,4,5?

If alternstive t (0ATA FIL[) is selecterl, the user has l,o enter the
nane of the {ile and select the variables and observations to be
Loaded. Also the first linp in the edit {ield {or uEe o{ lhe selected
data set is to be specified. De{ault is always the first enFiy line in
the field. iloreoven the user can determine the fornat far each vari-
able separately i.n the {orn -fiilfl.fl{il

For exanpl,e, if ue load the 5 first observations and variables bline,

3ä
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Beer {rou the file CIRINKS using formåt *{il.*$ {or data values ue Efrall
have a {ollowing display:

0 isp .5. lB
1r
E *LOAD-

3 *DATA ORII{H$,6,10,4
4 f Beer t{ine
5*
6 * Sreden 58.30 ?.90
7 t Oennark 113.90 10.40
I n Finland 54.70 ?.60

'I r Norsay 49.50 3.10
10 * France 44.50 104.30
11 r

0bserve thåt EOIT0R speci{ies this data set uith a 0ATA line which
is placed autonatically above the data rnatrix. In statistical oper-
atisns $orking sn data natriceE a 0ATA specification nill'bp used in
the sane Hay as TABLE speci{ication uas used already in the introduc-
tory exanFLe (see also chapter ?).

The other types of SURVtI ?6 {iles can be loaded in a Einilar uåy.
During a short SURIÄ) ?6 conversation the dinensions and the fornat o{
the output uitl be defined and therea{ter the natrix selected urill ap-
pear with proper labels in the edit {ield.

{F
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5. t'lultiwav table5

The most inportant statistj"cal sperationE uorking directly in the
edit field are dealing with multiuray tabler. EDIT0R provides oper-
ations fsr the analyEis o{ variance (Atl0UA) and log*linear nodels fon
contingency tables (TABFIT). Several technical operations are also
available for table editi.ng and rnodifiration. By neans s{ these oper-
ations it is possible ta obtain derived tables needed in the analysis.

Before presenting the statistical operations ule introduce the gene-
ral structure of a multiway table in the edit {ield and various auxi-
li;rry operations to be used for toble nanagenent.

6. l. _lg{inition ofu1 mu Uiqavle!_Ie

A nrultiway table ig an n-dinen:ional array consisting either o{ data
values or frequencies. The n dinensions governing this årråy åre usu-
ally variables on a nsninal scale, They are often called {actors. ble

here use a general tern classifiel.
tdhen n=l or I the lable can readily be presented in a sinrple tabular

form, but uhen n)P di{{iculties nay arise, since no nultidirnensional
representation is posEible direct.ly in tuo dinpnsions.

Usually three* and nore'dinensional tables ära repreeented by elter-
ing sone of the classifiers in a nested {ornr like in Oisplay 6.1 where
we have Class and Age ås rtllt classi{iers and $ex and Vote as colunn
clasEifiers. (Thiri display is sanE as Disp.?.1?.)
0.rsn SJ

I $URttl t6 EOITOR (C)r97$ ll,l{ustonen (100x100)
I (r r* TAffit.[ F'$\YNH , 1?, 3? , ["._-

S*N l{.',} }tl $'" t.lin# }*":

Vot e ti $s? r; L.lb $u r f, nn r Leh $il r
19 *tlaEs ftge *#,*ps*

fls s

31 #uppgr ) ?i:
tf; å 5:"*?r;
ä:r x' 4 å*5fi
a4 ff äfr*4$
E5 #' *:ä6

rss
e? #lnwsn )fft
ä8 s så.*?3
ä9 r( 4 i"*s0
30 'lf rs "4 ö

l:1 lå .:f {i
3e*
:;3 #w *r k ) ?::
::4 ä 51-.?:l
:r5 * 4 å*5*
:f6 i* AS*4 0
37 * .,;ä6

l? #

rs*

.l4#1**
ä? ff ä6 S

tr?ilfl5S
l"? åa 3fi *
?673

*49å
ry{ .l F.t fnFr ,:!
f. å J.J, i,.I, S

*?lflils4
å4 åS 1? 13

$ |} r:i ?

mås1?4
I:5 6ä 5A 53
ä9 ?$ Irfi ?0

3ä å6 36 6?
å4 :r4 å8 ifi

In princiFle, lre cån have any number uf rou and colunn classifiers.
the total nunber o{ then being the dinension n.

The one- and two-dinensional subtables can be treated simply by
standard operations introduced be{ore. For lrandling o{ a multiuay
table as an integrated entity t,te nust provide a TABIE specification
uhich is on line 16 in the previous exarnFle.

The general {orn s{ a TABLE specification is
TABLE {narne of table),Ll,Le,{type)

uhere LI-LE are lines {or labels and elenentE in the teble,
and 'liype) it either X {=elements are data values} or
F {=elemenls are frequencies},

In the sequel ule shall speak about X- and F-tables. l,lost of the
auxiliary oFerations treat all tables sinilarly, but in certain cases
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the treaturent varies deFending on the type,
tlbeerve that the TABLE speri.fication tells nothing about the dirnen-

sion and the classifiers. EOITOR cän "sep" this in{nrnation direct,ly
fron the lavout bv lhe aid o{ the auxiliary line Oine 19 in the
exanple) containing cne or several asterisks (*) as guidance.

The nanes of the row classifiers (ClasE, Age) are typed on the s,å$e
line to t'he left {ron l('s and lhe nanes o{ the column classifiers ane
above the ys in the sane colurnn. The nunber of *,s defines ,the naxi-
mun length o{ labels.

The class nanes uEed as labels for col.unns and rows nust be conti-
guos strings. They can be typed hierarchically as åbnve, ar couplete-
ly. The contents of lhe table rnuEt aluays sbey ihe hierarchy Epeci{ied
by t'he srder of classifiers and the nunber o{ dislinct clasEes (class
names) in label rsus and col.unns, In case of anbiguous labels the
general structure interpreted by E0IT0R defines the position of each
elenent in the n*dinensional table.

To nake t'he table structure clearer for the reader extra enpty lines
(as lines flE and 3P in the exanple) nay be inserted between the rogs.

6.P. .Table rngqaqenrqjrt and S.dilfnS

The f ul lourng TAl]":opc'r"rti.on* are av,:r i. lab le .f or hrh le morli..f i.rations;
and t.hey insert bhe rnodified table fron line L onwardr and labnl rt by
nane {oId nane}'i4th letter of operator).

TABC {iable},L
cspies a table.

TABS {tab}e},$,L
displays the table nith $ roE classiferg {S=0,1,9,...,1{}.

TABt'l {tab le} ,A,B,L
changes the pasitions u{ the classifiers A and B.

TABI {tab le},C,Cl",Ce,L
changes the positions o{ classes Cl and CP {or classifier C.

TAB0 .ltab le) ,C,1
deletes classi{ier C.
In a frequql!:y -table the elementE o{ the nrsdified table are the
narginal Euns of C-classification; In this case TAB0 neanE col-
lapsing ovgr classifier c and the reEult is an (n-l)*dinensional
tab ie.
In a dala l$blå the C-classi{ication will be changed to a il-
classi{icatisn where the C-class names årE replåced by indices
1,?,"." The urodi{ied table has still n-dimensional and has the
sld structure and contents; only the nane C is replaced by N.
If TABD iE applied to a data tabl.e which already includes an l.l-
classificetion, the [-slassificatiun will be united to the N*
clessification and not,l the dimension of ihe table urill be dp-
creased by t hui the nunber o{ eleoentE renains the sane.

The rationale behind TAB0 is obvisus in case of F-tables, but in
case r:{ x-tabler sone comnents are needed. The cla$si{i.er N wi.th clasE
nanes l,il,ii,".. corresponds to pure ordering n{ replicationt in exper."
imental designs. tdhen deleting a classi{ier the elenents are still
presetved, but they are arranged within an augnanted l,t*claEEification.
The result n{ u*ing TABD successivel'/ {sr all classifiers in a x-tabte
trill be a snB-dineneional tabte with a single vector o{ all the origi-
nal elenents alsng an N*classification"

TASJ -lF*tab 1*) *f; u tL, [ä,iln rL
flnnhines {ån s Srequsncy
c lasså{år.nt,inn s$ d sa tr 3.E

taFqes the, pn*åtåsn *"f f;å
TAB+ -iF*åeb 31 1) u 

*ip*tab ls A) ,L
{nrmE t,he su$ ${ f,ab les å

teb l,e ) tl"re c laEses C å ån d fif; in ihe C -
tfi* uni{ed claEE by f;n. The claEs f;n
end tä*ci.*ss will bn etrnre].l"Ed,

ånd r"
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forns the difference o{ tables I and 0.

As an exanple sn, h$i these operations work ir practice we shall
nake certain nodi{icatisns to the {ollosing, arti{icial 4-dinensisnal
table:
0isp.6.?

lx
P*
3*
4 *TABLE TEST,s,11,X
5 IT AAl AP A3

5 * B BIBEBf!81BEffi91BE83
? *C D *T

B r(Cl Dl l5 91:r1?el t5e933
9 r( 0e a 610 14 18eee5:r034

r0 *ce Dt 3 ?111519e3e?3135
11 * 0e 4 8re16e0e4A83e-16
la*

In this representation A and B are colusrn classr{iers with 3 classes
each while C and D are dichotonous rot,l classifiers.

If ue likB to have alss C as a column classifier this situation will
be reached by a TABS operation:

13 *TABS T85T,1,14_
which gives to us!
0iEp.6.3
le*
13 . 

*TAB5 TE$T,1,14_
14 *TAEN-E TE$TS,15,e0,X
15*AAlAEA3
16*BBlBAffiBlR83BTBE83
17 * C Cl Ce Cl Ce Cr Ce Cl Ce Cl Ce Cl C2 Cl Ce Cl Ce Cl Ce

18 i0 **
19 nDl J 3 5 ? 91113151?19el?3e5e7a9313335
t0 rD? e 4 6 810$t41618?0eee4e6e8303e3436
21 |

or uhen we like to have all classi{iers on the row side it is enough
to change lhe paraneter 1 to 4 in the TAB$ operation and after the ex-
ecution we obtain the result:
Disp.6.4
lP*
13 *TABS 'lE$T,4,14

14 *TAH-E TEST$,15,51,X
15*ABCDT(*
16 *Al Bt Cl Dl I
17*0ee
18 * C?01 3
19*0e4
I0 * Bec101 5
at*0e6
ee * ceDr 7

e3*De8
In this forrn the table has 36 rours, 0nly B finst sf them are non

visible, but the user can scan the table eaEily by scrolling the field
with edit keys.

0bEenve that this representation is closely nelated to the nornal
data natrix. By neans o{ standard editing operations it is easy to
modify this table into the {orn:
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url

P"lgrr 6-,.5.

lä*
l:r *TAB5

14*
15 n'

t6 *' l"

1? *l
18 *3
13 *4
ä0 *5
9r {s cLÅ 1.}

Pä ä?
ää! tS

TE $T,4 , 14

AB
1.r
i" i,

1i.
11
'l ,r
ÅL

J.ä
1A
1å

X

t
Fr
c

4
-5

6
7
g

and then t,te have a ståndard data natrix a{ 36 obEervetisns and 5 vari-
ables. Un the other hand, if rlre load in the edit field a SU[t$ ?6 data
file having this structured reFresentatisn it is possible to reach
other reFresentations by the TAB$ operatisn.

In order to change the posltions o'f tuo rlassi{iers the TAB!1 oper-
operation ir to h+.,: enployed. For exanple,

13 *TAS{ TESTIA'D'14_
changes the places o{ A* and D-classification giving:
Disp.6.6
le*
l3 *TAS{ TEST,A,D,14_
14 *TAS_E TESTtt,15,e3,X
15*0DlDe
16 r{ B 81 BeffiBlBeBS
1?*CA**
18 *Cl A1 L 5 9 e 610
19 * Ae $1?elt418ee
e0 r A3 e5e9ffie63034
el *ce Al 3 ?11 4 8U
Pa * Ae t5r9e316e0e4
e3 * A3 t? irt s e8 3e :{6
e4*

l{oreover, i{ so$e classes ought to he interchanged, the TABI uiII do
that. For instsnce, in the nrodified table TE$lll above the the classes
Dl and 0P are interchanged (in situ) $ith

l3 *TABI TEsTil,0,Dl,0e,14_
and ne obtain
OiEp.6. ?

lp*
13 *TABI 185fi,0,01,0e,14
1q *TA$-E TEsTt'tI,ts,eg,x
15*0DeDl
16 T B BlBEffiBlBC83
1?*CA#*
18 *Cl A1 e 510 1 5 I
19 * Ae 14lBee$17e1
e0 * A3 e63034e5e933
81 *Ce A1 4 Ble 3 ?11
ee * Ae 16e0e41519a3
e3 * Att es3e36e?31S
ä4*

tlblierve tlret t.ahln T[$T|1I nulr overurites TE$Ttl.

The preceding operations uork sinilarly on X- and F*tables, but in
TAffi the result is different depending on whether an X or F j.r, appear-
ing as the 4th paraneter in TABLE specification.

CD
i" J"

13är
ää
11
1ä
ä1
äfl
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An exanple o{ TABD was already presented in chapter fl (Disp1ays
e.18-19). Novr let us consider X-table TE$T in Disp.6.E again.

AsEune tlrat, we like to delete both the rou classifiers c,0 in order
to have the data set structured onl.y by classifiers A,B. Thie uiil be
achieved in two steps, At first perforn .l TABD operatinn

13 *TABO TEST,O,14*
and obtaint
Disp.6.8
H*
13 *TABO TEST,O,l4-
14 *TABLE TESTD,15,A1,X
15nAAlAeAS
15 * B BlBEMBlBEffiB1BE83
1?*CN**
lB *cl 1 t 5 91317e1e5e933
19 * e e 6101418eee53034
e0 *ce I 3 7111519e3e?3135
el * ? 4 Bre16e0e4e83e36
aer

0br;ervn now that the e{{r..ct tllas sj.nrFly changing the 0-classi{i.catinn
, into N*classifi.cation uith classns 1,0. Now to dplete also c*classi{i-

cation, edii, line 13 into {orrn
13 *TAm nSTD,C, 14-

and activation of this openation gives finally:
Disp.6.9
1l*
13 *TAB0 TESTD,C,14_
14 *TABLE 1EST00,15,e1,X
15*AAlAeA3
16 * B BIBEffiBlBEBgBlBABS
L7 *l{ **
18 *l I 5 9131?elP5e933
19 *e e 610L418eee63034
e0 *3 3 ?111519e3e?3135
et *4 4 Ble16a0?4e83e36
ee*

and hence we have a dunny N*classificatisn le{t in order to keep rec-
ord o{ Einilar observations Hith respect io the renaining A- and B-
B-c Lassi{ications.

0{ csurse, the såne result could have been reached in this case by
simple editins.

The TABJ operation works anly on F-tables. If we like to conbine
cl.asses 'upper' and 'lower' in ,f,lags,-classi.{ication, the TABJ oper-
ation does that as follows:
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?*sr"".s"lg
3S#
:S *TABJ PAYNE TC lassr r,rFper, lnwer, midd ler 40*
4O STAH-T PAYNTJ,41,53,F
4t *
4fr*
43 *elass Ags s***i**
44 xnidd }e ) ?:!

45 & 5t-?:l
46 f 4 r-50
4? rf eå-40
48 * -1fl6

49 *t*ork ) ?3

50 * 5t-?:!
51 * 41-50
5ä * eå*40
53 #' ,:.ä6

54 +i

$ tåt-S n p,.}:gi-s'*t å :.BI'ågq-qs

Sex l{ale FemaLe

VotE e on E L *h 0u r [] utt r; L.;rtr (!u r

ffi419å
48 el 59 1?
54 J.6 54 1"3

33. P? 45 Pe

16 15 e0 i.0
s151?4

35 6P 5e 53
Pg ?5 :!e 70

3ä 6å 36 6V

14 34 l.S :r3

The AN0UA openation conput,es the analysis o{ variance t":ble {or any
X-table according to the standard n-factorial layout. Thus analysis o{
variance for one*uay, fuo-Håy, three-way etc. cLqssification uith
equal nunber af obEervations in each conbination o{ {actors can be

cnnputed. Also Latin squaFes and scne other balanced experinents nay
be handled by poeling results {rpn sne or nor.e AN0VA operaiicns
{see e.g. Afi{i,Azen, l9?9).
In SURVU T6 EDITUR analysis of variance tables {sr thoEe more special
experiuenls nay be {orrred by nunerical editing operations after sone
AN0UA operations.

The Al{0\,4 operation has a sinple structure AN0VA 4x-tåble},1 tlhere
L iE the {irst line for the AN0UA table.

For exanple, to conpute the results {or the {ollouing 3xEx8xl
{actorial experinenti
0isp.6" 11

I SIJRU0 ?6 [0IT0R ([ ] 19?9 S.ltustunen ( 100x 100 )

1*
e*
3 *TAtsLE EXF,4, 11, X

4*41 e3
5*BlPlti"a
6 *C n f
7 *1 I J.":i 1'A 1"Si..5 P.3e.l
I * f 1"3 1"0 1.? 1,5 e"4 4,0
s*
r* *e t 1"5 1.4 e,eJ."9 e,64.4
lt # g 1,5 1,3 e,3t"0 ä.9e.7
H*

lse activate the AN0UA nperåtinn
13 *AFI0UA EXP, 14*

ån d nbt ain t he r eEiJ Lt,E :
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Disp.6.1?
13 *At{t}VA EXP,14_
14 *ANALYSIS OF I/ARIANCE ON TABLE EXP

15 *SOURCE OF SIf'I OF DEGREES OF I{EAN
16 *UARIATION SOUARES FREEOIII{ SOUARE

t7 *A 5.06e5 e e.*13
1g *B 0.3038 1 0.3038
19 * AB 0.01?5 e 0.0089
e0 *c 0.9e04 1 0.9A04
el * AC 0.0508 fl 0.0304
ea * Bc 0.0004 I 0.0004
t3 * ABC 0.0058 P 0.00e9
e4 *0 0.0038 1 0.0038
e5 * A0 0.06e5 e 0.0313
e6 * B0 0.0038 1 0.0038
?7 * ABD 0.00?5 e 0.0098
e8 * c0 0.0504 I 0.ffiM
e9 * ACD 0.0108 e 0.0054
30 * BCo 0.0004 I 0.0004
31 * AffiD 0.0058 e 0.00e9
3e * ToTAL 6.5163 A3 0.P83*?
?3x

Next we ccnsider the following exanple tsken from Hald (1g5p),p.444.
oiFE 6.1Q

1 SURIJ0 76 EDIT0R (C)1979 S.t{ustonen (100x100)
1*
P,F
3t(
4 * The quality o{ paper {ron a paper rnill was tested at regular inter-
5 *vals by taking samplee and deternining their breakinE strength.
6 xlJe test the hypothesis that the variation of breaking strength is ran-
? *don by using the foll.ouing data set consisting o{ 1l Eets o{ såmples
S *and 5 deterninatinns o{ breaking strength nade in each set.
9r(

10 IITABLE FAFER,11,C3,X
11 *N1e345
le x $et **r
l3 r+ I 9.1 8.5 9.6 ?.e ?.6
14 * e 8.1 B.e ?.6 7.7 8,0
15 n 3 8.5 9.0 8.1 S.5 8.0
16 * 4 7.4 7,? 8.3 8.5 8.5
L7 * 5 9.0 7.9 B.? 7,6 8.7
18 * 6 8.5 8.8 9.e 8.8 9.8
19 'r ? 8.5 8.1 8.8 8.6 8-5
e0 i I 7.8 8.S 7.5 8.9 8.?
?1 * 9 B.? B.e 9.7 9.e 8.7
et * 10 8.5 8.9 ?.? 8.1 9.0
e3 r 11 ?.3 ?.9 ?,9 8.5 9.e
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Al {irst ue execute an AN0VA operation and obtain the following }e*
su lts:
Disp.5.14

t --"$nl8!qlg- HnU$R .--" J["uåI3--$*ilss!plls:," . -*J"Åg!ååggl*el * 9 8.7 B.e 8.? 9.e 8.?
?e * 10 8.5 8.9 7.7 8,1 9.0
e3 * 11 7.3 ?.9 7.9 8.5 9.e
e4*
E5 *AilOUA FAPER,P6-

P6 *ATIALYSIS IIF UARIANCE ON TABLE FAPER

E7 *STURCE OF SIII.1 OF DEGREES OF }IEAN

C8 *UARIATION SOUARES FREEOOI.I SOUARE

e9 xN 0,8?64 4 0.e191
F0 rr S 5.08?l:: 10 0.5082
:{1 * NS 11.7636 40 0.a941
3e r T0TAL 1?. ?e?:r 54 0.3e8'd
'r.a! *

At thiE stage we have the results in the forn o{ tno-factor (N,$}
layout, but since the variation within sets is assumed to be randou
the suns of squares and degrees o{ freedom {or N and NS variation nust
be pooled by sinple eddilion.

This is dsne by neanE o{ a L+ oFeration (see 0i.sp.5.15} as {ollows:
Disp.6.15
e4*
E5 *ANOUA PAFER,A6

. E6 *ANALYSIS OF UARIANCE ON TAH.E FAFER

e7 rs0uncE 0F suil 0F 0E0REES 0F i.tEAlt

P8 *VARIATIOI'I SOUARES FREEOO}I SOTHRE

e9 *il 0.8764 4 0.e191
30 * s 5.08?3 10 0.508?
31 * f{5 11.?6:6 40 0.e941
3? * ToTAL 17.7e73 54 0.3a8-j
33r
34 *N 0.8?64 4 0.e191
35 * ilS 11.?636 40 0.e94r
36 * 1A.6400 44

37 n 11.1111 11

38 *L+ 34,35,37,35_
:"9 *
40*

lJe have copied (by Fl5) the lines ä9 and 3l to lines i:4-35 and con-
puted lhe required sums by the L+ operation. The result corresponding
to the variation uithin sets iE then sn line 35.

By inEerting neu labe1s gnd rearranging the lines in lhe AN0iJA tabts
the result nay bp displayed in the traditional {srn:
0ise.E.18
E6 *ANALYSIS OF UARIANCE OI'I TABLE PAFER

e7 *s{luRcE 0F st-Ft 0F 0E0REES 0F I'tEAtl

EB TUARIATION 5IIARES FREIDOI.I SOTHRE

e9 * Between seis 5.0S?3 10 0.508?
30 * Sithin setE H.5400 44 0.e8?3
31 * Total 1?.?4ru 54
-i3{i
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H
11
ÅLl

14

15
16
1?

1S

19
a0
t1
itil
t,.rat
{.. u.l

r4
ä5

As å third exåmp Ie r*e csnsider & Latin squåre t{lith g treatnents.
tAlsc t'hiE one is taken frnm l"lald r,g5ar p.s0B. )

Q*sgr...F, lf

17,6 g" S J.?" $
i.4"4 15,S p0.6
7"4 19"4 16.6

ä3,6 ä?.4 ä5.A
e5"B 84.5 A6"6

AOB
ICA
nf;l[
td\t)
8HC

!-åURVtl ?5 EOJTOR (C)19?9 S.t{ustonen [00x100)
*TAH.E HALD,1ä,18,X 

-

*F1e345
*A*
*1 ?..6 ll.fi
*e el.4 1ä.9*3 J.6" 0 g. ?*4 lö" 0 Lg.:!
n5 e3, :: 30.5
*
*1 C E
ltä' B D

*i:: fl {:
ir4 f: tt
It5[}A
*

There results of an exFerinent havE bepn entered as an X-table HALD
according to ttro criteria A,B. The s replications sf the s treatnents
are distributed over this square acccrding to the Latin square repre-
sented on lineE 14-lB; we call the corresponding {actor C.

Ta create the AN0IA table for thiE Latin square we perforn ttco AN0TJA
operations; the {irst of then direcil.y on table HALD and the sEcond on
a nodi{ied table (HALOC) uhere the rows of table HALO have been per-
nuted according to the'lines l4-l8 by a pERl,l operation, Thus we shsll
have two AN0UA tables; the {irst on {actors A,B and lhe second on fac-
tors A'c and the final results {or the Latin squåre experinent will bE
obtained aE a sinple conrbinat,ion.

The whole story with conments inserted to the right, side ran be sun_
narized as {ollous:
Disp.6. lB

0 isp lay CIn t,he C RT
(lineg ent,ered hy

cpngsnl",*
the u$sr
*)åre indårated b

*11
*u

{Fr
Åut

-14
*15

-16
-17
-18
t9

*ä0
*11
*ra

öFr*f,,Jr

*e4

P5
-"?6

^?,7

äs
E9

::0
31
rt4

frFt

J'J

::4
ttr

;tIl

If TABLT HALil, trfl, I.S, X

*81ä3r
*A *'

*1 7,6 1l" S 1?" 6
*ä [1,4 le.g 1r,4
*:! 16,0 S. T ?.4
i(4 J.6. 0 lB.3 e3,6
*5 ä3.3 :i0,5 flS" S
*
Xl C T A
rfeBSt
*:r Ailn
*4EBI
*5CIA8
*
+f TAEC I{ALO, A8
*F t Rt"l 3L, 35, fl o
rf TåBLH HAL0C , fl$, 35., X
*CJ-f;l
r{A *
*l 1?" 6 J"?" g ?.6
*P A0" 6 ä1" 4 L5, 0
*:t 16,, ö 18.4 g. ?
*4 e?,4 ås"3 A3.6
,05 30,5 e5. g fl6.6
*

s,g 1?"9
15. 0 ä0" ö
J.fi.4 16.6
?.7 "4 fls, P

f,4 "5 e6"6

nts
IA
st
AN
EI

45

8.8 11.8
1ä,9 11 " 4

7.4 16,6
äs" ä 16. 0
e3.3 e4.5

L*ps.*.., t,kå$;
Entering the observations
år c sr d in g tc t,he leve ls of
factnrg A ånd B ås å tab Ie HALD

l"r.tsq-B-oj*å:
Entering the third {actsr t
ås å Latin squårs

Cspy HALDC s{ HALI} on äB-tg
FERI'{ pernu teE the c op y HåLn[
åccording tc, thr Latin squ8rB.
B iE replared by f,,
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:r$ *ANALY$I$ fiF" VARI*N[[ si{ T*BL[ HåLn f or HAL0 "*3;9 *$*Uffif SF $|"ffi fif A[ffRgg$ CIF

40 #UART*TXI}N SCII#}RHS I"RIEDNH

-3? t$ANfiL* }.IALN,3S

41 * S

4ä #'å
43 #*A

qn #r'
ilW LJ

5t *å
5ä * tf!
53 # TNTAL

54*

5S #A
s? *ffi
58 *r

??,154 4

6SS"34ä 4

3öå" S$* l_{}

åä1"54å 4

s6s.3.4ä ,?

ås?.4ss å6

i.03s " irffi6 il4

s60" 34e 4

?7,154 4

åffij_" 546 4

ANfiUA rnmputes tha åI{SUA tab lm

$\N[} Vå n srnrl u ts s t he åNCI UA tab I e

espy m{ line 4ä

cnpy n{ line 41
rgpy a{ Line 50

copy 0+ line 44

image fnr L-operationE helnw
fsrming 6f äs å suTt! s{ 56-58
{CIrnri.ng residual line 5g

44 # Tn TåL å033. :rg6 ä4
45**46 *åf'lilvA *{Alilc , 4 ?

47 *fiN&LY$IS AF" V$tRIeNtg SN TåFt[ HAL0C {nr h{ÅLn[.
4S #$fit"lRf,ä ftr suffi fiF s[GR[[s rJF

49 * U* R IA T lfif{ sffiuA ft[ $ r Rflrnnf{

Uopyins hy FtS:
55 *AI{ALYSIS 0F VARIANCE 0N LIITIN S0UARE HALD copy o{ line 38 (nrodi{ied)

5$ S RH $TN UAL åä S, 34.4 J"E

å0 s T{3TAL å*:rg" 3fiä t4
åi" s

-6e s'

*63 *L+ S6'BF,6ä,6å
"å4 #L- 60,S1,6ä,59

sls, s4f; L*
lPIr4, i.ä3 åä

6.4, Lnq-linqar nndels.lfgl qollinsencv taFleg

For the estination o{ log-linear rnodels {or F-tables the TABFIT
operation is available. hle have used this operation alneady in the in-
troductory example (see chapter ä, especially displays fl.å0-?S).

To characterire the structure o{ the TABFIT operation åsgune that we
have a 4-uay F-table as the TAUI-E PAYNE in displays ?.1? and 6.1. Here
the classi{iers are Age, Class, Vote and Sex. llhen speci{ying a l,og-
linear model these variables ane re{erred to by the inilialg ag A,C,V
and S in this caEe,

The general {orn ct the TASIT operation is
TABFIT {F-tab1e},K,L

urhere H is an inage line specifying the nodel and L is the firet
line {or the resultE.
ilodel specification on line K has the struclure:
L0GLII'| {list of narsinaLs te be fitted)

0nly hierarchical hypotheses nay be tested (see e.g. Payne lg??,
Bishop, Fienberg, Holland 19?5), and hence it is enough to list the
sufficient narsi.nals in the model speci{ication. For inEtance, i{ the
three-dinensional rnarginal ACV will be fitted there is no need to nen-
iion the narginals AC,AU,CU,A,C and V in the specification.

For exanple, to estimsl,e log*linear nodel {or table FAyNE with nr,er-
ginals VSC,VA,SA,CA {itted ue enter the TABFIT operation:

30 *TASFIT PAYNI,40,41
4O *LO6LIN VsC,VA,SA,CA

and activate it. 0uring the estinatisn the edit {ield disappears fron
the screen and ue uill have a display telling us horrr the iterative
proportional {ittins (IP5) procedure is acting:
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Qåppr$.,19,
FITTING }'IARGII.IALS BY ITERATIt}N (IFS },IETHOD};
fi t]F ITERATIOII F IT

?. 956764 11443
.435014399fl
.054t6559ei"
, 00?4416i.6?

" 00104195fls
. 000J"4 0e384

and a{ter the desired åccuråcy is reached the edit {ield uill appear
again uith results:
Disp.6.Pl

i" $URU0*I$ gLfI0R {C } 19?9 S" l'lustonen ( 100x 1.00 }

:I9 # TAHF"II PAYNT , 4 O, 41
4 0 *L0GL lfl V$C , UA, $A nCA

41 *Gfl* 3?"6e 0F= flB F=S,106 FITTE0: USC, VA, SA,CA TPAYNE )
4g * TABLE FAYI'IEF , 43, åS, r

1
sl-
rJ

4

5
6

43*
44*
45 sC laEg åge *'*****
46 *uFpgr ) ?3
4 ? * 51-7:r
4 B f 41*50
43 * e6*4 0
50 * -:äs

5l *lower )?3
5A * 51*?3
53 * 4 t*50
54 * ä6*4 S
55 * *iilö

56 #worlc )?3
5? * 5å*?3
5S * 41*50
59 * ä6*40
60 * {e6
61 *

Sex I'la Le F ema le
Uste Csns Labour Cnns Lebour

6161
e57307
ä39e58
al 10 efi t0
7494
9:r 10 I

fl3 1331 B

äa15ä69
.15 L3 äl I
10?136
111014I
3S 61 48 56
33 7e 40 61
16 ?1 36 68
J.3 3? 17 33

0n the first line {or the results (41) the goodness-of-{it statis-
tics are display'ed, 0n the next lines is the table sf fitted {requen-
cies, These results could be presented mone accurately by editing at
least one of the original {reguencies to a forn corresponding to the
desired äccuracy and by activating TABFIT again.

The TABFIT speratisn applies also to inconplete nultiuay tables csn-
tsining structural zeros. For the stnuctural zeros the conmon notationo-n should be used.
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The folloc,ing exanple is iaken {ron Bishop, Fienberg, Holland
(1975), p.ee4.
DiSp.6o?1

1 SUgt0 76_EDIT0R- (0)l??9.S"!,tustonen 
- g00xt00) __40*-

41 * l{eadow Spittlebug Color Forns by Sex and Location
4e * (Color forns, |IAR,LAT and FLA are absent. in the nale sex. )43*
44*
45 *TABLE 8t8,46,53,F
46 * COL POP TYP TRI I.IAR LAT FLA ALB
47 *stx LoC *rfr.*{
48 *t'l high el 55 e * I
49 n lou 6?lBG 30 - 0
50 * sråss e46013 - 0
51 *F hist' eB 51 12 tl :{ 1 g
5e t low 63148 l7 9 6 I a
53 * sråse 40 ?5 15 11 4 0 0.00
54*

To fit a nodel sith sex-Locale fuo-factor e{{ect tle enter the TABFIT
operation

55 . TTAEFIT 8I"8,56,5?
56 *L0GLIlt sL,C

and obtain the result:
[ug"å,eg
54r
55 *TAEfi'IT 8U0,56,5?
56 {LOGLIN SL,C
5? *GiP= 3?.1? DF= fll P=0.056 FITTEo: SL,C .(BUG)
5S *TABLE BISF,59,66,F
59 * COL FOP fiF TRI I{åR LAT FLA ALB
60 *sEx L0c *****
61 *l{ hlsh e1.4S st.ffi ?.7L 0.00 0.00 0.00 0.61
5e * lnr 74;96 1?8.98 e6.9e 0.00 0.00 0.00 e.t4
63 * srass e5.43 50.71 9.19 0.00 0.00 0.00 0.?F
64 rF hish e8.68 68.48 10.90 ?.ee 9.03 0.4? O.Be
65 * los 59.53 14e.15 el.gg 14.99 6.eB 0.9? t.?0
66 r srags -?4.95 83.45 U.55 8.80 9.69 0.S? 1.00

0bserve that the fitted frequencies åre nou displayed with Z deci-
nals, since one elerrent in table BUG was entered in the forn 0.00.

llhen estinating Eeveral alternative nodels sn the sane datå it iE
useful to place the results on consecutive lines for conparison aE tre
alredy have done in the introductory exanple (see displav ?.p4). Then
also the conditional Gf? statistics can be conpuied by neans o{ an L-
speration.
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?. Carrelations and linear reqression analvsiå

suRu0 ?6 incl.udes several nodules {or regression analysis. There is
no urgent need to perforn conputations of this type directly using
EDITOR, since the results {nom various regression progråtnr, can be
nasily taken into the edit {j.nld for .final reporting.

It night to serne extent, however, be useful to håve correlati.on and
regression analysls in edrtor mode. This is especial.ly Eo when uEing
snall data Eets in a teaching situation.

There{ore EDIT0R provirler some nperations {ron this area, ioo. These
operations (C0RR and REGRAN) åssune the data set to be in the {orn of
a data natrix and de{ined with a DATA specificaticn. Each data set
which is loaded fron a $URVU ?6 data file to the edit {ield autonatic-
ally has this specification (see display 5,19).

The 0ATA specificatisn isi
0ATA {nane o{ data set},LI,L8,K

where L1-LP are the lines {or the data values in a natrix forn
and K is a line for the names o{ variables (colulrng.].
The data set is to be represented in the forn described in 5.4.

0bserve that (typically {or EDIT0R) the 0ATA speci{ication nay be
located on åny line oulside the data j.tself, ThuE various subsets o{
the sane data nray be de{ined sinultaneously by di{{erent 0ATA specifi-
cetions. Nornally, of cnurse, 0ATA is typed above the data natrix.

The data appearing in display 5.16 is nour defined r,rith a {ollouing
DATA speci{ication!
DiFi.?.1

1.,,*,,$il&UP l$,lgå_Til.$ .._"".*$ [ååS]pJ*.tt-ustpn$ i r00x 100 ]s*
7 *nATA n RIFTK$, å j,, ää , S_

tnf{ee TEa ffieer hlåne $pirits
{ks} {!"($} t1} {1} {1}

10*
11 * Sweden U.9 0.:{0 58,3 ?.9 2.9
1? * Dennark 11.8 0.41 113.9 10.4 1,?
13 * Finland U.5 0,15 54.? ?.6 e.?
14 * ilorway 9.4 0.19 43.5 3.1 1.8
f5 * France 5.4 0.10 44.5 104.3 e.5
16 * Ireland 0.e 3"ru lä4.5 3.8 1.9
17 * Italy 3.6 0.06 13.6 106,6 e.0
18 * Holland 9.e 0.58 ?S.5 9.? e.?
19 * Portugal E,e 0.03 e?.5 89.3 0.9
e0 * $witzerland 9.f 0.e5 ru.s 44.9 e.l
el * Spain e.5 0.03 43.6 ?:{.e e.?
?? * England 1.8 3.49 113.7 5.1 1.4
e3*
The C0RR operation fnr csnputing ne;lnsr standand deviations and cor*

relotions can be used a$ fnllows. To have the results {or all vari*
ableE in DRIIIKS rrle enteri
Dipp. ?.3
e0 * Switzerland 9.1 0.e5 ru.s 44.9 p.l
el * Spain fl.5 0.03 43.6 ru.e e.?
eP * Ensland 1.8 3.49 113.7 5.1 1.4
a3*
E4 T XXXX XXXX XXXXX XXXXX XXX

e5 *c0RR 0RINK5,e4,e6_

where ?4 is the line speci{yi.ng the rolunns (variables) and ?6 is the
line for lhe results. Thus by activatins C0RR we sha1l havei

s*
9*
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Disp. ?.3e4 * xxxx xxxx xxxxx xxxxx xxx
e5 *coRR 0RIltKS,P4,e6_
E6 * ilEAN STD.DEV.
?7 * Co{fee 6,?00000 4.60ffif9
eB * Tea 0.776665 1.SS4I6P
A9 * Beer 55.566656 g5.?0e6t8
30 t lrline 38.8e5000 4e.S06S65
31 * Spirits e.108333 0.Gttt963e*
33 *CORR; Caffee Tea Beer tline Spirit
34 *Cof{ee 1.000 -0.511 -0.0ee -0.445 0.465
35 rTea -0.511 1.000 0.764 -0.459 -0.911
36 *Beer -0.0Pe 0.764 1.000 -0.690 -0.14?
3? xlline *0.445 -0.453 *0.690 1.000 -0.100
38 *$pirits 0.465 -0.311 *0.r47 -0.100 1.000
39r

The REGRAII operation conputes the paraneters and the residuals of a
linean regression model and has the general forn:
REGRAN "inane o{ data set),K,L

ghere inage line K speci{ies the nrodel and L is the first line
{or the regult,s.
K lras the {srn " YYYY XXXX XXXX XXXX -lffi.12 ,,, tlhere
the Y's indicate the cslumn o{ the dependent variable, X,s
indicate the columns of independent variables tregresssrs) and- -1?3.U indicates the place and the {ornat {or lhe nesiduals
urhich will be displayed as a neu colunn in the data natrix.
Tn have a conetänt tern in the model a csl,unn o{ l,s has ts be
inserted as å regregsor in the data set.

Fcr exanple, if we like ta estinate a nsdel {sr the dependence o{
beer consunption on the consunFtion o{ other beverages in ORINKS, rr'e
shall proceed as {ollows:

At {irst a colunn of l's is genprated by a SET operation:
Q.LsP. l. q

I $URUCI ?S E0ITrlR {[ ) 1979 S" l{ustonen ( 1.00x 100 )

l"
,.1
t-
Fa

;1

4

5
6
7

B

a

J.0

J.1

åa
{l.1Åur

J.4

15
16

17

1B

19

e0
ai"
sät-L

e3

It

*
*
#

*5€T 1l,le,s_
fi.

*ilATA Dfr,INHS, 1.I, fiä, S

* tn{fee Tsa *eer hline $pirit,s* (ks) {ks} tl} {t} il.}
*
s $weden J.ä,I 0.30
* 0enmark i.1, * S.41,
# F'inlend 1ä"5 0. 15
# Narway 9,4 #. J"9

* Franre 5, ä 0" 1"0

* Ireland O,fl 3.?3
* Ita ly 3.6 0" *S
* Flo l land 9. f; 0" 5&
* Fnrtugal 3"4 0"0:f
# $qnrit,rer land 9,I 0. e5
s $pain ä"5 S"03
s [ngland 1"S ::,49
*

59.,3 ?.9
113.9 10" 4

s4"? ?.6
43.5 3!" I
44.'5 å04.3

1ä4"5 3"8
13" 6 1*6.6
?5"5 S,,?
ä7" 5 S3,3
?3" 5 44,9
43.6 ?3" A

113* ? 5" I

soLrJ
f-,Årl

t, ?

t"s
ä"s
1.9
ä" 0
sn
L*r I

s"9
{}t
L-r-L

$-t
å*r I

1"4

I

f,snstant

I
t

J"

I
J.

I
L

L

t
I
L

I
I
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Also the label 'Constant' has been typed on line 8.
To per{orn the regression analysis we enter the REGRAN operation in

the {orni
oisp. l.s

? *DATA DRINKS,ll,EE,8s*
9*

Cnffe* Tea Eleer Wj.ne $pirit,s Canstant
(ks) (l.rs) t1) t1) t1)

10*
tL * $weden le,I 0"30 58,3 ?.9 ä.9 t
U * Dsnmark l1"g 0,41 113.9 10,4 1,? I
13 * Fin land l"ä,5 0, 15 54. ? 7. ö e. ? I
L4 # Nnrway 9"4 0.19 43.5 3,1 1. S I
15 * France 5"e 0,å0 44,5 104,3 e"5 t
t6 * Ire land 0,4 3. ?3 1e4,5 3. S 1.9 I
17 *Ita1y 3.S0.SS 13,6106.6ä"0 I
18 *Holland 9.f,0,5S ?5.5 9"??..? I
19 trPnrtugal ä.C0,03 E?.5 S9"30.9 I
e0 * S$itrer land 9. I 0. f;5 ?3" 5 44,I fl. I I
fll *Spain P,50,03 43.6 ?3.tfl.? t
tA * f ng land l. S 3.49 113" ? 5, I 1.4 1

ä3n XXXX XXXX YYYYY XXXXX XXX X -183.1
ä4 *RTGRAN SNINKS,ä3,ä5*

End a{tpr the execution the diEplay is:
DiF[. 7.0 6

1 $LlRtJA ?å ED IT0R {C } 1979 $" ilustonen ( 100x 100 }

7 *OATA DRINH$,11,Pä, fi
8rf
$*

tn *
4.rJ

11 * Sweden 1e.9 0. 3CI 58.3 ?. S 8.9 i, -16" I
ffi * Oenmark 1l.S 0.41 113.9 10"4 1.? I tfia
13 * Fin land re.5 0.15 54.7 7.6 ?.7 I -15.0
14 r Noru,ry 9.4 0.19 43.5 3.1 1.8 1 -19.e
1.5 { France 5.e 0.10 44.5 104.:r e.5 1 5.7
l5 * Ireland 0.e 3.ru fe4.5 3.8 1.9 I 4.?
17 I ltaly 3.5 0.06 13.5 106.6 4.0 r -19.9
18 x Holland 9.e 0.5ti 7.5.5 9.7 ?.? L 7.4
19 x F ortusa I e. a 0. 03 e7.5 ffi. 3 0,9 I -5, 0
t0 * Suitzerland 9.1 0.eS ru.s 44,9 a.l I 1P.4
el * SFain e.5 0.03 4:1,6 73.2 ?,,7 I 1?.8
e?. * Ensland 1.9 3.49 113.? 5.1 1.4 1 *B.P

fl3 * XXXX XXXX YYYYY XXXXX XXX X -U3.1
e4 *REGRAI| 0RIltHS,e3,e5*
E5 *RE6RESSII]N ANALY$IS: REGRSSSANS:'BEEr' OATA:'ORINK$'
e6 * T0TAL TJARIANCE= 1??4.6?6 DF- 11
?7 * RESIOUAL UARIANCE= 456.039 DF= ? RfP=0.77€3
EE * VARIAEil.E REGR.COEFF. STO.OEVIATION T

e9 * Cof{ee 3.98:r4e1 3.61848 1.100
30 * Tea e6.5m8ffi l,P,08591 e.199
:il x lrji.ne '0.01591? 0.36583 -0.043
:if r Spirit,s -{.596$4[ l?.01483 -0.38e
33 * Constant 88.540865 48.56??1 0.587
34*

Frsm this point on it is sinpte to continue the anal.ysis by nreans sf
various editing and nuuerical operations. Fsr eranple, the predicted
values fnr 'Beer' can be conputed Es a di{ference betseen 'Beer' ånd
thp residuals by a C- operation.

Cc{{ee Tea Eleer lrline $pirits finnstant
(kg) (ks) t1) {1} {1}



-"illust$nen: SURUCI ?6 tnIT0R 3. t. 1981 4$

In this environnent it is Eimp le tc
di$ferent tlåys. For instance, tn $ee

to the " over c on sump tion " nf b eer t,he

r esidua I c o lunn {ts {B gor t key an d the

Diss'.JJ-

runEider the data spt prdered in
the order nf ceuntri.eE &rcording
dat"a set ccrn be Forted uEing the
result after a SCIRT operation is

5
6
7

s
I

10
11

TP

1"3

14

15
16
1?

TB

19

?0
ä1
??.

I SURVO 76 EOITOR ( [ ] 19?9 S, l{ u Etnn en ( l00x i.00 }
**s0RT l1,ee,6_.
*r 1111i.
*nåTA 0RINHS, 11,34, S

lr I o{{ee Tea Beer lrlin e Sp ir its C on stan t Resid ua I
* tl<s) tkg) {1} tl} (1,}

*
*0ennark 11"80"41"113,9 10.4 l"? I 35,4
* Spain A'5 0.03 43'6 ?3,e g' ? I 17. S

* Switrer land 9. I CI.fi5 ?3.5 44 
" 
I e, I I lä.4

sHolland 9.AO,Sts ?5,5 9.?g.? I ?.4
*Franre S.e0"1S 44"5 l.'S4.3f;.S I 5.?
*Ire1and S.e3.?3 1P4"5 3"S1'9 I 4"?
* Fortugal e,fl 0.03 P?,5 S9,3 0.9 I -5.0
*Ensland 1"83.49 113.? 5.1 1.4 I *B"e
tt Finland 1il"5 0.i.$ 54.7 7'6 ?",? I .-15'0

++ $unrJrn 1i1..-c) 0.:i0 5f}.:i 7,r'l e.9 t -"1"S"1.

tt Norreray $.4 0"111 43.1i '3.1 1.8 t "11r.;l

*Italy 3"{,0.06 13*S1'0{:.68'0 I *19.$

0b5erve aleo hs,r silpte it is to nake alterations in the dat'a set
and in the aodel de{inition, and see their their ef{ects a{ter reacii-
vation o{ REGRAN.



S.l'lustonen ! $URU0 ?6 E0IT0R 3, å " 1.981 50

8. Nunerical conputatipns jn the edit {ieJd

standard arillrrnetic calculations enriched uith various elenentary,
statistical and user-defined functions can easily be carried out in
the edit tield.

eJ.' S:imp,Ie aritl''netics

The arithnetic expressions to be evaluated are written according to
the rul,es o{ BA$IC, For instance, to conpute the nean o{ the nunbers
le, 1? and ?5, type

0iEp.8.1
SIJNUO ?fi ECI TTNR t[ ] 19?9 S" ]lustCInen t 1ä4x 80 )

1*
e*
3n
4*
5*

Notrl, this sxpressj.sn $i"13 be Bvåluated
when the curs$r is pssiti$ned a{ter the

by pressins the key C0llTINuE
It -rr sig n än d $e glra I t havg the

disp lay

nÅåe*Brg.
I

Simi lar }y, tn

Pspr,.$#

J.n
fls
:r *
4*
5*

1*
ä*
:rs
4x
s 'r*

är
3*
4å*

flr
3*
,l*

( Lä+1?+ff5 ) 13*

SURVfi ?6 O ITilN (C ) 1S?9 S.l'luEtonen (1P4x S0)

( 1ä +I?+35 ) /3*i,S

c$mpute the'spometric nsån tl'e enter

SURUCI ?6 TNITfrR t[ ] 19?9 S.l,lu tsnen ( l.P4 x g0l

t tä +t?+fl5 ) lir*i.8
(lf;*L?*f,5)f{1/3}*

( lfl +i.?+45 ) /3*lS
{ ffi*1?t(P5 ) + ( 1/3 } =17" ä 13006e0?3

{ lt +.17+ä5 } /3*lB
( lä*1?*ä5 ) + t l"/3 ) *1?" elS

I

and activa'hir:n nf this *xFre$sinn by pressing [0NTIl{Ut lesdE tn

[-lul*-$,"{"
L_ _ '$.ULqq*J$*gp!ffg_$1*

(c ) 19?r) , FluEtonen ( 1fl4 x 80 )

Since se are working in the edit field, it is always possible to
nodify ihe display by standard editing procedures. In this case ihB
result could sinply be rounded ts three decilral places by noving the
cursor lo f7.313!06?0?3 and pressing the 'erase' key F10 giving

9:sLa.5
I $U[V0 76 E0ITOR _ (C]19?9 Srlustonen - (134x B0] _l*
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IR order to avoid repeating various constants and variables åFpear-
ing in the expressions it is possible to use synbolic notation. For
instance, the preceding eraarple nay be written in a nore general'forn:

0isp.8.j
6,T
? * [=tp, ]=fJ, l:f$
I * arithnetic nean (X+Y+Z)/3=-

I * geoletric neån (X*Y*Z)'t(113)=

10*

If the expresEion on line B is activated bv pressing CONTINUE' EDI-.

TOR is capable o{ {tnding the definitions o{ X'Y and Z and insert'ing
thgir values in the expression considered. Thus, activation o{ t'he

arithrretic nean leadE to

Disp. S. ?

6i
? * )(=t!, Y=tr?, Z€5
I * arithnetic nean {X+Y+Z)/3=!8
I * geonetric nean (X*Y*Z)+(113)=

10*

and the geonetric mean can be activated tos by srsving the cursor to
line 9 after the o-" sign and by Fressing C0NTIiltE, thus giving

Disp. B, B

6i
? * l:tl, l*tJ, lcl$
B * arithnetic nean (X+Y+Z)/3218

I * geomeiric neåt {X*Y*Z)t(1/3)=!?.P1300680?3
10*

The conputations nay be repeated qiih other initial values o{ the
variables X,Y,Z innediately by editins the val.ueE needed and reactiva-
tj.ns the expressions.

8.4" Cpsrputation Fcheneg

Since the de{initions of variables can be nested, i.e. a variable
may be de{ined as E function o{ other variables, lhis approach enables
the csnstruction of seneral arithmetic So$putqt"io.!, gghe$Cå.

For instance, to conpute values o{ the gtandard nornal distribution
{unci,ion according to a uell-known polynonial aFProxination' the {ol-
Iouring schene typed in the edit {ield will be su{ficient!
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Pr*pr.,&-9

10
11
ffi
lftIbr

14

15

16
1?

1S

L9

a0
31
PA
ö'.t
L- +-l

e4
är:
l-J

a6
ä?
c8
åGt-J

*
*
li
*
*
*
*
*
lf
{t

*
*
*
{t

*
f
*
*
*
*

Fsr XlO, the standard n$r$ål dist,ribution function F tX )
is åpprox im.atpd by
F =1-f* { b l* t+btx tfe +h*!!* t,f3*b4* t+4 +b5* t{t5 } ,

where
{*tt/Eqr {etrpi} }.xexp (*xfa /?.t tdensity function } and
l=L/( l+r*X ), p::S,e316419

b1*.31938153 r bfl=*.35656:r7Be
b3=1. ?814??93? , b4=*1.84ffi559?8
b5=1" 330ä744e9 ,
pi=3. L4159e65359 i

I-P - q,m,p gt g- [ -t,X .LSn q 
S,,q, -$" ",.S U,],&S,g*gS. g !, $, *eg]åI' g!S.J

X *_ ['*

The schemg needs ns further sxplanation$" The
see$ the esse$tial, detaj"lE and EDIT0R cån interpret
prnvided that pvgrythinu is unambiguously defined.

Thusn in$erting X=3 un line e6 and activating F

g iveE t,he r esu li

?.*.gn*.*,"l0

reader imnediat,e ly
a I I the c clillp on en ts

CIn the $åme line

i. $URq,rft ?S ESITtlft t[lf9?9 S,l{ustnnen {1ä4x $CI}

10

L1
H
{å
Is"r

14

t5
L6
t-7.t. N

ttl
1S

ä0
ät
å5t* l-
rl t-r
L-sr

e4

e5
a6
11'?ci
as
e9

*
*
#

*
*
*
*
+f

*
*
Nf

tl
*
*
*
*
tf

*
Jt

*

Far XLO, the Etandard normal distributinn function F (X )

is åppr0x ixraied by
F*j.*{* ( blxt+bä*tfe+b3*t,f3{.b4*t,+4 +b5#tt5 },
$hern
"g'r(L/sqr (f;*pi) ){*xp (-"X+?./A) (density function } snd
[.-l/ffi+rxy 1, r'*0.å13åfr4lp
b J. *. 1r1938f5:! ,

b3*1.7fi14??93? !

bä **. 356563?8ä
b4=*1, SAH55S?S

bS=i".33Se?44ä9 ?

pi=3" 14i.59e65359 I

Tq- ."f,,qrqq u.$.9 "f.!I L,-,F,tså9,,$,-X sq,," lå[e**.ä +q-d'*gt!*yg$e f.

X =ir F =0. 99S65003ä?

0 b Eer ve thai t,hiE c omp u t at ion
f depends 0n t which depends on

with up ta 10 nested levels.
The order of the definit isns

mu ltip le definitinns pccur {or
loys the first Bne,

I{ a variable apFearing in the schene is not defined, år error nes-
cage uiIl be displayed u,hen this variable is encountered during the
conputation process.

schemn inc J.udes neEted definitions ås
rr etc" f0ITCIR can compute expreEEions

intheedit{ield isinruraterial" If
the gåtlls vå r iab le , E0 I TCI R a lwa)'E e$p -

(c ) 19?9
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The search {or de{initions can be tisrited to a restricted area
(subfield) in the edit fi.eld by insprting border lines o{ the forn*,.,,...... (asterisk and at least 10 .'s). Exanples of thern are lines
11 and EB in the displays 8.9*10. Thus, the usen nåy place several
csnputåtion schenes in the sarre edit field and save then sinultaneous-
Iy in one edit {ile.

The SURV0 76 EDIT0R conrputation schenes con be conEi.dered sjmpll
progråns involving arithrnetic operations in a {ree forn. $i.nr:e the
schenes and the results nay easily be edited by nornal editi.ng aper-"
åtions, the result,s can be p'rinted on påper precisely in the uay the
user likes,

Canbination o{ csnputation schenes Hith other activities provided by
E0ITOR increases the versåtility of the SURV0 ?6 systen.

8,3. l'lu ltip Ie åctivatisns

It my be often use{ul to obtain simultåneously several related re-
sults. This c"rn be achieved by nultiple activations as shown in the
{ollouing conputation schene.

ll*ffsq*ff

43*
44 *
45s
46 * I f t he råd iu s ri{ t,he sp her s' ås r xl"S, t,hen
4? * threvslu$eis 4/3*pi#r+3!r

'- 48 * the area o{ lhe sur{ace is {*pi*1.f.1 ;:
49 * tpi=3.f4$9e65359)
50*
51 *.....
5e*
If any uf the expressions tailed with the characters I' is activated

by Pressing C0tlTINtE when the cursor is placed just a{ter =, aII the
expressiong having the sane tail and located in the Eane sub.field uill
be evaluated.

Thus pressing C0NTINIE rhen ute lnve the display 8.11 leads to

Disp. 8. 1ä

1- SURUo l$ EQITQR__-_:(C)19?-P $.tlusloneg. (Je4l 80) - _43*
44*
45*
46 *i I+ the rådius of the sphere is r*10r then
4? # the vslume is 4 l:l*p i# r +3 : =4 L$S, ?90ä 04 ?SS

4S * t,he ärea sf il-re sur{ace is 4f pi*r,}A:*lä96"6:r?061436
49 ä ( pi*3" 1415$ff65359 )

50*
5J. *
5e*
It, is lhereafler possible to alter the value sf r and reactivai,e sne

o{ the := expraggisns, thus obtaining neu val,ues far all o{ then sin-
u ltaneously.

I *gUBy0-lå*EQJ-108*-- .l$)r919..-$.iluEtp"r-ErL**[e-4r B(l), - -
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S.4. Conditional definitions

E0IT0R alEs provides a siupl.e ll-then-Endi{*ståtenent {sr iondition-
al de{initions in courputation sche$eE rhen g!!!glg activation is
used. A schene lray include P0 parallel csnditions, l,lested conditions
are not permitied.

The if-then-endif-statenent l-ras the structure

i{ {condition} ![gg 4conditional, asgignment;. and definitions) endif

where {condition) is an equality or inequality written according ts
the rules of BASIC. The conditional assignnents and definitions $i11
be valid only i{ {condition} is true.

For instance, the roots for an algebraic equation of second degree
nay he conputed in the following scheme:

Qirp.B.lF.
I $URUO?6IDITftR (C)19?9$.mustonen (1"[4xS0]

50*
51 *
5e*
53 * The roots o{ the equation altzfätb*z+c=0 ane computed as {ollor1si
54*
55 * Let the roots !s 1t=1!+i*y1 and 1l=yp+i*yp
56 * and ihe discriuinsnf=!.f'p-{*6*g.
51 *
58 * it dismininant)=0 Sgg
59*
60 * vl={*!+sqr(discrininant})/(ä*a}, yl=Q
61 * x4=(-b-eqr(disrrininant))/(ä*a), yP=O eldi{
6e*
6::r r if di.!rcrirninant.i0 then
t;4 {r

6I' fr x l- ""b/ {fl*a ) , yl*'$qr ( ""drsr rimrnån Ll / (ä*a }

ö6 l( xä=x l, yfl;*yl
6?*
6S * Let,å=J.,b=*gändf,*L4.
6$ x Thnn
?0 * x1:=3
71 * xflt=ä

endi{

7?. * discriminailt:*es
?:r f
74*

In this schrtne xl on line ?0 has been activated and since != inplies
nultiple activation, also values for yl, x?, y? and discrininant åre
obtained as results on liner ?0-71. In this case discrininant)0 and
the {ornulas on lines 60,61 {or real roots were enployed,

I{ i.he line å8 iE nou edited into the forn

60 * Let a=1, b=*4 and c=13.

the noots will be conplex and reactivation o{ xl on line ?0 leads to

Yå; *0

vä :;0

0.iE*F-' 1å
6? tf

fiS f Let Erl, b=-{ ånd c-l:t,
69 * Then

?0 * xl:=g
71 * xä:=e
?fl ro di:lcriminant;=*36

..{ r*t
Iåa'-J'

Yä : =*t

?:r x
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$.5, F$nctisnE

As shoun in the previous exanples, nany standard functions o{ one or
sevetel variables nay be used in arithnetic expressions. In addition
io functisnE in BASIC various statistical {unctions {or conputing cla-
racteristics o{ Etandard distributions are readily available. l'loreover
lhe user nay devise and prograu hie o$n {unctions and säve then on

disk to be enployed in the aritl-rnetic expressions (see 8.S).
For instånce, the conputation schene presented in display 8.9 can be

sirnpli{ied by using the function N.F(nr,sfP,x) uhich directly conputes
the nornal distribution function uith nean=m and variance=st8.
Thus, {ot instance

o.iqr. $*$-3
I StlRV0 ?S [AITfin ([: )f9?9 S"l'lustonpn (1t4x S0]

1*
e*
3 * t-li.Ft0,t,3)=Q.00134996?g
4*
5*
6, *

$inilarly, probabilities for the binonial distribution Bin(n,p) rnay

be computed either in the forn

C (n, x )*ptx* (l-p )t(n-x ),

uhere C(n,x) is the binonial coefficient ({unction) or nore sirnply by
the function

Bin.f(n,p,x).

The general structure o{ a {unciion call in EDIT0R is

{function designatsr} ({argunent 1),{argunent e},... }

where ,ifunction designator) is a string which cannot be interpreted as
a nunber and argunents are nuneric expressions. The arguments nay thus
depend on functions. For exanple,

C (C (4 , P ) , sqr ( 4 ) +l ) =t (6, 3 ) =P0.

8.6. Standard {unctionE

The Etandard {unctinns äre surn$ärized in the {sllnt,ling tah le,

F unction l1-een*tå t;-e$nJee

INT{x } or int {x } srgåt*st integer value int{5.fi5}=5
int ( *5. 1) =*6

ABS{x} $r abE{x} absnlut,s value

$GN(x) or Egn{x} 1, i{ x}0
0, if xx$

'"1, i"d x'10

_L_ r Ft Fr\_Ft F.
dU'il t *'In. J / -{ro in

sgn { *:;" i:}'*'-l

trND(x) 0r ind(x) l, i{ xl-O

Ö, i{ x *;0

I'l0D(x,y) sr Tnod(x,y) remäindsr s{ xfy msd{10,ii}-1
n$d(1ä.5n4)*0.5
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R0UND(x'n) or rounding to nth decinal rsund(0.1p3,ä)=0.1!
round(x,n) place round(-1.5,0)=-E

round (1P34, -8 )=1?00

ftND(x) sr randon nunber on (0,1) rnd(1)=0.g4gg56el1l
rnd (x )

$fiR{x } or s{r {x } Fquåre rout

f{AX(xry,.."rr) nåxirnum våhlfr
l'l IN(xryr.,"rr) nj.nimum v{mlue

LGT(x )

L0G(x) CIr LN(x) naturäl lnsarithm

r snslon logar it,hn ( 10 ) Is t ( 10CI0 ) -ir

sqr{3fA+4fe}*5

In{:lx (e.,5r l)''5
ittrn{ä,5r1}*l

p i:3. 14 159ä65359
sin ( pi/4 )nsqr (e ) *1
csg t p i/6 ) =0. S660454 038

tan(pil4)=1

ärcEin {. CIi.}=0, S10000166?
är r c us ( , 5 ) /p i*9. 33333:!:t33:l
är r tan { , $1}9 } /p i *9" fl4{}S4 0?6Fg

ln {fl } =0.6931471806

ex p$nentia I funrtion ex p { J.n {fl ) } =äEXF(x)

SIN(x)

CCIStx )

TANtx)

ARCSIN (X }

Anc[0$ (x ]
ARCTAN (X }

sin e

r osin E

tansEnt

arcEine
ärrcosine
{ärItan.rt*nt

å.L C$tp!inotor+a!--end-g!e!ig!$a.l-l-u[gtionE (status i.n Januany lg0t)

Functisn l'lEan ing Examp les

FACTtn) ar fact(n) n! (n factorial) fact(S)=lp0
LFACT(n) or l{act(n} log(n!) l{act(1000}=s9f .Hs1?8496
C(n,m) binonial coef{icient C(5,P)=10

C (50, l0)=1037ee781?0

Binonial diEtribution Bin (n, p ) :

Bin.f(n,p,x) probability Bin.f(4,1/ä,0)=0.0625
Bin, f(4,1/P,1)=0.P5

Bin.F(n,p,x) distribution {unction Bin.F(4,l/P,l}-0.81äS
Bin.6(n,p,y] inverse distribution Bin.G(4,l/p,0.B1PS)=l

function Bin.GtP0,0.1,0.9g)=g

Foisson distribution Poisson(a) !

Foisson. f(a, x ) probability Foisson. {(10,5)=0.03?g33t?49
Poisson.F (a, x ) distribution {unction poisEon.F (10,9)=6.06?0g5g6eg
Foisson.G(a,y) inverse di.stribution poisson.G(10,0.06?)=s

function

Nornal distribution N(m,sl?) :

N.{(m,sfl,r) density function N.{(0,1,0)*0.SgBg4eeB04
N.F(rn,st2,x ) distribution {unction N.F(0,1,ä)=0.g?7e4ggg7g
N.G(m,stE,y) inverse distribution N.G(0,1,0.995)=p,S?6pl60gl

{unction

t distributisn Bith n degrees s{ freedon:

t"F{nrx} distribut,ion functisn t.F(10,äi=0"9g130gg$ä6
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e.9. User:Ce{ined fffi

Any user can enlarge the set of functions availablp in EDIT0R. These
netl functions have to be progranned in BASIC according to certain con*
ventionE and saved ei.ther on the syslen disk or on ihe uger's dala
disk.

For exanPle' to define the function Fisher(r)=1/E*los((1+r)/(1-r))
the {ollowing BASIC slatements saved undet the nane "Fisheri' on the
systen disk are su{ficient:

3000 REt{ "Fisher": G0T0 e800
3010 Y=0.5*L0G( (l+F(1) )/tr*P(1) ) ): G0T0 e900

This nes function can therea{ter be used like any standard function in
EDIT0R as follo$,s

DiEr. t}.la,
I SURtn ?6 EDIT0R (C)1979 S.ilustonen (1?4x B0)

a7*
eB*
P**
30 * The så$p ls correlati.nn csef ficient iE r':0.85 ånd
31 * the sånpl"F sii.re n*e$"
3e#
33 * Tn test t he hypnt"hesis that in t,he popu lat ion rho*0*6
34 * rlle f orn t he t,eEt statåst ic
35*
3å # t-l=sqr(n-3)*tFiEher(r)*Fi.Ehertrhs)),
37s
38 * which iE åpprsxinrately N (0, å), i{ $ur hypnthesis is true.
?,9 *
40 # In thiE rå$e U:*P-.6,40?304S6 ånd N.F {0, I, U}:*0.995S6:15$44
41 *
4e*-43 *

Here U on line 40 has been activated and since :5 cåuEes a nultiple
activation also the probabllity N.F(0,1,U) has been evaluated.

If the function "Fisher" uere saved on the dala disk, it could be

called by nsne "ffFisher" and the line 36 should read

36 * U=sqr (n-3)* (ilFisher (r )-äFisher (rho) )

Several related funciions may be saved in one progran {ile by using
a file nane ending with "," (full stop). For inEtance, the functions
Bin.f, Bin.F and Bin,G related to the binonial distribution are såved
in file oBin.", The part of the {unction designator a{ter "." is uged
{or the {inal identification, Thus the {ile "Bin.o has the {ollotrins
structure:
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3000 R$,t "Bin. 30.tt.tggolsti":G0T0 eB00
3010 IF Fl$=ufo THEN 3040; IF Fli:"oF" IHEl,l 3030: IF Fl$=uG' IHEiI 3060
30e0 REI{ [0i{PUTE Bin.f(F(1},P(e),P(g} )

: G0T0 e900
3030 RtFt [0]'tPt Tt Bin.F {P(li,Ptg},F'{g} )

: GATCI fl$OO

3S60 REI{ C0HFUTE Bin,G tF (l},F {A },F (3} }

: G0T0 2900

0bserve tl'rat Fls is the variable carrying the {inal identification.

The general. rules in uriting user-defined {unction routines for
EDIT0R are:

l) The BASIC statenents are on lines 9000-4999.

P) Line 3000 has the {orn
3000 REil "{ile nane (function designator)": G0T0 ?800.

3) Actual conputation Etarts on line 3010.

4) The nunber o{ argunents in the function calt is F and the values
of the argunentE are P(1),P(P),...,P(P).

5) BASIC variables starting with letter F (es F,FS,FFi,F(?) etc.)
can be used as auxiliary variables.

6) Exit {ron the routine takes place with G0T0 8g00.

?) Exit in error condition (nathenatical errsrs etc. ) is G0T0 eglO
leading to an error ness;lge.

8.9. Tables of functions

As an alternative to the Fl,SlC operation, table.s of funclisns nåy
also be formed in EDIT0R by a COI{P operation in the follouing way.
Assune that ue like to have the probabilities o{ the binonial disi,ri-
bution 8in(80'0'3) i.e. the values o{ the {unction Bin.{(t0r0.3,x) forx-0'1,P,...,?0. To begin uith a colunn o{ x values is created by a
C0IJNT openation:

0isp.B.1?
1 SURV0 76 EOIT,0ff (C)1975 S.t'tustonen l_tp4x B0)?5T

76*
?7 *C0ttr'lT 90,100, ?9,0_
?B TlP
79*
g0*0
81 *1
8e*3
83n3

98 { l8
99 r19
100 * e0
101 *
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Then a C0l{P operation usingi tno auxiliary lines (here lines ?8,?9) is
entened on line 77:

0isp.8.18
I SURU0?6tnIT0R {C}1979S,t'tuEtnnen {lä4x B0}

7E

?6

77
7S

?9
fi0
8t
Bä

s3

9S

99

100
101

?5
76

77

?8

79
s0
81

8e

B3

B4

B5

86

87

*
*
*c0l,tP 80,100,79,7s*
* XX 0.1ä:14567S
{r x Bin.f{[0r0,3rx]
*0
*1*e
*3

*1S
t19
tr' e0
#

The thir d paramgter t her e ].in e ?9 )

tisn and the fnurth Faråmeter (here
nentg tindicated Hith X'g) and the
å5 A nu$erical inage.
ThuE activat i.on of C0ilF nn line 77

LLs.p.,8. 19.

defines the årguments and the func-
Line ?8) the colunnE sf the årgu*
p lace and fsrurat for the {unstion

leads to the result:

$uRu0 76 tDrT0R (C ) 19?$ $" t{ustonen (LE4x S0)
*
lf
*C(}llP 80,100, ?9n ?S* xx 0,1e3456?S
f x Bin, f {flOr 0.3r x }
* 0 0.00079?ge
* I 0.00SBi!9:4
* a CI" 0e?s45s?* 3 0.0?1603{i?
* 4 0.1304fl097
* 5 0.178S6:t05
* 6 0.19163ffiS
* ? 0.1,64eå1gg

96
9?
98
99

100
101

*16
*17
*18
*19
*e0
*

*.000ss501
0" 00000050
0" 0000ss04
0.000s000s
CI.00000000

The cunu lat,ive prnbabi litieE cou ld either be
o{ the function Bin. F (e0, 0:3, x ) nr after the
quick ly by emp loyins t,hn CUFIUL operaticn:

fabulated ås the valueE
preceding resu ltE mons
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o+qr' F, tt
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Also samples fron various distributions .nay be generated uilh the
C0l'lF operation by using the {act, that when 0(y) is the inverse diEtri-
bution function o{ distributisn 0 and y is uni{orurly distributed on
(0,1) then G(y) is a randon variate {rso the distributisn D.

For instance, to {orn a sånple of 100 observations fron e ståndard
normal distribution rle nake a table o{ the function N.G(0,1,rnd(1)} by
a C0l'lP operation as follor,rs:

0iEp.8.P1

75*
76*
77 x[0t-lP

78 tI XX

?9*x
s0*0
81 *1
se#ä
s3*:r
84*4
85*5
[}6*6
s7*7
88*g
89*$
90 *10
91 * J.å

9ä *1ä
9:r * 13
$4 *14
95 *15
9S #' 1å
9? * i.?
98 *19
s3 *19

100 # ä0
i.CIt *'

rOE *CLIHUL

10:r *
104 *
105 s

t
at-
l.r

4

5
6
'1
I

B

I
10
t1
J.ä

80, 100, ?9, 7g

0" 113456?8
Bin, f (e0, 0. ii, x )

0" 000?9?9t
0, CI068:rg$4

0.0P?s45s?
0.0?160-p,6?

0. 1304ä0s7
ö" 178S6305
0, i.gL63g9s
0.164ä6199
0.114396?4
CI.06536957

0" 030817s8
0.01ä00s65
0,003n5geg
0.00101?s3
0. 0s0e1811
s.00003?33
0.00CI00501
0" 0ss00050
0.00000004
CI" 00s00000
0" CI000CI000

XXXXXXXXXX

s0, ro0, 101

0.00079?ge
0.00?63?16
s" 0354 B3L3

0,10?08690
s, il3?50??7
0" 4 rffi?Ogl
0.60s00$s0
0" ??tfl?1?g
CI.886S6853
0,. 95e 0_11910

0.ggeg55tg
0" gg4g6iB3
,0.939?9111

0.9gg?3*s4
0. $9995?05
0.99999444
0,99999945
0" ggggggg5

0.9ggggggg
0" ggg9gggg

0" 9ggg$ggg
0.1e3456?B

tf

*
*[0].lF ?, 106,5,4*
* *1. lä:t45
* N,G(0,J"?rnd(1))
*
t$ *0.:644$
* *0.49315
* 0.4geg3
* *0.55747
* 1.94 759
tf l. ä1$4s

Here the välueg o{ the funrtisn $n line 5
106 by using the {ormat given sn line 4.

TNTTOR $ " t'lu Fion en

have been p laced on lines ?*
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Sinilarly' if ue like ta generaie 1? values of variable y according
to the nsdel Y=a0+sl*xl+åe*|l+eps urhere xl and xp are given and eps is
an error tern distributed according to N(0,st?), the c0ilF operation in
the follnuring conputation Echene witl do that {or us:
Disp, S. l2

l__ SUR\ffi ?6ISJ.[AR t[)1979 S"Hu$tonen (1ä4x S0]
1*
I * Qe.ngråtrnq jqge *SSffrd$S*tg_*"-r,iye1-resr..e5å4.gJ -:rtnds.l:
:i ls

4 # Y=a0*al#X|+aäxXil*eps,
5 * tlhere eFsEN,G(0,-**ff;rrnd(l)), s=3,
S * aCI*åtl$, a3"*3.0 önd åt-1.
7*
g *c0Hr' å1, ffä , 10 , g*.

9 * XXXXXXXX XXX J"A3,1A

10frxlxe
11 rf I -0,3S44S 6$
lt ätr **.4S:rå5 å10
13 *3 0.4ffiäs3 3:r
14 * .4 *0,55?4? &6

15 * 5 1. ä4 75* r-3.6

16 s S i", ä1"945 :!CI

1? * 7 -S" 0?194 94

18 *S l"544AS 144

19 * I 0" 0?833 $|*
a0 *ls --1, s6143 S$

el *ll -s. s4473 130
ef, *14 *0.5*1SL S4

e3*
hlhen C0llP on line S is activated the Y val,ues will be conFuted fsr the
Xl and XP values on lines 11-ee. The auxiliary lines I and 10 indicate
that Y is the function to be c,omputed. EDIT0R {inds the definition of
Y on line 4 and {urther explanations (de{inition of eps and values o{
g,a0,al and aE) on lines 5 and 6. 0n the basis o{ this in{ornåtion the
Y colunn is created and displayed according to the fornal on inage
line 9:
Dirp.!,!3

L SURUfi ?6 ES IT0A iC ) L9?9 S" F'lust$$en ( 1t4 x g0 )
1*
? * Genereti,F"$..,d*.$g*A$.cg$.åS.gJq. a. _gl#gF",f SSLgåSr,pU-Sq3.p..l:
3f
4 * y =*0+a j"*X l"+aäsXä *ep s,
5 # where trpsrN,G t0, sfäT rnd (t) ) u $*3,
S * a0*100, öt=10 ånd aä*1.
7rf
I *nOHF i"l , ää , 10 n $*
9 * XXXXXXXX XXX 1*3,'1E

lilsxtxeY
11 * L -0" 35449 6g å65. fi5
ffi * ä *0" 4$:rl5 å10 1S5" ä3
t? s ! s.4spg3 33 13?,54at-. r-t

14 * 4 -S"55?4? S6 1?9. å1
15 *5 L"g4-fl5$ åSS ä5e.33
16 * 6 1" r 13.45 3S 14 å. 1ä

L? #' 7 -*, *?ås4 94 ä00,:i5
18 * $ tr"544än 144 ä63"56
tg *9 *"S?*3:r åSS 45fl,53

ä1 *å1 **, *44?3 i.3S 319"6CI
3A såe *0.5äåBr s4 å??" 5:i
a3 #'
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To "check" thiE
(a{ter inserting a

D*sn*$r-*å

result ule cån
colunn C o{

FBrform å RTGRAN sFeratinn
c CIn stan t terrn ) :

1*
fl tr 

Q qqsr.g[d-ng., d#.]g,,,.*s gg.t'dll.p ..].g.s -glyqg J gg.rgås;.g.t, .gg.dg ]:
i: *
4 * Y=a0+al*X1+aä*XP+eps,
5 tr where eps=l,l.G(0rEf?,!'$d(1)), E=3,
S * a0=J.00, a1*10 and å0=1.
7*
S *CnilF ll,.?il , j"0,9

9 * XXXXXXXX XXX J.83. lE
lCI II Xl Xä Y I
11, fr I -0. :t$449 68 16g. 6g I [ . ?6
ffi * a *0" 4931.5 110 Lg5" e3 I *S. 0g
13 * 3 0.4geg3 33 137.54 I 0.13
14 * 4 -0.55?4? g6 1?9. ll I 0.5A
15 f 5 1.$4?Sg 136 fl5a.33 I -4.77
l.å * 6 1.äJ.S45 30 141.1e I *1"66
1? * 7 -0. 0?194 94 a00,:$ I g" a3
J"8 *' I 1.544äS 144 effi.96 l, 3.44
19 * I 0. CI?B:tr 150 e5e.53 L g"69
a0 *10 -1" 06143 gg l?e .77 J. -3.0S
el *11" *0" 844?3 1:r0 elB.60 I -0, ?e
äa *u -0.5ä1Bl s4 L77.53 t 0.54
E3 * XXXXXXXX XXX YYYYYY X *H. IE
e4 *DATA TE$T,11,flä,10
E5 *REGRAN TH$T,fl3,f6-
ä6 *REGRES$ICIN ANÅLYSl$: REGRESSANO: 'Y' DATA;'TEST'
P ? * T0TftL V& R IANCI * lBA 1'' I 13 DF * 11.

ett * RESIRUAL VAHIANCI*' Pl.l]0S 0F* I Rfe*0.990ä
E$ * UARIASLH HIGR.COTFT. STA.OEUIATI(]N T

30 * xl 11" 3?9313 1.44:S4 ?.990
31 * Xfl 1. 00öä56 0" 03536 es, e$i"
:fä * C 9S,905e59 3.64 B5L ?7 ,l0B
tr? *
ulul

easi 1y

l,E åE å

[DtrTOR rc ) 19?9 S. l'!u ston en
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9. Special spplir:rtions

SUR\rU 7[ [0]I0R san ber used {or data handlinS in vrrious special
aFplicatians, ln.lddition to normal text we cön u$e extra synbols in
the edit {iles for output cnntrol, special progröns rapable of inter-
preting the cantrol code and of plotiing or printi.ng the text öre
needed.

So far t$o plctting progråns usins EOIT0R as their host havg been
inplenented, The {irst o{ thesr iE a general text plotting program and
the secand one is a nusic ptot,ting systen. These pragrans have been
nade in collabaratinn wiih Elina and 0lli l,lustonen.

9. 1. Jext ljottigq proqr.aq JEXTFL{]T
TEXTPL0T is an extension o{ SUR\rU ?6 EDIT0R for plotting text in

variouE fornats via the graphic CRT or the plotter.
TEXTPL0T is loaded as a $URV0 ?6 roodule T fron disk SURU0 ?5/S3B and

it o{{ers t*ro altennative methods of use:

F 1 : T,Lil TT INS $ INGI.I f;HA RIAC T[ R$ { TVPT [dR I T[ R HfiS[ }
F A : PLil TTTNT $I"IRVff ?6 [N I T F TLg S

In Fl the characters typed rlill inrmedialely be Rlotted, but in Få
bpfore plotting a text, {ile must be created using $URUU 76 EDIT0R.
In nost cases Få iE nore suitable than Fl" becausp the text to be
plotted can easily be edited and some control conrmands are available
only in FP.

The characters io be plotted are based on a standard letter set (see
APFENOIX 1), but, the size and the {orn sf the characters nay be nodi*
{ied csntinuously,

The forn and the slrape are controlled by three paranetensl
Paulngfer 1 specifies lhe size. De{ault, is 1 and corresponds to

the heislrt o{ I mn {or the letter A on the sraphic CRT
(hardcopy) and to
the heisht of 1.3 nn {cr the lettEr A on the plotter.

Parane_krr I is an elongating {actor which changes the height o{
pach character Hith respect of the Hidth (sire) o{ the
characters. Oefault is i..

Fi*f +.U,q!,gLä ås t he än$ åe n{ s }ant in dsgroes" *efau ].t, is S änd a lso
n esat"ive vå lu es f,&fl h n emp X*yed .

For all the paraneters al.so non-integer values are pernitted. The
size and shape parameterg are entered a{ten the Fl and Fl Etarts, but
their values can be changed in Fl by typing S and in F3 by inserting
connands o{ the type ä(?,0,5,15) within the text to be plotted.

Also the starting point on the graphic screen or on the paper nust
be given with resFect of the present home of the pen. This takes place
by entering ihe coordinaies X,Y of the starting pnint. X and y have tc
be given in plstting units. Thus on the screen 0SX!900, Olylplp and
de{ault is X'0,Y=450. 0n the plotter the plotting unit is 0.1 nm.

In Fl also the nane of the text file and the {irst line to be plot-
ted have to be entered. 8e{ore selecting the initial line the file can
be sc.rnned qn the scneen by pressing RETURN(EXEC),
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In FP the follouins control codes are availablei

il(p1,pP,p3) redefines the size and the shaFe peraileters.

[(X) selects pen X (X=l,P or 3),
f(X,Y) specifies netl cosrdinates X,Y {or the next character.
D_(X,Y) sperifies nes coordinates {sr the next character

relative to the preseni position o{ the (invisible)
cur 50r.

f clears the screen.
I restarts the plotting {rom the initial line.
S cåuses å pauEe of ca.3 seconds in plotting.

(f,odes f,[ and S can be used eEPeciallv in naking
live displays on ihe graphic CRT in no$-stop style.)

e terminates plotting.

g(X,Y) de{ines natural harirontal spacing between adjacent
characters. Hpre 'naturå1' neang that the hori:ontaI
gaF hetseen consecutive Eharacters is X and the verti-
cal spacing is Y. Narrow characters will take less
space than broad ones in the X direction. Default is
X=3,Y.0. The true spacing is always proportional to the
si:e paraneter.

I{X,Y) defines strict Epacing beilleen adjacent characters.
'strict' neans that the characters will be plstted with
constant spacings X,Y. The trup spacing is also propor-
tional to the size paraneter.

9.3. l'lu*c plattig

The nusic plottinq progrån hased on SURV0 ?6 EDITOR produces å copy
of a nusic nanuscript in a forn csrrespading to high ståndard nusir
printing, The score is be plstted has to be transforned into a special
csde planned {sr this application and Eaved in an edit {ile. The code
nåy be checked rapidtry uith the graphic CRT, but the {inal output is
obtained using the plotter.

Since this apFlicatian o{ EDIT0R lraE no relation to statistical data
procesEing, all the details are orrilted here. Houever, to give an idea
of how EDIT0R nay be used for special purposes we have tuo rJisplays in
APFENDIX t representing a poriion of an edit file containing a rrusical
compasition and the {inal output of thE sane file.
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The standard letter set s(1,1n0) plsttEd on the sråphic CRT:

Appendix I

Affi#ffiHFffi$"å äJKtru[ ruffip
ffiffiSTE"fiWWKYä
ffih*dffi$g$?fr$kHsTTrT#p

{rytrstucwwdKyffiäåå#{$

12345678S0*-={}ly'$ 1 .,,

Examplel

a) Text saved in ån edit {ile:

l.-.-*$J$y.$l.g- fU ITER - (0 ) 19Ts S.Xss-tpnen t 100x 100 )
4l *
4A *ilte,1r0)Textplst S{å,1-.ä,15)
43 *s text plstt,ins prn$råm
44 *based 0n

45 n# (l.S, *5,0]suRV0 ?6 EpIT[]R.e
46 tf

b ) The s{åne tex t p lntted by TIXTFLST ;

"""llll""' 

,rtlllilllllr 
::;;rrr 

ril,:: lll*, 
fiilil::llil 

llll il[:,::,,:lil llll;:,,

# fexf p/o f fiffg pr#Srr#ri?

#ms#d #rp

i!!i:iii; lll,.,ulf lfgil! 
Irs,sr"'rlil,,,llr "llir!' {li:::ii, lliiiii, llilllt;, ll 

'".;f" rlll,,,lllr l;::irl!; ,,



f,
t
t
Itl'.
t{t .i. 1

i'.'
l.
t
t,
il ,

I
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I-IUSIC FLOTTII{C

a) f,cmpnsitinn cod*d End ssved in an sdit {i}e:

1 5URU0 ?S [nIT0R { t } i"I}?$ $, Nu:itgn Bn ( ?0x ?5 }
#$AL,H tll..Hs
*
*
* nS t4 /1/S ) X t 8SS/4 0$30,uatr i I }s"
*"fi {ä/1"/0}X { 0/äfi0}f'tsderatn rön äninå"
*oS {f,/110}ät1å?S/e00}n }Ii I'tustsnen { L$?9} "
{,$fi , T {3/4 }, W*rft, 4, L, ?5, F/4 ",
*Yf;0,XuS { å" *11" ä/15}pn', -Hbå/S,&.?,XCl, .iEbf; ,Hå},Xf,l. tr

*+F./4 ",ftO, S, YA3, X ( l/4 ),
***{h1/16, Xf, 3., YA3, X "# t å" 511/S } tr rå, tr08" rf,be), -:AbrSbSrAtr[] nXff.,sQ,.4,
.*US$, -*i$hl/B,XCloCg) uXCi. u *{HtlrX[l,A],XCl., {Hb,Ab} *
*G/4, uYSO'X+1, *C#?/firXCe, *iCt,FS) oX*1. rX[4, , R*
*-{Aä/$, XCT,YSS, X*l,GSA}, XCe ",*.lF,[tl/16, XCe oSh],XIAn n **$l,XCtrA,XCP, nSrF] rX*l, ir

*u80, {[,/8,xcl,Fål] ,xc1", {Ft,x[1,,f h) ,x[å, , {rt r0}x
tf*lCä /8r7. rS), 2,, {FilnZ" rtt,)', ?. n.:f{0., U. rftl}, Z.*
r*UX00,H"[:, {HJ./B:å0,[$g] ,Yfi*,X"S { 1" $l.t "el3.S}mp'n,
*H9,'-*18bfl/L6,n,FS/S) r'iFt /1S,Xt1.,I h, XCl.,ttbå,ilb], R*
*US0, +.lF#/B,F:/16,Xf l,GS) ,Xf,1", ,
r {F t /8, F /16, Xf, I, G t}, XC 1", dE lS, nil /16 o 

yf, 
, XC 1, Cfl }, yH 0, xc l. *

*USS, +{f,t,l/S:G, Ce} , YC0, X "B}f " ,
*H9, L " ?5, *4F#ä/i.6, FtrA/S), ol$ff lXS, Xt1, ** u Xf, 1", GtrF) x
**',frf ,YFoX*1,GS,YA,XCl.,Eb,D) * 

-lC#,ftS,IuFlå],VSS, *'if,tE,Hl,FS,G*l],Ru

b ) The säme cssrpnEitian p lstt ed on the drum p åsttB!. tflä?* ) ;

ffituAffitnHHäffi

J'n*

I
FT

l-

lF1

4

5
6
?

s
fa

tn
L1

1ä
,t'
År-r

14

15
1.6

fi
18

19
e0
el
eg
st,
I- ul

Msdenato esn enimfr Offii tutuston€ffi {1$?#}
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EntrTING nPgRATISNS tstaius i"n Febrilåry 19fi1.)

[ach nperatinn has tn be t ypnd in t,hp beginning nf {sn smpty line
and it, r*i 11 h'e *ectivated by mnvins t,he rur$$r tn the line of
the operatåsn {c bp used and by FrEssing t,he key I0NTINLJI nnce.

Hhen the aFerstinn ig ertiven fi,LiN iE digp layed in the left, upFer
cnrner n{ t,lre [RT,

N ntat,ian s i
Ll,Ll= line numbnrs CIS t,he first and last line tn be uFerated,
H x imase line nunber
x, yr r* arhåtrary chanerters

1. CffNTR,OL AilN B*SIC OPIRATICIN$

RED Iil {S s$ U.n eg} , -iS nf r n lumn s}
redåmenEinng 'Lhr edit field *ithout changing it,s contentg"

SCRATCH

clears the edil {ield from the SCRATCH line onwards.
CLEAR Ll,LE

clears the lines Ll-L? to the right {ron the current position
o{ the f,utsor.

CLEAR Ll,Le,K
clears the lines LI-LP {or thoEe colunns indicated in the image
line H by non-space characterE.

CLEAR xy
clears a rectangular {ield indicEted by an x in the left upper
cor$er and y in the right lower corner.

ERASE {strins}
eråses all characterE occurilg in the string {rom the edit
{ip td.

OELETE Ll,LE
deletes the colunn indicated by the cursor {rsn the }ines LI-LP.

IIISERT Ll,LC
inserts one enpty colunn to the current cureor pssition {or the
lines L1-L?.

cOFY Lt,LA,L
ropies lines 1"1-Lt to.x new place startint {rom line L. Tlre for-
ner contents o{ lines L,L+1,...,L+Le*Lltl r{ill be destroyed.

itovE Ll,Lg,K,L3
K="XXYo
copies a subfield consisting o{ coluuns indicated by X's and

lines L1-l-8 to a poEition starting {ron line L3 and colunn
indicated by Y.

l,l0lE xyz
novcs å rectangular {ield indicated by x in the le{t upper
corner and y in the risht louer rorner to a place indicated by
z so that x will be in ihe position o{ z.

J0IN Ll,Le,N,L3
noves the lineE Ll-L? {non the edit file N to the present edit
field so that the firEt line t"ill be L3 in the edit field.

J0Il{ {nane o{ edit file),A1,48,43,...,Lg
noves the subfields (chapters) A1'4P,43,... de{ined by OEF

operations to the present edit field so that the {irst line of "

the fi.rst chapler uill be L,q.

OEF {nane o{ a rubfield (chapter)),Ll,Le
de{ines the lines Ll-Ll as a chapter to be called by its nane.
{DEF is a specification and needs no activation.)
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FIND'istring)
{inds Lhe {irst occurencB of the string in the edit {ield,
The cursnr will then point the {:.i.rst r.haracter of tlre string.
By pressing CONTINIE innediately again the next occurence
will be found etc.

FIND L1,LE,K
finds the occurences o{ the string on the ilrage line K

fron lines Ll-Le.
REPLACE Ll,LA,K1,KE

losks for the string described on line Hl fron lines Ll-Lp.
If C0t{TI}lt-E is pressed thereafier the Hl string will be
replaced by the string on Line K€ and the next occurence o{
Kl will be searched fsr. I{ CLEAR is pressed Kl is not re-
placed, but the next Kl nill be searched for.

sET Ll,Le,H
inserts the non-space characters in K to the lines Ll-L!.

e-. SAUINC AND LIADII'|G

SAVE Ll,Le,L3,{nane of a SURUO ?6 data {ile}
noves a data natrix on lines LI*LP to a SURV0 ?6 data fil.e.
The names of the variables are listed on the Line 13.
An obs.nane must be at ihe beginning of each observatisn line.
This operation can be used for input of neu data as ueLl as
{or enlarging and editing o{ a nuneric SURV0 ?6 data file.
Eventual neu variables and observations will be autonatically
defined in the SURVCI ?6 data {ile.

SAlrE .lnane of edit file)
saves the current edit field in an edit {ield on the R disk.

L0AD (name o{ edit {ile}
loads sn edit, file saved [y SAUE to the edit {ield.

I.OAD

loads various 5URU0 ?6 files to the edit field.

3. PRINTING

FRINT Ll,LE
prints the lines Ll-L? on the printer.

PnINT Ll,Le, {,separator character)
uorks as PRINT above, but starts å new line uhenever
the spparator character is encountered.

PRINT RI,Rg,{lst page),{le{t edge),{page length),{extra lines}
{{ile 1),{chapter l}
{file ?},{chapler fl)

ENO

prints ä dscument ronsiEting of Eeverål rhapters in severäl
edit files sB that the text will be automaticaI}y divided
intu påges ånd the påges tgill he started by snB or severål
header lines sith äpproFriate påSr nunbers.
hlhen the PRINT operåtinn is activated, n$np fif chapt,erE ts
he printed nped$ to be in the current, edit fi,eld,
The header li.nerE {or t,he p&g$s sre tn be descrj"bed on edit
line$ Rl*Rä ,snd the line Rl must contain the inage o{ the
påtln nunbgr in thr f srn llil$,
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l.:. F0Rr.tATTrryg

TRI},I LI,LE,C
nakes up the lines Ll-Lä using the line uidth c without breaking
Hords, nunbers and other continuous character strings.
If neg lines are needed, they will be autsnatically ingerted and,
on the other hand, unnecesEary lines will he deleted.
After TRIiI only one sFace will be le{t hetween the ,words, and
the right edge will not necessarj ly be even. To rnoke it straight
use TRII'IP inrnediately after TRIll,
The lines a{ter ,ln enpty line or startins with at least one
space will be Freserved as net,r lines.

TRIile L1,Le,C
npkBs the righi edge of the lines LI-LP straight in the colunn
position C Eithout breaking or connecting the lines by inserting
spaces evenly betseen the 'uords'.
If the line ir Ehor! fnr nnre than I characters nothins will
be changed.

TRIil3 Ll,Le,C
operates aE TRIll, but breaks the words nhen needed according
lo the rules of Finnish. TRII{S operates rather Htis{gctorily
also in cther languages.

F0Rl{ Ll,Le,K
K:tr AAAA -1?3,$ AAAA -ll.US etc. n

redisplays a table on tines Ll-Lä and consistinq o{ alpha and
numerir columns in the {ornat indicated by the inase line K.

5. 5TRTII{G

suRT LI,Lä,H
H=' XXXX s

Eorts the lines Ll-Lä i.n alphabetic order accordins to the sort
key de{ined by XXXX's on the irnage line K.
If the sort key is o{ the fornr 1111, sorting will be numeric
ir ascending order.

-S{JRT L1,LE,K
sarts in descending order in case of nuneric sorting.

PER}I L1"LE,L
pernutes the {ields (colunns) on lines Ll*l-[ accordins to the
fields on the lines L,Lt l,l-+?, . . .
fhe nunbers of fields on line L.ri and Ll+i nruct he the sane and
the fields nn line Ll+i r,,ill be pernruted i.n a new order corre*

'sPondin! to the alphabetic order of the L+i field.
I{ sone a{ lhe lines L,L+l,... ig enpt,y the renaining lines tlill
be Fernuted accarding to the LaEt non-enpty line. For exanple"
when changing the order of cslunns in a table the line L. should
paint gut the netl order and the line L*l should be empty.

6. I.ILFIIRII SF,THATISN$ FOR TAHLIS

c0[$lT L1,Le,K,C
inserts nurnbers C,C+l,C+e,... on lines Ll-Lä in the {ornat indi-
reted hy an inage line K o{ the forn " *123.1 ".

COTJNT L1,LE,K,C,D
unrks si$ilar ly, hut insicnts l,he nunlerri C,C rD,{ltp[,,.,

ICIUNT L1,L3,K,C,0,8
r,lith E)0 insr:rts numbers
C, C4D, C+ä0, . . .,C+ (t*l )0,C,C+0, C+?0, . . .,C+ (E--l)0,C, C+0,C+ä0, . . .
on l.jnes L1-L? in the {ormat indicated by i.rnage line K thus
generating a cyclical count.
I{ E{0, the nunbers inserted will be
C,C,, .. ,C,C+D,C+0,,.. ,C+0,f,+?o,C+ä0, . .. ,C+eO, . . , .
where each of values C,C+O,C+PD is repeated *[ tinres.
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cuilul [.1,le,K
t,there K'" XXXXXXX *1. U345 'r

conputes a nu"ul colunn as a currul;rtive sum o{ t,he values in the
XXXXXXX column.

LAG L1,LE,H,C
K=" XXXX XXXX XXX rr

msves the cnlunns indicated b), X's on the image line
C steps do$ngards. The C {irst lines on the corregponding
colunns uil.l be cleared.

DIFF L1,Le,K,C
K'" XXXX -1ä3, lP tr

csnputes on lines Ll-L? the C step differences of X-colunn
accsrding to the image -1å3.11. l{iEsing C inrplies C=1.

zDIFF t_1,Le,K,C
uorks ae DIFF, but conputes the dif{erences in percentaEes,

C+ Ll,Le,K
K=u XXXX XXXX XXXX -f:r. lP n

conputes the sun o{ XXXX*columng to the colunn ind.icated
by -t?3.12 {or tlie lines tl-Le,

ct Ll,Le,H
workE as f,r., but the product of XXXX-colunns is conFuted.

c- L1,Ll,K
K=" XXXX YYYY -n:{,H tr

subtracls the YYYY-colunn frsr the XXXX-cnlunn.
c/ L1;Le,K

divides the XXXX-{ield by the YYYY-fietd.
L+ Ll,Le,K,Lg

K'" -P3.1P -l33.1l *1?:r.12 tr

conputes the sun of lineE Ll-L? {or the columns indicated by
ihe inrage line and inseirts the guns rin the lino-Ll according
to the inages on the inage line.

L* Ll.,Le,K,L:{
works as 1+, but the product is conputEd.

L- Ll,Le"K,L3
computes the diffsrence of lines Ll and Lå to line Lir.

L,/ L1,LE,K,L3
co$putee the ratic of lines Ll and L? t,o line L3.

Ft${c L1,Le,K
H=" XXXX XX'XX XXXX -H3.1P tr

conputes a nuneric function of XXXX-colunns as å ner't

colunn indicated by -1?3,12 on tlre image line for ihe
lines L1-L2. The {unctisn must be de{ined on progrån
tines 100-119 as a subroutine in the {orm
100 Y-function(X(1),X(e),...,X(ll) ) :RETURN
where |l is the nunber of XXXX-colunrns.
if l''l=l ({unction of sing le variab le) " the subrouline
nay have the Einple fornr 100 Y=function(X):RETURN
If the EOIT0R progråBr is protected (IERR 406), the general
forn of FIJNC described belou sr C0tlP must be enployed.

FUNC N,Ll,Le,K
K=" XXXX XXXX XXXX *123. l3 I
works as FUNC abovn, but enploys a {unction subroutine N

which has to be saved on the data disk under nane N in the
forn:

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

Y
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collF L1,Lg,F,K
where F and H are auxiliary lines and, {or example,
F'"XYsqr(Xtp+ytt)",
K=o XXXX XXXX -l2g.12 ",
colrrputes values o{ the function (sqr(xfp+ytp)) far the val.ues
(X,Y) c{ the XXXX coLunns on lines Ll-Le. The ner+ colunn will
be diepla),ed according ta the nuneric fornrat (-Ug.lp) de{ined
an the fuuge line K.
The functisn nay he alEo de{ined by using various variables and
constants speci{ied outside the line F"

7. STATISTICAL OFERATIONS

0ATA {nane o{ data set),Ll,Lfl,L3
de{ines a data set on lines Ll-Ll. Each line includes one
observation vectnr in the {ornr
.lnane of observation) X(1) X(e) ... X(t'l).
Line L3 contains the nanes of the variables Xil),...,X(il).
(DATA is a specification and needs no activation. )

REGRAII .inane of data set),K,L
conpuies the parameters o{ a linear regressicn nndel {ron a data
set defined by a 0ATA line. The inase line K speci{ies the
cslunns s{ the dependent variable by Y,s and the colunns o{ the
regressors by X's (also a constant tern has to be defined in
this way). The results uill apFear {ron Line L onuardE.
I{ the inase K includes a {ield of the {orn -183.1?, the residu-
als o{ the model uill be inserted to this colunn.

C0RR .inane of data set),K,L
csmputes. neånsr standard deviationE and correlations fron a dats
Eet defined by a 0ATA line and {or the variables specified
by the XXX-{ietds of the image line K. The results r,rill appear
{rom the line L onurards.

I,II.[.TIllAY TABLES;

TABLE {naue of table},11,le,{type}
de{ines a nultidimensional frequency tab}e (type F) or a nrulti-
dinrensional data table (type X). The table should be described
from the line L onwards in a {ollowing {orni
37 nTABI-E TE5T,38,46,X
38*AA1AEffiA4
S9TBBlEEBlBEBlBABlBE
40rc0**
41 rcl 0l 1111 1e11 fllll eell 3111 3e11 4111 4e11
4? * De lil.e nu elle eeu 311e 3e1? 41U 4e1e
43 * D3 1113 1e13 e113 ee13 3113 tr13 4113 4a13

. 44 *Ce Dl rlel leet e$1 eEel 31e1 3eg1 41fl1 4eel45 * 0p llee leee elee eeee 3ue Seee 41ee 4eee{6 * 03 1113 1ee3 e1e3 eeeS 3H3 3ee3 41e3 4ep3

The vårialrJ.ns (fartnrE] A ånd B år* here ggJsgs*tlggerfågl_E ånd
the vår iab les t ön d n {sr F f .o_W*_åå*Snj.t+S"ng.
In this cåse *tr {}?r tfru j,in*,' 40 pmi.ntE orlt t tin e o lumn {:: :!ås$i{ier*
(abnve) and t,he rst', r1*lr$i'ficrs (t,* 'tlie leSt). Numbpr' {l{ *'fr
rndirat*ri t,hn m*lxinrum Lensth $S t,fie e LaEE ns!$t$r,"

Ths clas* nriåmes cån bn {renly ss}#rtsd ;lnd th*y r&n he typerrl
hi*r*:-åtrfii.c.nlly s$ nhnvn? {l!" complntgSy. Thg strLliltL'r,r;: n{ t,hu'
t.nh' Le $u$t,. hn hierårrhir:1, h$tslEVsr,,
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The folk:t.ling TAB-operation", ale available {or table nrodi{:icat*
ions and they put the nodi{ied table {rom line l. onurards and
call it Eith the nane {old nane).:4th letter a{ sForalir:n nord).

IÅF{' ':l..r.l 1r\ .1.

copres a tetrle.
TAB$ {tab le) , S, L

displays the table uith I rs$ classifens (S=0,1"e,,..,N).
TAB{ .itable),A,B,L

changes the positians of the classi{iers A and B.
TABI {tab le},C,Cl,Ce,L

changes the pssitions o{ classes Cl and CP for C-classifier.
IABD ttable),C,L

deletes classifier C,
In a {requency table the elements of the nodified table are the
narginal suns of C-cleesi{icstioni In this case TåS neans col-
lapsing over classi{ier C and the result is an (n-1}-di$ensional,
tab le.
In a data table the C*classificalion will be changed to a N-
classi{ication where the C-class names åre replaced by indices
1,e,... The modi{ied table has still n-dimensional and has the
old structure and contents; only the nane C is replaced by N.
I+ TAm is applied to a data table Ehich already includes an N-
classi{ication, the C-classification will be united to the N-
classification and not,l the diurension o{ the table will be de-
creased by 1 but the nunber of alernentE renain." the sane.

TABJ ff -tab le),C,Cl,CP,Cn,L
conbines (in a frequency table) the classes Cl and C2 in the C-
classi{ication and callg the united clasE by Cn, The class Cn

takes the position o{ Cl and C0-class will be cancelled.
TAB+ {table 1},{table ä},1

{orns the sun of tables 1 and P.
TAB- {tabIe 1),{table P),L

{orns the dif{erence o{ tables 1 and ?,

ANOUA .3(-table),1
conputes fron a n-dinensional data table the AN0VA table accord-
ing to m factor experinent and positions that table fron line L

on$ards.
TABFIT r.F*table),K,L

est,imatesi {rnnr a F-table a loglinear nr:del defined on line l(.
The speclfication Li.ne K has the structurui
LCIGI..IN AB,AC,D
uhpre AB,AC and D are the configurations (narginals) to be
{itted in the l{L-eetimåtion.
Structural xerss åre denoted by -.

2. rnur-lttamaton painos

Helsingin yliopiston monistuspalvelu
Painatusjaos Helsinki l98l


