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Statistical Computing with a TextEditor

Seppo Mustonen

1. IIITR(IDIJCTION

Il is quite cg$son that uhen uritinE a research report containing nulerical tables the
output {ron the conputer cannot be used ag such, but the results have to be retyped
nanually. This nay happen even if lhe csnputer output is sell designed, since the needs
o{ the user nay change during the reporting phase.

(Jne solutisn to this problpn is to have the posEibility o{ saving results in output
{iles uhich can subsequently be treated as tert {iles using a text editing progrår.
Parallel to this approach se have develsped another Eolution to these editorial problens
uithin the interaciive ståtistical systea StIRU{l ?6 sperating on the desk corputer UanE

P?00UP, {l{ustonen 1980a}. Our Eolutisn has been realiued as a nes extensive SURtf0 76
nodule called EOITOR and it is slosely connected to other paris of the systen.

SURVtl ?6 EOITOR uorks as a nornal text, editor, but it also includes several nunerical
and statisiical operations thus forning a ssåll scEle statisiical operating systeu. The
nain purpose o{ EDIT0R is to lessen the burden of a ståtistician in data nanagetent End

repont writing. EOITUR can be ssed fsr various tasks encountered in ståtistical data
processing like

1) input and editing un{ornatted data"
P) saving data in SURtÄl ?6 files,
3) editins SURW 76 {iles and results,
4) nranipulating lists and multiuay tEbles,
5) ariihnetiral and ståtistical ronputations,
6) data analysis.

tlorking in editing node di{{ers considerably {rom conversatiolal inieractive data pro-
ceEsing, as used for instance in i,he najority sf SURUI ?6 uodules. Since both the daia
and the operations or connands are displayed and handled together xithin the {rane o{ an
edit field, the user has an extrenely close contEct sith his uork and he has the possi-
bility to rontrol each detail o{ the conputatisnal and editorial activities betier than
in other forns of interactivB analysis. An editsrial operaiing sysien deaånds nore expe-
rience frou the user then a sinple conversatj,snal systen, but. at the såle iire gives
norp ecope {or inagination. Edilorial node is no subEtitute for conversatisnal node, in
general. There are, hosever, geveral {crne of interactive data analysis and trånagenent
uhere editorial node is Bore natural than conversational use. For exanple, problens in
analysis of variance and log-linear ltodels for contingency tables can be easily handled
in EOIT{IR (i,lustonen 19S0b).

It gray be reasonahle io have di{ferent interactive norking principles avEilable in the
sane interactive ståtistical systeil and let the user select the devices nost suitåble
{or a perlicul:r problen. In the SURftl 76 systen we try to provide nany ef the ststisi,i-
caL operations both in conversåtional and ediiorial node.

In thj.s pap€r $e shall describe principles and applications o{ the editoriel approach.
The sain enphaEis will be on statistical and nunerical operations. Pure text prEcessing
activities uill not be discussed in this cortext, A conprehensive accsunt of SURITU ?6
EDIT0R is given in l{ustonen tlgg0b}.
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blhen qorking uith EI}IT{IR the uhol.e editing process is controlled by thE norel kertca:d
keyE ånd 3P progrannable 'soft keys' {F-keys) uhich are used {or sinple text edilirg.
For nore conplicåted tasks various editing operåtions are available.

A1l the infornåtion is represented in an edit fietfl Hhich consigts, for exånple, of 100
coluuns and ?50 rnls. The field is ahays partiålly visible on the CRT_.ghich is like a
rindou to the field. The user can eaeily Ecroll the text on the CRT to any direction by
pressing cprtåin F-keye Bilh arrsE indicåting the direction. The editing operations are
also typed in the edit, {ield and they cån be ireated as roruål texi. Any operation is
activated by uoving the cursor to the corresponding line and by pressing key C0t{TIt{tE.
Shenever needed the contents sf lhe edit, field (iables, iext and operations) cal be
såved in ån pdit file by aciivating a SAIG operation.

The edit {ield is like e notebook {or the user, but ii is nuch nore flexible, since text
änd dåtå in that notebook can be worked upon by editing operåiions and the results of
these operaiions car be direcied io any part of the {ield. Since the editins sperations
thenselves åre typed a$ong ihe text and datE, the user cår pLace theu as he likes, usu-
ally .near the object o{ operation.

If the user likes he can put the operations on adjEcent lines and carry thel out Etep by
step as an Editing progrån, but usually this is unneresiåry. 0n the contrary, it. is
iypical lhåt durins the editing procesg the field is {illed $ith a trixture o+ text, dåta
and operatisns, and the user scratches unesseniial ingredients Ehen needed.

ldhen stariing a neg job uith EDIT0R the upper le{t side corner sf a 100x100 edit field
is displayed on the fl4x80 EEreen:
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SURV0 76 E0IT0R tC )1979 S,l{uEtonen (100x100}

jie!-i:-t-ie3-L-qss-*:
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The sire o{ the {ield can be altered by usinE a redinensioning speration REDI}I n'n.
gbserve that there is no strict correspondence befuteen the size o{ the edit field and

the sire of a page in lhe final report. It is typiEal !o have rather large edil +ieldE

and let EDIT0R auisilaticallv split the fields into pages when the docurent is printed

with a PRINT oPeration.

In display 1 representing an enpty edit field, the cursor is blinking in the {irst pssi-

lion and the user uay start. tyPing texi, data velues and editing oPerations. The svsteu

can in nany respects be operated like a nsrual lypenriter ånd the text aPpears conti-
nuously on the screen.

Typical texi ediiing tasks are acconPlished si$ply by F-keys. bte thus have sPecial keys

{or insertion and deletion o{ characiers and lines, {or noving the cursor, etc.
The leading principle in all editorial activities is thåt nininun efforl (i.e. nininun
nunber o{ touches tlith the kevboard) is needed {or then.

E. EXAI4PLE IIII OATA AI{ALYSIS

Assume nql that ue have iyped the {oll$aing sBall datå set in ihe edit field:

0isp.3
1-' 9URtIl ?6 EOIT0R (C)19?9 $'ltustonen t100x100)

I
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* Year Iy cCInsunption CIf certain beverages Fer inhabitant
* in s$ne EursPean counirieg in f9?4-19?B:
* f,of f ee Tea Beer hline $Pirile
* (.!ts l..-.-lkg ) --.iÅ).. t 1) . , Lll--- .

*Oenrnark 11"4 0'43 116'3 1l'5 1'7
* England 1.5 3'49 118'3 5'? 1.6
* Finland le'0 0.1? 55.e B.? 3.?
* Franre 5'3 0'11 45,8 101.8 e.5
* Germeny 5. g 0. 1? 148- 0 gE.9 3- 0
* Holland 8.7 0.54 E1'5 ll'e e'9
* Ireland 0'e 3.?B 1e?.9 4"5 e-l
* Italy 3.5 0.06 l4.P 99' t 1.0
* Norway 9'0 0"13 45.1 3.e I.8
* Spain e.5 0.03 4?'6 ?1.8 ?'8
* Sweden 11. ? 0'34 56' 0 8"6 :i- 0
* Switrerland S'? 0'15 70.9 44'8 g-0-
*
*
*
*
*
*

If $e like is sorl this datå set in ascending order lrith resFect to 'Hine congunption"
this uill be csrried out by a SllRT operation trhich nay be typed on any edilor line (here

on line 19) in the {orsl
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The lines ar e n H J.r srt! i
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rr -rr gign
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L, ,,FURUO. 18.FOIT0R ,_ .tC)19Ji_$=i'tu"gjsne[_ t]00x100] ,.. ., ,,, , _ , , ,_*
* Year ly cgnsugtption o{ certain beverages per inhabitant* in EBnB European csuntries in lg?4-lg?B:
* fnf f ee Tea Beer hline Spirits* ,!hr)..(ks) t1). (1),,(11,.,.
* Sennark 11.4 0.43 116.:: 11"5 l.?
* England 1.5 3.4e 118.3 5.7 1.6
* Fin land 1e.0 0,17 55.1 8,7 3.9
* France 5.3 0.11 45.9 101.8 e,5
* Germany 5.9 0.17 148,0 eE.g 3,0
* Hnlland S. ? 0.54 81.5 11.e e.g
* Ire land 0. e 3. ?8 1e?.9 4.5 e. I
* Italy 3"5 0.06 14.e 99,1 e.0
* Norway 9, 0 0. l9 45.1 3,3 1. I
* Spain 1.5 0.03 47.6 71.8 e,B* Sweden 11, 7 0.34 56. 0 8.6 g. 0* Switrerland 8.7 0.e5 ?0.9 44.9 e.0

s0RT has three paraneters. The fuio first paranel,ers 6,1? re{er to ihe lines nhich are to
be sorted and the last paraneier 18 is also a line nunher indicaiins the line uith the
sort, key uhich is given as a uask '11111, in ihe colutn corregponding to ,lline,.

l{otl in order to start sorting tle have lo activate the SIRT speration by pressing the key
C0NTINUE urhen the cursor is on line lg. llhen cONTlNuE is pressed EDIT0R alsays tries to
interpret the csntents o{ l,he current editor line as an editing operation. If thB line
corresponds t'o a valid operation, it is ilnrediately executed. 0theruise ån errsl nesgåge
is displaved. In lhis case activation with C0t'lTINtE leads to the folloring display
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The lines are R{u in an ascending order arcording to ,!line,. To display ther in de-scending order ce sinply chanEe i,he SIRT operation tc a -S0RT operation by inserting å"-, sign

19 *-s0RT 6, l?,18
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As an exanple of hsr typical data analytic prohlens are Eolved in EDIT0R ue try to esti_aate a linear regresgion nodel uhere ,Uine, is the dependent variable. To have a con_stant tern in ihB nodel ne first create a new colunn of plain l,s and this takes place
by a SET operation of the forn

Oisp.6
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In staiisticEl operations our data set can nou be referred i,o by a nane IBH,ITRIES by
inserting (here on line tg) a DATA specification

l9 *DATAC0U}ITRIES,6,l?,4

where 6-17 are t'he lines {or the data values and 4 refers to the line telting the nanes
a{ the variebles (colunns). Thus our dala eet ready for statisiical analysis looks likå
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Yearly consunptisn o{ certain beverages per inl'rabitant
in sone European countrieg in 1974*1978:
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5.3 0. 11
'-!, q n nA,L'tJ Vr gg

e,5 0,03
B.? 0,e5
5.8 0" 17

11.4 0,43
8"7 0,54

le.0 0,1?
Ll- ? 0.::4
1.5 3" 4e
0. e 3.79
9.0 0"13

45.8 101.8 9,5 I
14.e 99.1 e.0 I
4?.6 71.8 e. B I
70"9 44. B 9.0 1

148.0 eA.9 3.0 1

116" 3 11"5 l. 7 I
81.5 11.e 3.9 I
trtr? $-lAfr{
JJrl- lJr I LrJ -L

56.0 8,6 3.0 I
11s.3 5. ? 1.6 I
1e7.9 4,5 e.l I
45.1 3,e l.g I

I*
*NATA ICIUIITRIE5, 6, 1?, 4-

0bserve that rle have also added the label 'Constant, above the låst colu$n.
To ronPute the Paramelers o{ a linear regression nodel a REGRAI{ operation is enlered:
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0isp.9
15 * Ensland 1.5 3.4e 118.3 5.7 1.6 1
16 *Ireland 0.9 3.78 H7.9 4.5 e.l I r

1? * lloruåy 9.0 0.19 45.1 3.e 1.8 1

1S * XXXX XXXX XXXXX yyyyy XXX X -1å3.1
19 *DATå C{ltSlTRIEs,6,l7,4
e0 *RE6RAN C0t_htTRIEs,18,21
el *

REGfiAN has three paramelers: the nålre of ihe data sei tC0tl{TRIES}, nuuber s{ the line
sPeci{ying the nodel (18} and number o{ the the first line to be u.*ed for lhe resul.te
(P1). The nodel is specified (on line 18) by plscins Y's to the colunns of the dependent
variable ttline) and X's !o the colunns sf ihe independent variables (Co{{ee, Tea, Beer,
Spirits and Constant). Furthernore, åE ån option, it is possible to obtain the residuals
as a neu colunn by giving a nunerical for$at as an inage (-1P3.1). Activation o{ the
REGMN line !0 sives the results

Disp. 10
1 SURV{] ?6 EDIT0R (C)19?9 S.llustonen t100x100)

1*
g I Yearly cEnsunpiion of certain beveraEes per inhabitani,
3 * in Eone European cauntries in 19?4-19?8:

[s{fee Tea Beer lrline Spirits Cc'nstånt
(ke) tkq) {1} tl} tl)

6 * France 5,3 0-11 45.S 101"8 e.5 1 :6.4
7 * Itely 3,5 0"06 l4"e 39.1 3.0 L 5.7
I * Spain e,5 0.03 4?"6 ?1.8 e.B I -15.:i
9 * Switzerland 8.7 0,35 ?0.9 44,8 3.0 I 10"9

10 * Gernany 5. B 0.1? 148.0 3e.9 3,0 I -?,::
11 * Oenmark 11.4 0.43 116,3 1i..5 1. ? 1 ll,5
H * Ho I land B. ? 0.54 gl.5 ll, e e,9 I *6. S

13 * Finland ll,0 0"1? 55,e g-? e.9 I 0.5
14 * Sweden ll, ? 0,:i4 56.0 9"6 3.0 I 1.9
t5 * England 1.5 3,4e 118.3 5,? 1""6 I -1,7
16 * lreland 0.P 3, ?B 1e?.9 4"5 ä" I I 1,3
1? * I'lorwey 9,0 0,19 45,1 3.7 1" B 1 -38.0
18* XXXX XXXX XXXXX YYYYY XXX ;{ *1ä. 1

19 *DATA [0ul.lTRIES.'6,17,4
EO *REGMN COLINTRIES, 18.'31-
Pl *REGRESSIOI'I Ai'IALY5I5: REGRESSANS:,bline, DATA:,IOUI{TRIES'
ee * TOTAL UARIANCE= 1"401.6ä3 DF= lL
A3 * RESIDUAL UARIAI{CE',, 4$0,eel DF= ? RfE=0"?819
A4 * VARIABLE REGR"IOETF, STD.DEUIATIOT{ T

e5 * Co{{ee -?"689164 A,05534 -:t" 741

4*
5*

eg * Tea

27 * Beer
-ee.69446ä $"186:!0 -e" ?:lB
-0. e6B1?? 0" r0304 -1":iä0

eå * Spiri{s -?.0S?441 13.6e378 -0,5e0
e9 * f,onstant 139.644319 37.98P59 3.676

The greal advantage s{ ihe editorial approEch is that lle hsve a}l the ingredients {d.:ta,
results and oPerations) on thp same level end inrnediately gvailable *or new mcdi{i-
cations and oFeratione. For exanple, it is easy to alter the data values or the nodel.
Here it seeos to be reassnable ta sinplify the $sdel by dropping lhe variable'Spirits,,
This is done by cancelling the X'e {or 'Spirlts' on ihe inage line l8 and by reactivat-
ins the REGRAI'I line ?0.
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D*:.r.' 1l
5URU0 7å

15 * England 1,5 3,4e 118,3 5.? 1.6 I -1.? 0.:i
16 * Ireland 0.1 3.?B 1e?.9 4.5 A.l I 1'3 -0.4
1? * Norway 9. 0 0. 19 45. 1 3,4 1. 8 I -3S. 0 -33. S

18 * XXXX XXXX XXXXX YYYYY X -18.1
19 *DATA IOUI{TRIES,6,17,4
a0 *REGpsH [0ul,lTRIE$, 18,3l_
r1 *REGRE55lON ANåLYSI$: REGRESSAND:,hIiNE, DATA:,COI$ITRIE5,

et * T0TAL UARIAI'IIE= 1401,613 DF= Ll
I:t tr RESIDUAL IJARIAi{IE- 4B0,ttl DF= 7 Rt?=0.?819
E4 * IJARIABLE REGR" IOETF. sTD " NEUIATIOI'I T

e5 * Cs{f ee -7.689164 e ' 055:14 -3" ?41

P6 * Tea -ee,69446e 8.19630 -P.738
* *Beer' -0"eGB1?? 0,10304 -1.3e0
AB * Spirit,g -?' 087441 13'6ä:178 -0.5P0
eg * f,ongiant l:9,644319 :r?.98e59 :!.6?6
30*
31 *REGRI$Sl0iq AilALYSIS: REGRESSAI.ID:'ljine, DATA:,COLIilTRIES,

3ä * T0TAL tsSRIAitl[E= 1401.613 DF= 11

33 t( RESIDUAL UåRIANCE= 4?,6'439 DF= B Rfl=0"??:r5
34 * UARIAELE RGR,ITIEFF" STD,DEUIATION T

:t5 ir [s{{ee -?"6363?1 1.95?0e -3.90e
3å * Tea -el. 00e946 ?, e659? -e. 890

3? ir Beer' -0. e891tl 0' 185?3 -1.5e:l
38 * f,snstant lä3. B555Bg l9' 03494 6.433
3g tt

altered the first line of
ss$e st,eps ts the right.

them as r,Je like, {or in-
labels and csmmentg"

9-tg!i:_t:_qel_!-":lgy-t_Ll

DiEp. lP

{ su_Rvg ?F-gr
1*
g*
3 * (lli
4*

and acti,rate by FresEin!

Oisp. 13

r suBr€..76 E!
1*
?*
:r * tl.+
4*

In srder ts avoid repeat
it ig possib Ie to uge ty
written Es followg:

Disp, 14

1_._SURjJ0., 76 Ep

1*
e*
3 * X=lE
4 * arithuretic uieå

If the exFressian on lin
of X,Y and 7 and insert,i

The definitisns sf vari
variab le may be defined ,

csnstruction sf general ,

For instånce, to co$pute
to a well-known polynonii

Disp.15
! suRt/o 76 ED

*
* For X) 0, thE
* is apprexinål
* F=l-fx (bl*t+l
* where
* {=(l/gqr {Z*p:
* l=L/ (l+r*X ) ,

* bl=, -3193815I+
* b3=1.7814?79:
* b5=1.:fi0e?44i
* pi=3.141-59!65
*
* T,o corrpute F t

*
* X=_ p=

*

Seppo Mustonen

0bserve that in srder to pregerve the pre,lious resultg t,Je have

t,he reEults frcrn 11 ts 3t and moved the inage of the residuals

Befsre teking a printnut nf the results oblained t'le säy edit
gtance, by renoving technirel lines and ineerting neu text åE

To have a Frintout on paper lhe sinplest $ay is to tyPe FRIilT I'l+9 and aclivatE this
operation by pressing C0I{TINIE and we get a lis! o{ Iines ?-39 (without line nunbers snd

other control infsrnation) on Fåper. The edit field can also be saved on disk {ar subse-
quent usp by typing a SA{,€ {{ile nane} operatisn on any ediior line and by activaiing
this line, Sinilarly any edit file nay be called io the edit {ield by a L0AD 4{ile nane}

operatj-sn. EDITOR al."g provides mesns for conbining edil fields.

3. NTJTIERICAL COI.IPUTAIIONS TN THE EDIT FIELD

blhen working nith ståiistical data in the edit, field ii is natural to expeci simple
arithnetic operations to be readily available, As a natter o{ {acl, standard calcu-
laiions enriched with vari.cus mathenatical, stålistical and user-de{ined {unctisns Eår

easily be carried out in the edit {ield,

The arithnelic expregsions are writlen in the edil field in nornal fashion and they are
evaluated by lyping a "=" gign a{fer the expreseion itsel{ end bv Pressirg the acti-
vatian key C0l'lTINtE. The value oblained will then be displaved after lhe u=" eign.

For inst€nce, to conpute the neän of ihe nurnbers 1?, 1? and P5, ue tyPe

re
13

14

15

1g

17

IB
19

a0
al
efl
e3
E4

e5
e6
e?



g-t-{ie-t-i-93!-S-9spv-t:tg-v3!!-g--!9}-t--E-9}!-"-'------ -----3-f-

0isp.lP
1 SURtJt] ?5 EOITOR (C)1979 $.l,lustonen (100x100) 

,

1*
e*
3 * (le +1?+eS)./3=

4*

and activate by Fressing C0NTINIE, This leads to the display

Disp. 13

I $uRV0 76 EDIT0R (C)1979 S.ilustonen (100x100)

1*
Px
g * (le +t?+15)/g=18
4*

In order io avoid repeating various constånts and variablee appearing in the expressions
it is possible to use Eytrbolic notation. For instance, the Freceding exanple could he

uritten as follo$s:

Disp. 14

1 SURVU ?6 EDITOR (C)19?9 S.l,lustonen (100x100) 
-

1*
e*
3 * X=lP, Y=l?, Z=€5

4 * arithnei.ic nean (X+Y+Z)./s=_

If the expression on line 4 is activated, EDIT0R is capable o{ findins the definitions
o{ X,Y and Z and inserting their values in the expression.

The definitions of variables and constants in the edit {ield can be nested, i.e. a
variable nay be defined as a func,tion o{ other variables, ThiE property enahles ihe
construction sf general arithnetic coslu!€!lp!! Echenes,
For instance, to conpute values o{ the standard nornal diEtrihution {unciion according
.i.o a t,tell-knoun polyno$ial approxinaiion, lhe {ollwing schene will be su{ficiEnt:

0isp. 15

I SURUU ?ti EDITOR - (C)1979 9.1{ustonen (100x100}

rer
13 * Fsr Xl0, the standard nornal distribution {unction F(X}
14 * is approxinsted by
15 * F=1-{*(b1*t+bP*i+e+b3rt+3+b4*tf4+b5*t,+5},
16 * where
1? * {=(l,/sqr{?*pi})*exp(-Xt?/l) (density function) and
18 * t=l/(l+r*X), r=0.?315419
l9 * b1=,31938153, b?=-.S6563?8?
e0 * b3=1.?81411937, b4=-1.8P13559?8
el * b5*1.330ä744?9 ,
Pe * pi=3.14159e6$59 .
p3*
?4 * To compute F(I) enter X on line ä6 and aclivate F

P5{
e6 * x=_ F=
?7*



346 Seppo Mustonen

The schene needs no {uriher explanations. The reader imrediaiely sees the essential de-
tEils and EDIT0R can interprei all the conpsnents provided i,hat eveiyihing is unanbigu-
ously de{ined. Thus, inserting X=3 sn line !6 and activating F on the såne line gives
the resuli

Disp. 15
e4 * To conpute FtX) enter X on line 36 and activate F

e5*
e6 * x=3 F=0.s865003??
?7*

0bserve that this conputalion schene included nested de{initions as F depends on t which
depends on r, etc. $oae elenentary functions like square root and expsnential {unction
uere used, too.

In Eddition io the standard functionE several statistical functions are readily avail-
able. For exanple, the distribution {unction, the density {unrtion and lhe inverse dis-
tribution funci.ion of the nornal distribution l{{u"sfP} are N.F(u,sf?,x), N.{(u,stp,x)
and l{.G{u,sfP,y), respect.ively. Hence the preceding schene csuld bE replaced siuply by
the {unction call l,l.F(0,l,X)=_. Sinre lhe arEulents may be functions, we nay generste
randorr noroål deviates in the edit field as ihe values o{ the function N.G(0,.1,rnd(1}).

The SURtÄl 76 EOIT(IR cotputation schemes cån be considered sinple prograns involving
arithretic oPerations in a {ree forn. Since ihe scheuEs and ihE results uay easily be
edited by nornal editing operations, the results uill hp printed or påper precisely in
the ray the uEer likes. The posgibility io conbine conputation schenes sith other åc-
tivities provided by EOITIIR sirEngly increases the versEtiliiy of lhe systen.

l{ore advanced exanpLes of ihe possibilities ot{ered by the editorial approach åre pre-
sented in the folloling scheues,

Disp, 17

1 SURUI ?6 EDIT0R (C)19?9 S.lluslonen (100x100)
5P*
53 * The rCIots of the equation a*zfl+b*r*c=0 are conputed ås {o11s$E:
54*
55 * Let the roots be rl=xt+i*yl, 1t=sl+i*y?
56 * ånd the discri$inant=bfl-4*a*c.
5?*
58 * it dismininant)=O flSl
59 r x1=(-b+sqr (discrisrinant) )/{P*a}, y1=0

60 * xP=t-b-sqrtdiscrirrinant))/t?*a), yl=0 endif
61 *
6e * if disnininant.i0 th,eg
63 * x1=-b/(P*a), yl=sqrt-discri$inant)/(ä*a)
64 * xp=xl, yfl=-yl endif
65*
66 * Let a=1, b=4 and c=13.
67 * Then
68 * xt:=-e y1:=3
69 * xe:=-e ye:=-!
?0 * discri$inantt=-i6
7L*

Statistical Computi

The Eche$e in display
{ if -!hg!-e.ndif Etructur
activated, all the exFr

A:* lg
1 SURVO 76 E

e * Generatin
:!*
4 * f=sS+st*l
5 * Hhere eps
6 * a0=100, å
7*
B *C0l'tP 11, eä, 10,
9 * XXXXXXXX

10 rf xl
1l * L *0,35449

u * a -0.49315
13 * 3 0,4Beg3
14 * 4 -0,55?4?
15 * 5 1.94?53
16 *5 1.elg45
17 * 1 *0.07194

tg * B 1.544e8
13 *g 0.078:fi
g0 *10 -.1.0614:l
el *11 -0,944?3
ae *ffi -0,5a181
e3*

In display 18 tge Ere u

funct.isns. Hhen [0]{F on

Xe values 0n lines ll-e
to be EonFuted. EDtrT

t def init,i"rn sf epE ånd
inferestion the Y colug

lli cn 1CY..å=n

a

I
'tA

1t
€
{?

lg!

14

15

16
t?
1B

19
t0
e1
ee
ACtLgl

*
}
}i
si
*;
r4
r5
*g
*?
*8
*9
x10
*11
*le
*
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The scheme in displåy 1? illustrales the possibility o{ usinE condilional de{initions
(i{-then-endi{ structure} and nultiple åctivåtions. I{ an exPreEeion tailed with := ie
a.tivat"a, atf tn" expressions having lhe sane tail uill be aclivated sinultaneouslv,

Oisp. 18
1 SURV0 ?6 EDIT0R (ClE79 S.l{ustonen t100x100)

1*
a*
3*
4*
5*
6*
1*
I *C0l.lP

9*
10 lf

11 *t
re *e
r? * a,
ÅL.

t4 *4
1"5 15
16 *6
1? *7
18 *B
t5 *9
3S *10

et xll
ee *H
e3*

In display 18 ue are using a C0t{P operation whirh enables conctructicn of tables of

{unctions. hlhen C0llP on line $ is activat.ed the Y valu*s $ill be conPuted *or the Xl and

Xl values on lines 11-ee. The auxiliary lires 9 and 10 indicaie that Y is the function
ts be csnputed, E0IToR {inds the definilion o{ Y on line 4 and further exPlanalions
(de{inition o{ eps and values of s,a0'a1 ånd åe} on lines 5 and 6. Bn ihe basie of this
in{ornation the Y colurnn is created and displayed according tE the fornat on the line 9:

Disp. 19
1 SURV0 ?5 EDIT0R (C)19?9 $.I{usionen (100x100} 

-
g *c0flF 1l, ee , 10, 9_
9 * XXXXXXXX XXX

10*xlxt
11 *l -0.35449 68

ra *7 -0,49315 110

13 *3 0.48e93 33

14 *4 -0.5574? 86

15 *5 1.94?59 136

t6 *6 1.e1945 30

1? *7 -0,0?194 34

18 *B 1.544e8 144

19 n g 0" 0?K{3 150

a0 *10 -1.06143 B9

el *lt -0. s44?3 130

2E *le -0.5e181 S4

e3*

S. gtr.f,1 a-!: I q . dgleic,c p t dålg 
. tg-g *l i.v e.L, r e q I e-s-g i ql n 

... 
$ g d q}, :

Y =a0+al*X l+a|*Xä +ep s,
where epE:"N,G{0,s+e'rnd(l} }, e=3,

a0=L00, a1=10 ånd åä=1.

11, ee , 10, 9_
XY,XXXXXX XXX

xl xe

-0.35449 68
-0.49315 110

0.48e93 33
*0,55?4? 86

1. 94 ?59 136

t.41945 30

-0.0?194 94

1.54448 144

0,0?B-3;l 150

-.1.06143 S9

-0.844?3 130

-0,5a181 E4

tD? tå
..LLurr IL'

Y

la3,1ä
Y

165,65
t tltr n?r
-LJJr Lur

137 " 54

179,11
åtrc 1a
I-Jl- r urd

141.19
pnn tq
LVVIL'J

PA? qA
LgL.- JU

l5e ,53
1 -tn -t-l
l-tLr I I

ä19" 60
tt -l-7 tr qi
II IrJur
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To "check' this result ue can easily per*orm a REGRåN operation (after inserting a
co!.unn C o{ l's as a canstånt terr)!

Disp,?0
1 SURtfil 76 EOIT0R (Cll9?9 S.l'lustonen (100x100)

1*
e * Eeneratinq data accordinq to a qiven reqression nodel:
3*
4 * |=Eg+6t*lt+sl*Xg+eps,
5 * nhFre eps=l{.G(0,sfP,rnd(1}}, s=3,
6 * a0=100, al=10 and a!=1.
7*
g *Cgilp ll,ee,l0,9
I * XXXXXXXX XXX 1e3. n
10*xlxeYc
11 * I -0,35449 68 165.65 I e.76
1e * e -0.49315 110 196.P3 I -8.09
13 * 3 0.4H93 33 13?.54 I 0.13
14 * 4 -0.55?4? 86 179.11 1 0.5e
15 * 5 1.94?99 136 Pse.* 1 -4,??
16 * 6 1.p1945 30 141.f I -1.66
l? * ? -0.07194 94 e00.35 I B.e3
18 * I 1.544e8 144 e$.96 1 3.44
19 * 9 0.07833 150 ese,53 1 e.69
e0 *10 -1.06143 89 t1?.7? I -3.08
el *11 -0,844ri 130 e18.60 I -0.?e
P? *te -0.5e181 s4 t77.53 I 0,54e3 * xxxxxxxx xxx YYYYYY X -le.Up4 I0ATA TEST,11,ee,l0
e5 *REGRAN tEST,e3,e6_
E6 *REGRESSIOI.I AI{ALYSIS: REERESSAI{O:'Y' OATA:'IEST'
e7 * T0TAL iJARIAI{CE= 18?1.113 0F= 11
eS * RESII}UåL UARIANCE= P1,808 0F= 9 Rf?=0.9902
E9 * VARIABI.E REGR.C(IEFF. STO.DEVIATI{]N T

30 * x1 11.3?8313 1.44394 7.8S0
3l * xe 1.000e56 0.0€636 eB.eBl
3e * c 98.906e59 3.64851 e?.10S
33*
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