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8|,.RVO 94 - lntrrrctlvr ryrtrm for rtrtlrtlcrl eonputlng,
grrphics end trxt procmring

SURVO A4 is an integrated interactive statigtical =ystem for
statistical computing. SURVA 94 also includes måny supporting
functions in text Frocessing, graphics and mathematics for such
users rho need a handy workstation {or various practical tasks
occuring in their nork.

All the activities in SURVO 84 are controlled from the SURVO 84
EDITOR which is a general text processing progråm. Besides
standard nord Frocessing this editor provides several enhancements
not encountered in typical text processing systems.

SURVO El4 can also be compared with spreadsheet progrå.ns to some
extent. However, in SURVO 84 the eelculations take place in the
edit field which sinultaneously is the basis for text processing,
graphics and all other {unctions. In the edit {ield the user cån
control each character separately. In spreadsheet prograrns it is
typical that sone larger unit like'nunber'or 'word'is the
snal lest representable entity.

Ue call our approach editorial OEIC€.. The idea of editorial node
was introduced in SURVO 76 which is an interactivc statistical
systern for the hlang 22OO geries. The present version of SURVO 84
runs on lrlang PC.

llorking nith 5LnVO g4

The edit field is like a notebook for the user. He/she can write
text and numbers in any plåce. Text and numerical tables åre
edited by function keys and editing commands

Also information from.various files (for instance, from any text
"file) can be moved to the edit field for editing and processing.
Furthermore SURVO A4 provides data files for larger data sets
which are needed, for example, in statistical analysis. Also Joåny
activities required in data bage managernent are availeble.

The results o{ various computational operations are immediately
displayed in the edit field, but they may also be directed to
output files or to the printer.

A very essential {eature in SURVO 84 is that all commands and
operations are also written in the edit field. An operation is
activated by moving the cursor to the operation line and by
pressing the Ctll.lFlAND key, Since the operations reside among the
text, it is gimple to edit and reactivate them. Unneceseäry
operations can, o{ course, be immediately erased.

From various coromands and operations the urers cen build progra,os- for their applications. ble call these progråms nork schemes, since
- they get their quidance not only {rom operations, but also {rorn
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vrriorrg kryrordr end sgecif icationg rritt'rn around the program in
thc game edit field. The user maintaing rork schcnls likc any tcxt
and storns then rith th: edit firld. Typical :rnall rork gchenes
rill br shorn et tho end o{ this påpGr.

9JRVO 84 oprretisu

SIJRVO 84 includr:r nor (frrgurt 1984) ebout 2OO opcrrtions fron the
follorinE -rrrag:

1. Trxt rditing end control of thc rdit firld
2. Drtr nrnrgcrcnt
3. liethrmrti cs

- Simplr rrithnrticr end lvalurtion of nuocricrl Gxpres3ions
- Arithncticr rith nutlcrical tablet
- Spcciel 'Touch nodc' lFol? erithnctics and calculation

rith tabler
- t{etrix oprretionc (an o<tensivr nrtrix interprcter)
- Evelurtion of :ynbolic dcrivativcg

4. Giraphics
- Brr ehrrts tg aiffcrunt typcs)
- Pie charts, Flatrix diaqrenr, Aqe pyrenidn
- HisteErang and f ittinE of gtati:rtiEel distributions
- Scettrr dirqreau (corrclation diaErarns)
- Tinc :rrirs plots and line grephs
- Probability plots (norrnal distribution)
-. Curvrg and femilieg of anrlytic curv.g
- R:pregrntrtion of mrltiverietr datr (Chcrne{{'s faces,

Andrer:' function plots)
5. Statictical enalysi:

- Brsic ctetisiics, frecsrcncy distributiong and tables
- Trengformrtion of veriablrg
- Drte sorting and order statirtics
- Line.r and non-linerr reErc;rion analysis
- Correletictns, principal coflrpclncntg and .factor anelysis

Digcrininant enalysis end canonicel correlrtions
(rith the mrtrix interpreter)

å. Simuletion
- QcneretinE artificiel data according to gtatiEtical

nodels

Docunrntrti on

All docunentation of SURVO A4 ig based on a dynanic inquiry
syste.n. It is a fundamental part of SURVO 84 and alnays easily
accegsed rithout losing eontact to the current job. DurinE
gueries in{ormation and cxarnples åre displåyed in å teoporary
rinder. hlhen d.?lrcd, that information nay be loaded to the edit
ficld or printed on p-per.

SURVO 84 can alse be used in a speeial tutorial rnede rhich permits
saving of each key stroke in a tutor file. Sueh a tutor file may
be edited uith the SURVO 84 EDITOR and various sessions with SURVO
84 cen be repeated step by step under the control o{ tutors.
Teaching progrens for SURVO El4 and its applicatiens can be rnade in
tutof i al rnode.
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Hrrdrrrl rrqulrmrntr
The present SURVO 84 version can be run on l{ang PC with a 256K8
neroory, a medium resolution graphics card and a IOFIB hlinchester.
In graphics SURVO 84 supports the EPSON RX printers and SERVOGOR
2Al and 284 glotters. SURVO 84 includes over 25O progran modules
and system files rhich require space ctver 2!lB on thb hlinchester
di sk.

Exempl rr
On thc following päges 48 typical SURVO 84 applicetions are
presented. Although we have tried to give e cross section of
the current SURVO g4 {unctions, not all features åre included.
For example, some topics related to table and file management,
especially 'touch node', are not covered, since paper is too
rigid a medium for shoring these dynamic acticrns.

Each example is illustrated with two exhibits. The first one
usually describes the situation in the edit field before
activation of a certain operation or a geries of operations. The
second one tells rhat is secn on the screen after the operations
have been completed. The activated lines are allreys displayed in
reversed mode.

SURVO El4 EDITOR displaye continuously the currcnt date and time on
the top line. In this cese the time elapsed between two
consecutive pictures does not tell anything about the speed, since
each hard-copy took time over å minutes + a random tirne depending
on the alertness of the author when preparing these examples.

The pictures are produced by the hardcopy utility of SURVO 84 on
the EPSON RX-8O printer or on the SERVOEOR 241 plotter. I'lost o{
the exhibits have been reduced by 50 per cent in scale.before
printing. The text is printed by the PRINT operation of SURVCI g4
crn the same printer.

2d
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TRIl.l it e typicel SURVO 84 oprretion for text rditinE.
llhm hyphcnating rordgt the ;implr rulrn of thc Finnish language
rGGfi to rork rethrr catisfactorily in other lengutger, too.
SAVE TRIl.t on thc firgt linc in thl edit fitld ir en operation
4t revinE the con{rnts of the currrnt edit field to file TRIF|.

r 9 I SURV0 84 ED!?0R 07-22-1994 15130:56 A: 100 100 28s80 o
I rsåt E TRIil
2r
3r
4t

6 r Th. linr hngth in my t.xt"cln br eltmd by e TRIII (on T) opeF.tion.
7 rlt her verioul {oms. llr shor thr idre o{ TRIII by changing thr linr
I rltcth o{ thir chrptor to J!i. l[ ulr TRI]13 rlrich ellors thr rordr to
9 rbl splittrd rceording to ihr nutr of thr Finnish lrncuaoc.

10 r In rott clsls thc nrtult is rd.qurte for Englishr too.. If notr it is
It rr.iy to rekc edjustmnts by rirph editing.
L2r
13r
llr
t5r
t6r
17t
18r
19r
20r
2lr
22r
23r

r 9 1 SURU0 84 EDIT0R 07-22-1984 t5:38:46 A: 100 100 29732 0
1 rSAv€ TRItt
2t
3r
4r
5'EEEE_
6 r Th. linc hngth in rnr text cen be rltrned bv r TRIi
7 r(or T) oporrtion. It hes verious for.tg. l{c shos the
B ridre o{ TRII by chenging thc linc legth o{ thrs chåpter
9 rts 55. tr usc TRIll3 rhich allors the ronds to bc Eplit-

10 rtacl rccording to the rules o{ the Finnish lanquloe.
11 r In rost clgcs thc rccult is rdrqurte fsr Englrshr too.
12 rlf notr it is rr€y to reka rdjustrcnts by srtple rdi-
13 rtin9.
14r
t5r
t6r
17r
t8 I
19 I
20r
21 r
22t
23r

4
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All the special display nodes of the computer åre supported by thr
SURVO A4 EDITOR. Some of thern (tike btinking) cannot be seen sn
PåPer -
The PRINT operation for making printouts on påper has several forns-
Here the simplest one is employd. ThiE document has been printed
by using crne PRINT operation.

r lt t 9tlR90 8l EDIT0R 08-17-1984 J8:34r23 år t00 t00 2t047 0
1 ISAUE PRII{T
2t
3r
lr
5 rTtxt rnd teblrs in th: rdit ficld em pnintrd on prpen by r pRIltT
6 roperetion.
7)
I rOn thr rEruen tlrr cumrnt dirplev rodr ir sehcted by onr rpecirl
9 rfunction kry (FS:FORIiåT)r rhieh givm in tunn:

10 r 0 nonel
1r r I bord luiug la
12r 2 rubscnipt åf1A21...rå1
13r 3 rupcrscript 13+112+5x+g:g
1l r 4 und.rscorc SURUo B{
t5 r 5 blinkinE 9URU0 84
16 | 6 ovenscor:
L7 t 7 FrvcFiGs yroeo sl[f!
18r
19 rOn th. EPS0il-nI pnintcr elso rorc di*Iey rodr: em rupponted.
20 1
21 .EMEL
22t
23r

Text and tables in the edit field are printed on paper by a PRINToperati on.

On the screen the current display mode is selected by one specialfunction key (F5:FOR['|AT), which gives in turn:
O normal
I bold SURVO 84
2 subscript Ar rA=r... ,A^3 superscript XS+61åa6x+c=O
4 underscore SURVO_84
5 blinking SURVO 94
6 overscore
7 reversed vi deo SIJRi/{f E}4

on the EPS0N-RX printer also some display modes are supported.
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Llh:n drta in tabulrr forn is rntcred, it ig not nrrcrssåry to keepthc coluaDns aligncd. A good order can br rcachcd eny tirne byusing a FoRll'operation (hcre on linc 5) rhich aligns the colunnseccording te thc nagkg on thr inågrr linr 6.

å

1

2
3
4
5
6'7

I
I

10
1t
12
13
14
15
16
L7
18
19
ä0
åT

&
e3

/ Linesr xxxxxxxxxxx
t

t2.l 1.t,2 123"1 123.1 1"1

t 
f !åt'l v trEnsurgt i on sf vrf i ou; baverrqes per i nheb,i tan tt Country Co{f cr T;e grer llinr Spiri t;(lrg) (ke)

ISåUE FORII
f,
rTeble f sruatt i ne by I
T

rltrly 3"6 0"06 13"6 t0g"å Z,O
lpgrtugel a,a o , og 27 ,s gg. g o, g
*Hgryay 9"4 0.1? 43.5 3.1 1.9
*Spein 2"5 0.03 43.6 73,2 2"7
rFrencn 5"e 0"10 44"S 10{,I A"ä
rFinlend 12"5 0.13 5{"7 7,6 2,7
rsrcdan L2.9 0 .30 5g 

" 
g Z ,g Z.g

r$siteerlend ?"1, 0"23 73"S 4{.9 å.1
rl{ol land I "2 0 "58 75 "5 g ,7 2.7
*€nglånd I "8 3 "4? 113.7 J"l I "irCIcneåFk 11.8 0"41 lt3"g 10"4 l,Zllrslilnd 0"2 3.73 1e4.5 g"B 1.9
*

F0Rll optrrt i on I

LL-22 to b* f ometted åcesrdi ng to I i ne 6

(1) (1) (1)

t
2

3
4
5
6
7
I
?

10
t1
L2
13
14
15
t6
a3
L'

18
19
20
21
22
23

äsårrE F0Rlr
*
lTeble forletting by I
t

xxxxxxxxxxx
/ Lines

12"1,

FORlt opcnttion I

It-22 to be f orue t ted iscerd i ng to l i na 6
1,"12 123.L 123,1 1"1s

,
t
I
å

T

t
I
T

I
I
I
T

I
t
I
T

I

Coun try

I taly
Pontugrl
l{onuay
Sparn
Franee
Finland
Susden
Su i tzer lend
Hollrnd
Engl rnd
Oentank
Ineland

ti fv v I inh
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As a simple exanrple of table manågementt ;orti.ng
a certain column in the table is performed.
Here the countries are sorted in asc:lnding ordsr
't{ine consumption' by activating å SORT operation
The marsk 'Illll' on the image line tells the sort
To sort the countries in descending ordert it ig
word 'SART' to '-SORT' and activate again.

eccordi ng to

wi th respect to
trn line 23.
key.

encrugh to chånge

! t4 I SURVO 84 EDITOR 07-2{-1984 10350s36 , A: 100 t00 28t168 0

7t
8r
9r

10r
11 t
L2t
13 t
14r
15r
16r
17r
18t
19t
20t
2TT
22r
23r
24r

Yerlv consurpt i on o{ van i ous beveraqes per i nheb i tan t
Co{fee Tea Ber }line SPirits
(ke) (ke)

Coun try

I tely
Por tuga I
Nomy
Spa in
France
Finlend
Sreden
Svi tzerlend
Hol I and
Enel end
Denrarlt
Ireland

Coun tny

Hsnuay
Inel and
Engl end
Finland
Sreden
HoI I and
Denranli
Sr i tzerlend
Spain
Por tuga I
Fran ce
ItaIy

Year I' consurpt i on of var i ous bevenaFes per i nhab i tan t

n) (t) (l)
3 .6 0.06 13 .6 106 .6 2.0
2,2 0"03 27,5 89.3 0"9
9,4 0.19 43.5 3.1 1.8
2.5 0.03 43.6 73,2 2"7
5.2 0.10 44.5 104.3 2.5

12 "5 0. t5 34,7 7 ,6 2,7
12.9 0.30 58.3 7.9 2,9
9.1 0.25 73.5 44.9 2.1
g "2 0.58 75.5 L7 2,7
1,8 3.49 113.7 5,1 1.4

11.8 0.41 113"9 10"4 !,7
0.2 3.73 124.5 3"8 1.9

11111

Sorting lines tL-22 eccording to ilage line 23

Coffee Tea Been lline Spirits

23
26t
27t
28r
29t

r 14 I SURV0 84 EDITOR 07-24-1984 10:58:21 A: 100 100 29684 0

7t
8r
9r

10 *
11 r
12r
13t
14 r
15 r
t6r
L7T
18 r
19 r
20r
2LI
22r
23r
24*

(ke) (ke)
Lq 0.19 43"5 3,1 1"8
0.2 3.73 124.5 3"8 1.9
1.8 3.49 113.7 5"1 1"4

12"5 0.15 54.7 7.6 2,7
12 "9 o .30 58 .3 ? ,9 2,9
?"2 0"58 75.5 9,7 2.7

11.8 0.41 113.9 10.4 L.7
9.1 0.25 73.5 q4,9 2,L
2.5 0.03 43.6 73,2 2"7
2,2 0.03 27,3 99"3 0,9
5.2 0.10 44"5 104.3 2,3
3.6 0.06 13.6 106 .6 2.0

r1111

(1) (1) (I)

25
26
27
28
29

I
t
t
T

Sonting lines Ll-22 according to iaage line 23
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A typical bar chrrt ir made from thr drte Eivrn in thr edit
field. Observe that, folr cxanplr, sceling on thr X rxis is
:utonatically sclectrd by thr PLor opcretion on the brsis of
thc dala velues. Algo ghrdings for differrnt ege groups årr
chosen by the systan. All these deteilg can, oi cåursr, br
dctermined by the user by entering propGr sprcifications.

12 I SURUP 84 EDIT0R 07-21-1984 1tr38:41 å: r0O 72 31830 0
I I DåTå ilOR0lC rA sB rll
2 ll Country -0-14 15-24 25-{4 45-64_.

3 å Srcdrn 841 371 If88 930
4 I Danrerlr 564 38I 731 537
5 t Finlrnd 306 399 727 468
6 I llorsey 47q 316 534 E42
7 B lcslrnd 32 22 29 20
Br
9 rHEåOERr(2r3)rllelg-in-r9r-grqrps-(f000) LEBEIOTågI: 8RIO=1000 TICK-100

t0 rHIlltE=70,0 SI2E"729,300 YDIV.7Or180r30
11
L2
t3
l4
15
1å
T7
18
19
20
21
n
23

LZ t SURV0 84 EDIT0R A7-21-1984 16:26t23 A: 100 72 33073 0

65-
585
308
202
251

10

I
il
*
t
T

I
t
t
I
I
I
I

t
s
å

ä

*
l
I
I
t
T

t
I

I
2
3
4

5
6
7
I
I

r0
11

L2
13
t4
15
tå
t7
18
t9
20
2L
Att

14,

23

T DATA ilOROIE IA EB I II
It Country -0-1,4 15-e4 25-44 45'-64
å Sreden 841 571 1188 ?30
r Oennenk 564 385 731 537
r Fin lend 506 399 727 468
t llorrey 47 4 316 534 44e
B lcelånd 32 22 29 20
t
THEA0ER=(2r3) rllelcs-in-rgr-gnoups-(1000) LECEXOeAge: ERID=l000 TICX=100
rH0äE=70,0 SIZE=729r300 Y0IVr70r180r50

å5-
585
308
202
251

10

HaIes i n age groups (-1000 )
Stleden

Oen rark

F i n lend

Nonuey

Iceland

0

Age:0-14n
1000 2000

rs-44 El 2s-44 6 4s-64 ffil
3000

65- I
4000 5000
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These pie eharts are plotted on the sERvoGoR plotter (DEVItrE=s).
The type of the graph is selected by TypE=pIE.
The fills in various sectors ere determined by SHADIT{G nherenunbers in parentheses refer to pens (colors).
The pararoeters given in parentheses in HEADER, for example,refer to pen, letter size, letter height etc.

I

I
2
3
4
5
6
7
I
9

10
11

12
13
1rl
15
T6
L7
18
19
20
2r
22
23

t
t
rDåTå COUXTRIES Iå I8 III
It coul{TRY _0-14 15-24
* Sreden 841 571
i Denrark 564 385
t Finland 506 399
B Nsruey 474 316
I

e5-44 45-64 å5-
1188 930 585
731 537 308
727 468 202 .

534 442 251

rTYPE=PIE sHåOlilt=O( 1) P r2(2, t4(2) r6(2) rB(2)
*VALUES= ( 1 r 30 r 25 tt t2) t*ltÅ t7
IHEA0ER= ( 1 r 50 r60 r 0 r3) r llales-i n-aEe-grroupE
TOEUICE=S PEil=l r35 r35 r0 r3
*
t
T

T

T

T

I,
*
f

fieles i n ege groups

Su,eden Denrnark

Ftnland Noruag

0- 14 LS-24 ?s-44 45*54 -@bb-



S. Must onrn 1?, B. L9E'4

[lnc rpccial forn of ber chertg in.n.gG pyrenid (TYPETpyRAHID].

I 13 t Stfit0 84 EDIT0R 08-13-1984 18:15:34 å: 100 72 31839 0
69 rHEAOERrAgeJynr. i d_of -Fi nn i rhJopul et i on_i n-l 981
70 .{flm[[$L / Typ€=pyRåttrD
71 TTEITTSEX SEXrllrlm-Fcrelsr275r7o
72 rSllå0lll8ror10rt0r0 X0l€'70r0 SIä:729,576 LEBENOT- XDIV=791600'100
73 I0åTå FlilLAl{O,XrYrZ
74r

10

lleleg
75 Z ågr Urben Ruref
76 X _0-_4 98297 å414I
77 l -5--9 92198 64997
78 r 10-14 976q2 7L849
7j I 15-19 L079q2 84661
B0 r 20-24 Lr3227 79993
81 I 25-29 L2974I 76574
gA l 30.-34 140428 84486
83 I 35-39 1117e1 66638
84 r 40-44 92443 61069
85 l 45-49 77049 55753
86 * 50-54 76963 597A6
87 s 55-59 65116 53?09
88 * 60-64 qg77O 41d049

e9 t å3-69 43081 36557
90 r 7Q*74 34993 30922
91 r 75-79 19771 18630

Furles
Urban
94036
878e2
94537

1 05762
1 16625
132092
138585
1 10621

94446
81436
85871
83273
7q286
70859
å5574
45057

:

Runel
61q76
61 428
62239
79183
67403
642L2
72q22
58369
55852
51374
57149
58700
53148
50el9
43777
32336

ågr pvrilid

90-
85-99
80-å4
7S-79
7g-74
å5-69
60-64
55-59
50-54
45'-49
40-44
35-39
30-34
23-29
20-24
15- 19
10- l4
5-g
0-4

of Finnish populetisn in 1981,

I
mtrc

-JI-:lrTrl:-rml-Imru-rury_T

-300000 -200000 -100000
llal es

0 100000

Fera I es

200000 300000



S. I'lustonen 19. 8. 1984

A typical scatter diagram of two variables:
The correlation between rainfall and ,nean temperature in July for
135 consecutive yeärs is displayed. Due to the specification
POINT=Year each point in this scatter diagram is annotated by
'Year' thus giving possibility to detect exceptional yeårs
immediately. For example, gumraer of 1E}El3 must have been extremely
wet in Helsinki. The scalings are selected by the system.

I 24 I SURVO 84 EDIT0R 07-22-1984 16:30:34 A: 100 72 31063 0

24t
25r
26r
27r
28
29 TP0INT=Year
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
q6

URVO 84 EDITOR 07-
2q
25
26
1-l
L'

2B

29
30
31

32
33
34
35
36
37
38
39
40
41

42
43
44
45
46

11

I
t
I
I
T

t
T

t
I
t
t
t
t
T

T

r
T

T

t
ö

t

rPOI NT=Year
t
t
f

T

T

i
I
t
I
T

T

T

T

t
f

T

t

1862 laez 
1

19021 ?fi

tu
9[r
? gztg zz

19411 914



111!111i-13:!:1131- --------:3
The neen tanprraturn of July in Holrinki is plotted ås a timc
serieg. Thr occillationg of thr curvc around å long term
arrera€c (17.5 C) arc characterized by a :hrding rhich is deter-
ctincd by the rxtrn spccificetion FILL.

r 3l t SURVO 8{ EDIT0R 07-23-1984 19:02:08 A s 100 72 32531 0

31
52
t3
54
55
36
37
58
59
ö0
61
62
63
64
å5
å6
67
å8
69
70
7t
72
73

I

I0ATA Hrlsinli2 Ill Hrlsinki r101 r135
rHEA0ERrlhan_tclpcrlturt_i n-Ihls i nk i ,_f uly_lglffi-/g
rH0llEs70 r 0 SIZE=729 t400 Yl-ABELT?upcr"åturG- ( C )
rl-Ill€cl ERIDTXY XSCåLE.I r7(5)32 r33
rFILLtl r I r33 r 17 "5 TICK=I r I

n 31 I SUf[r0 84 EDIT0R 07-23-1984 t9: I2zl7

I
I
t
T

I
ä
f
I
T

T

T

t
I
I
t,
s

å; 100 72 33000 0

51 G

52
$3 *0åTA Hclsinki2 lll Hrlsinki r101 r13li
54 $EA0ER=llmn-t?lpeFlture- i n-llrls i nk i,-f uly.-1944-78
55 rH0H€e70 ,0 SIZE-7 29 t400 YLå$EL=TerPerrturs- ( C )

56 lLI]lE-1 ERID=XY XSCåLE=I r 7 ( 5) 32 r 35
37 rFILL=1 r I r35 r 17 "5 TICK=I r I
58
59
å0
61
62
63
64
65
66
67
68
69
70
rt{

'L
72
73

t
t
tr

f,

6

s
s
s
s
f

T

T

t
T

*
s

llcan tcrFerrture in Hrlsinkir July 1944-78

,r,t Tgnperr turr ( C )
r-.-

1970 1975 1978

TIIIE I Year )

!

I

I

I

I

4.-
t

I

I

I

-.-rarrOrb
I

I

I

i

I

--600o-

I

I

I

(tr-.a--F

I

t

I

€-cco-

I 944 I 950 1 955 I 960 I 965
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This and next two exanples showr hon interrelationships and
structural di{ferences in multidimensional data can be visualized.
lle have a data set of fossils, hunan races and apes. There ere B
measurements of the skull and teeth which have. been trrnsformed
into El new variables by means of multiple discriminant analysis.
First a simple scatter diagram of the trro {irst discriminant
functions Dl,DZ is made. See how it separates epes and human
race5.

r t9 t SURV0 84 EDIT0R 08-13-1984 19:41:11 A: 100 72 30285 0
1 ISåVE ilULTI
2r
3 rPlotting e scatter d i egnar

/ PtllilT=Spec i es H0llE=70 r 0 SIZE=7 29 t4004
5

6
7

I
I

10
11

t2
13
14
15
16
L7
18
19
20
2l
22
23

t
rOhTA FOSSILS rX r Y rZ
Z Species Dl DZ D3 D4

X llestaf r -8.09 0 .49 0. 18 O '73
ä Br i t i sh -9;37 -0 .68 -0 ,44 -0 .37
I Austral -8 .87 1 .44 0 .36 -0 " 34
* Eorillal 6.28 2.89 0.43 -0"03
t Eorillal 4.28 1.52 0.71 -i.06
* 0rangt 5.11 1"61 -0,72 0"04
t Oneng2 3 .60 0 .28 -1 .05 0 

" 
01

r Chirpanl 3.46 -3,37 0'33 -0.3e
t Chirpanz 3.05 -4.21 0.17 0.28
t Pith.Pek -6.73 3.å3 1"14 2.11
r P i.th ,P2 -5 ,90 3 .95 0 

" 
89 1 .58

r Par.Rsbu -7.56 6.34 1 .66 0.10
t Par . Cras '7 .79 4 ,33 L "qZ 0 .01,

r llegan tno -g .23 5 .03 1 . 13 -0 ,02
Y Proc . åf r I .86 -4 .28 -2 .L4 -1 ' 73
*

D5 D6 D7 08 Label
-0.06 -0.04 0.04 0.03 Hl

0 .37 0 ,02 -0.01 0 .05 H2

-0 .29 -0 .02 -0 .01 -0 " 
05 H3

0 .10 -0 . 14 0 .07 0.08 A1

0"25 0"15 -0.07 -0"10 A2

-0.17 0.13 0"03 0.05 A3

-0.03 -0.11 -0.11 -0.08 A4

-0.19 -0.04 0.09 0.09 A5

0 .04 0 .02 -0.06 -0 " 06 A6

-1 .90 0.2q 1.23 -0.55 Fl
-1.56 1.10 1.53 0 "58 F2
-2.23 -1 .01 0.68 -0.23 F3
-1 .80 -0 .25 0 

" 
04 -0 .87 F4

-1 .41 -0 . 13 -0 
" 
28 -0 .13 F5

2,06 1"80 2.61 2,48 F6

r 19 1 SURVo 84 EDIToR 08-13-1984 19:50:32 Ar 100 72 32815 0

1 ISAVE IIULTI
2r
3 rPlottins a scatter dirgrel

/ POI ilT=Spec i es H0ltE=70 r 0 S I ZE =7 29 r 400

Diasrar of FOSSILS

Bg

-4

-8
-10 -5 10

D1

Pan . Rgbu
HFå}}qfifsrB11,2

Bonillal
Aus tral Gofli'hH

l{eE ta { r gran g2
Bnitish

Ch i nPan 1
Pnod}fi{rpan 2

?
5
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To get ån ovcrrlt picturc of thc entirc srt o4 I veriebles
thc facc techniquc of Chernoff (l?73) is uscd.
The variables DI-DB ere norr conncctad to variour fertures
facr according to thc list givrn belor thc PLOT operatien.
Sec hor thc fossils resemble hsn.ns. Thr only excrption is
mysterious'Procongul A{ricenut'.
The specification TYPE-FACES inplics plottinE of fa€e3.

13 t StlRUO 84 EDITOR 07-21-1984 r6:49:4F å: 100 72 31038 0
49 rHOtlEr0,0 SIZE'7991576 XDIUT0 t7i9 $.YDIUI01480rg6
50 @@!s-/ Typ€'FAcEs LåBEL'sprcir FStZErt60
5l rSprcificrtionr for Ghrrno{{'l {ecr o{ dtte F0SSILS
5e rUåRIAOLES: xrin xlrx Fcttumr ltin {tex
53r- 0 0 Rrdiur-to-eornlr_of_fece_0P 0.6 1.0
54r- 0 0 ånglr-o{-0P-to-horizontel 0.0 0.6
55 r01 6.28 -9.37 Urticel-rizr-o{-{ece-0U 0.å l.O
j6r- 0 0 Eccrntrieity_o{_uppcr_fecr 0.5 l.s
J?r- 0 0 Ecemtrieity-o{-lorcn-{ece 0.5 1.5
39 r02 -4.28 6.34 Lrngth-o{-no$ 0.f 0.5
39 r03 -2.14 1.66 Vrticel-porition-s{-routh 0.: 0.8
60 rOf -9.37 6.2e Curvrturs-o{-routh-l/R {"0 4"0
å1 r01 -9.37 6.28 llidth-o{-muth 0.2 1.0
62 r01 -9.37 å.28 Vrnticel-porition-ol-cyrs 0,0 0.4
63 r01 6 .28 -9 ,37 Scpemt i on-o{-ryg 0 . 3 0 ,8
64 r04 -1.73 3"lt Slrnt-of-ryg -0.5 0.5
65 r05 -2.23 2"06 Eccentricity-of-ry$ 0.3 1.0
66 106 -1.01 1.8 sizr-o{-ry$ 0"1 0.2
67 rO7 -.28 2.61 Porition-o{-tupils -0.1 0.1
6€ r08 -.87 2,48 Urticel-position-o{-ryrbrors 0.2 '0.4

69 r02 -4.28 6.34 Slent-o{-ryrörarc -0.5 0.5
70 r03 -2.1t1 1.56 Sizr-of-rvcbnore 0"1 0.5
71 r€ll0 o{ plotting speci{icetionr

=, 
I 1, F!.,RVP 84 ED!T9,R, 07-21-1984 17:01:38 A: 100 22 330

chrnnoff,3 f.€lr of F0ssILS 
17:01:38 A: 100 72 33023' 0

ff.
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Andrews' (l?72, function plots for the same data.
Each observation DlrDzr..-rDE is represented by thr function
+ (t) =Dl/sqr (21+D?*sin (t)+D3*cos(t)+D4*sin (2t)+...
Due to the LABEL specification the curves can be labelledregular intervals by selected nemes (here variable ,Lebel

r 13 I SUR90 84 EDIT0R 08-13-1984 t9:58:48 A: 100 72 32331 0
72r
73r
74t
75 rHoitE=o,0 SIZE=799r576 CLEAR=TEXT

tn
).

76
77
78
79
80
81
82
83
84
85
8å
g7

B8
89
90
91
92
93
94

L / TYFE=å||0REI,|S SCALINT=Or1 LABEL=Label
rSpeci f ications for Andrers' function plots of date F0SSILS
rTrrnsforued vtrriableE X'=(X-A)/8 a

TVARIABLES ! å E Tem
rD1 0 1 1/sqr(2)
rD2 0 I sin(t)
r03 0 I cos(t)
r04 0 I sin(2t)
rDs 0 I cos(zt)
rD6 0 1 sin(3t)
rD7 0 1 cos(st)
r08 0 I sin(4t)
rEt{O of plott i ng spec i f i cat i ons
t
T

T

T

I
T

r t 3 1 SURVO 84 ED I TOR 0_8:!3- 1984 20 : 20 : 05 A: 100 72 32957 0
Andre$s' function plotE of F0SSILS

-PI
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Deta filrs ere crertad by e FILE CREATE gchrrrrr and thn deta values
.re 3åvcd'end tldittd by thc FILE EDIT opcration.
The firtds can havc long ntmcs (8 firnt characters are used as å
referrncc) end thc narnc nay include tachnical infornation like
thc output format rnd thr nuarerical rångl.
FI.LE EDIT autonaticrlly gen.ratrs e fornrt 4or dete input aceording
to thc :tructurr o{ tha date file.

r 16 1 SURU0 8l EDIT0R 0Flt-t98rt tSr3l:53 0r 100 100 29600 0
I
2
3
4
I
6
7
I
I

l0
t1
L2
13
ldl
15
16
L7
18
19
20
ET

22
23

-$-_lJU8\llL84 
EDIT0R 08-11-1984 15:4t:45 roo roo ezgSr

DåTå FILE: L0RLD Rcord I I L= 0

t
I

r Sourcr: SrhctrO ooolmphic Indicrtom by Countnyr'1950-2000:
t Ooogrephic rtintlr rnd pFojtctiotts lt lticrmel in 1978
r Unitrd l{rtionrr lfrl Yock 1980
r Projrtionr end rrtiHtrr for 19Bl (rcdiur v.rirnt)
t
}FIELDS I
t 1S 26 Country
l 2 H 1 PeEc
t 3S I årue
t dlS I Rrgion
l III 4 Pspul
t 6il 4llelcs
I 7ll 4 ågrs4
I 8il 4 ågrg14
r 9tl q Aerså4
* 10il 4 old
r 11 ll 4 lf.d . tgl
r€t{CI
s

ilem e{ thc eguntry
Pagc nurbGn i n thr iour'tre
llaj or rnle

Populntion r totel in 1000
Populrtion r lålet in 1000
Psp. lgts 0-4 to totel Z

Pep . tgc 5.- 14 to totel '1,

Psp " lgci t5-64 to totel T,

Pep o lqles 65- ts totel T.

Itedian r93 (ycaru)

( trt) tl6 r lgg)

( ffiffirffi ) dl r 1010000)
ffiffiffitr) tl 1520000)
( ll. t) t5 r30)
(ll,l) tl0r40)
(|f,"t) t40,75)
(tft.n) tår20)
( lf, 

" 
l) {14 r40}

Csun tny {F i n lend
Prqr (1,64) åmr
Popul {4907
åg;s4 {6 "8
AEeså4 {68.3
llrd. ågc {

)
',fEurope
) lleleg <237q )
> Agcgl4 {13 ,0 }

Ts stope pnesg FB:EXIT
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l.lore fields in the data file are defined by the FILE UPDATE scheme
which has the :seme structure a:i FILE CREATE. Also the file and
field descriptions may be'edited by the FILE UPDATE schcme.

The active fields for subsequent operations with
gelected from a display rhich gives one line for
The active fields are indicated here by 'A'9.
The activatictn process is started and terminated

the data file åre
each field.

by control -2.

r t8 I SURVO 84 EOITOR 08-12-1984 13117:26 D: 100 100 30088 0

tr
2r
3r
5 r SounEe: Selected Derogrrphic Indicatons by Countryr 1950-2000:
6 r Derognephic cstirates and pnojections rs tssessed in 1978

7r
BI
9r

10 TFIELDS:
11 r 12 H

L2 r 13N
13r 14 lt
14r 15N
15r 16 lt
t6 IEXD

L7t
18r
f9r
20t
2lr
22r
23 I

2 -- Page
3 -- årga
4 -- Region
5 -- Pepul
6 -- tlales
7 -- Ages4
I o- Agegl4
I o- Ages64

10 -- t]ld
11 -- lled . age
L2 A- Urban
13 A- DenE i ty
14 A- Enorth
15 A- Age-ral
16 A- Age-{el

Un i ted llat i onE r iler. York 1980
Pnojections end estirates {or 1985 (rediur yåriant)

4 Urban Ppopontion of unban PoPulation 'l (lfl'l) t0r99.9)
2 DenEi ty Population densi ty (per sqr.kl. ) (tfiilil) tl 15100)
4 Enorth Rate of grorth T. ( f t . tfi ) t-0 .3 r 5)
4 Age-ral Li fe exPectancY r rales (yeans) (lt.l) t40 r80)
4 Age-fer Life expectancyt feraleE (years) (ilil.1) t40r80)

Data f ile: ll0RLD lll= 30 ll= t6 N= 150 REC/0BS= I
H(ective {ields)= 5 r }l(Protected fields)= 0

1 -- Coun try l{are o{ the coun tnY
Page nurber in the sourse (tt*)
llaj on area

t16 r 198)

Populat i on r total in 1000 ( tTSiläåå ) tl r 1010000)
Populationr låles in 1000 (ffiflilåTfl) tl 1520000)
Pop" ages 0-4 to total T, (lll .l) t5r30)
Pop. lges 5-1,4 to total 'l (få.1) t10r40)
Pop . ages 15-64 to total T. ( nt . il ) t40 r 75)
Psp . eges 65- to to ta I '/. ( åt 

" 
il ) {2 t20}

ltedian ege (years) "(1t"il) t14r40)
Pnoportion of urban poPulation T,- (ilil".å) t0r99.9)
Population denslty (per sqr.kl" ) (ll$ilil) tl r5100)
Ra te of gronth 7. ( ilil " |1il ) t-0 . 3 , 5)
Life expectancyr rales (yeans) (ilä.f) t40r80)
Li{e expectancyr fenales (yeans) (äil.å) t40r80}

s26
N1
S8
s8
N4
N4
Nq
N4
N4
N4
N4
N4
N2
N4
N4
N4

Indicate active (ArXrY etc.) and PasEive (-) fieldsl
To pno tec t i on col urn r pFBSs -r

To stopr pPess F8;EXIT or ctl-Z
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Ugualfy FILE UPDATE is precrded by e FILE STATUS opcration rhich
displeys the current rtructure of thr file in thr cdit field in
thc saare forrn. This set-up rorkl å3 å besig {or Creeting ne1
filcg rith a siniler :tructurt or )Fw updating the eurrent onc.

l,|(]r FILE EDIT hrs bcen activatrd agrin end the ustr mry entllr
valu:c for thc activc fieldg.

I 16 1 SUt90 84 EDIT0R 08-12-1!184 13134:03 D: 100 t00 30032 0

lr
2t
3r
I IFILE UPOåTE I|oRLO

5 l Souner: Srtrctrd Doognrphic Indicetors bv Countrvr 1950-2000:
6 t Doognephic rgtiretts end proJcctionc rs unsrld in 1978

. 7 r Unitrd lletioncr llll Yonk 1980
I r Projrctionc rnd rctimtrl for 1985 (ndiur verient)
9r

10 TFIELDSS

1l r 12 tt 4 tlrben Proportion o{ urben populetion Z (lt.l) t0'99.9}
L2 | 13 tl 2 Drnritt Populetion drnrity (pcr ssr.kr") (ffilr) {113100}
13 r 14 ll 4 Srorth Retc of trorth Z (ll.lt) {-0.3'5}
14 I 15 [ 4 åqr-nl Li{r rxp:ctrncyr r.ll3 (ymns) (ll.l) {40'80}
tS r 16 ll 4 åer-{lr Li{e lxplctencvr {rlelm (vmrs) (ll.l) {40180}
15 r€ll0
L7t
t8r1e.r:G@@-
20r
2Lr
ut
23r

10 1 SURV0 Itl EDIT0R 08-12-198q 13:42:13 100 100 27550

1B

DåTå FILE; HORLD Rceord å I Finland
Urbm 166"9 ) Dcncity t15 ) Ccocth {.3 )
AEr-nl i69"3_ )Agr-loa )

[e 150

To stopr pt ees FB:EXIT
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FILE EDIT can also be used for various seårches in the currentdata file- hlhen the cursor is rocated in a certain fierd andthe SRCH key is pressed, a prompt for starting å search fora specific value o{ this field is displayed.
Here t,o searches (one for 'country, and another for ,Erorrth,)
are shor*n.

RVO 84 TtlR 0g-Il- 339 00

19

DåTA FILE s llORLO
Coun try {Pareggay
Pege t101> åree
Popul {3546
Ages4 <16 "7
åees64 (52 .9
Ited. å9e {18
Srouth {2.81
Age-f er (68 ,6

Recond t

{årer i cr

) åses14
) 01d
) Urben
) åge-ral
)

Perrguay

{Tr . Sou th}
)
)
>

) Oens i ty {g
)

102
)

) Region
<1774
126.g
{3"5
{41 "5
{64.g

[= 150

Record to be found ( nutben or

To stspr press F8:EXIT

=r ( r) Csuntry ,? Paraguay
" 102

1 SURV0 84
DåTå FILE: llORLD
Csun try {Kenyr
Page {19 } årea
Popul {19864
åges4 {å0.4
AgeEå4 (47,5
lled 

" 
åge {15

Erorth 13,72 r
Age-fer {62 "3

-11-19 4
Record il

{å{n i ca
) llales
) Agesl4
) gld

) Age-ral
>

31 Ken ya

(EaE tenn
)
)
)
> Dens i ty {94
)

,? )3
31

00 63
[= 150

9

)
) Regi on
{9881
<29 "7
{2 .5
{16 ,7
{59 .6

Record to be found ( nurber or = I ( I ) 6rorth

Ts stopr PrE55 F8 : EXIT
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Variablsr in thc drta file arc trengforncd and nrx, vrriables
drfined by e VAR operetion.
The data file cen be corted eccordinE to any gct of v:riables
by the FILE SORT opcretion.
The active fields rra displaycd in thc edit firld by the FrLE
LOAD operrtion.
Thus nore rxtrnsivl sr.rches in dete files cen bc conducted
by e scclrcnce of corunandg and opcrations.

r 22 I SURt(l 8l EDIT0R 08-11-1984 t7:05:00 å: 100 100 28869 0
tr
2 rllhtFr frmlr hrvr tår grutqt li{r uptctency
3 rumn cotpenrd rit'h relr3?
{r
5 r0riginel vrieblrc 'in lilr l€RLDt
6 r lt tl 4 Atr-rel Lifr rxprctrrcyr nlrt (ymns) (ll.l) (40180)
7 r 16 X 4 årc-fo Lifu rxprcttncyr fuellr (yors) (ll.t) t40r80)
8r
I

10
11 r

13 I
lAt
15 I
16r
L7t
tBf
t9 I
20r
äs
22 1
23r

r 22 t SURVO 84 EDIT0R 08-11-1984 17:13:54 D: 100 100 29538 0
1r
2 $lhrrr {rrths hevr thr fmtmt lift rxprctency
3 ftlron corpenrd rith reht?
4r
3 rOriginel veriebllc in f ilr lloRLD:
6 r t5 ll 4 Agr-ral Li{r exprctlncyr relrs (yrers) (ffi.t) t40r80}
7 t 16 ll 4 ågr-f.l Lif..xpectencyr fcrehs (yerFs) (ll.l) (40,80)
8r
9

10
1l r
L2
13

2Cr

14 åeEuntry
15 I
16 ruSSR
L7 rF inlend
18 åUSA

19 rezechoslovrk i r
20 rLuxerburg
2L rPol rnd
22 rehi le
23 rFntnee

Agerrt i o

I " 1394
1.1183
1 .1165
1 " 1066
I .1034
1 .1032
I . 1031
I .1020

s()åTA H0RL02I r 16 s 25 ,l4
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FILE srATUs disptays the active fields o{ the data file in theedit field and thus gives general in{ormation. lt also providesa natural basi = 'For FILE UPDATE and FILE CREATE.

2L

A three-di mensi onal conti ngency tabl e i s
A cl assi + i cati on cen be def i ned #or both

f orrned by å TAB operåt i on "stri ng f i el ds and nurneri calvår i abl es.
l'lur t i di rnensi onal tabl es arr di spl ayed i n the naturål ne:ited * clrrn.

r 14 t SURV0 84 EDIT0R 08-tl-1984 10:37:26 D: t00 100 29064 0
1 ISAVE TASLE

2t

4 r SounEe: Sclected Derognrphic Indieators by Countryr 1930-1000:
5 r Derogrrphie estiretes end pnojections rs rssegsed in 1978.
6l
7t
8r
I TFIELDS | ( åct i ve )

10 r 3 S I ånea llejor arei
11 r tl H 4 lled,åge lledien åge (yeans)
LZ * 14 N 4 Eroyth Rate o{ Erotth '/,

13 IEIID
14i
15
16 rVåR I ABLES=årea I lled 

" 
age I Srsr th

L7 rArea=/Europe t/Asi e r /Arer ica , /- (other )
18 rlled. a9e=0 r25(Lsr) r30(ltediur) r40(Hi eh)
19 l6rsuth=-0"5r1r2r5
20 1

2Lr
22r
23*

r 14 I suRVO,84 EDIT0R 08-11-1984 10r4sr11 D: r00 100 29620 0
11 r 1l il '4 lled.ege lledien ase (yeans) (lt.l)
12 r 14 ll 4 EroHth Rate of grorth y,

13 rEN0
14r

(til,tt)

15
16 IVARIABLES=årea r lled , age r Brsuth
L7 *Area=/Europe r/ås ia r/Arer icå r /- (other )

18 rl{ed.a9e=0 r25(Lor ) r30(ttediur) r40(Hi gh)
19 }Grosth=-O.5r1 r2r5
20t
2L rTABI-E I{0RLD2 t ,2Z r 32 , F il= 1S0
22 I Anea /Europe
A3 rlled . ege Gnorth frrr*rrr
24 rLou 1 0
25t 2 1

26 i 5 0
27 *lled i ur 1 3
28r 2 0
29 t 5 0
30*High 1 23
31 * 2 0
32r 5 0
33r

/Asia /Arerica other

Un i ted Na t i ons r iler York 1980
Pnojections tnd estirateE for 1985 (rediur veriant)

(sil"il)
(*il.**)

0

3

26
1

3
0

1

0

0

0

2

15
1

1

0

1

1

0

4

11
q7

1

3
0

I
I
0
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Aftcr r rlight oodificetion in thr Tå8 scheor: (rcc thc colon in
the VARIABLESTATeT:l'lcd. agrrGirorth specif ication) the Eene gcheme
Eivrs geveral tno-dimrnsionrl tablrs rith 'Aree' ås å comfictn
background vrriablr.

r 1{ I SURIJO 8rt EDlT0f ffi-rl-1984 10157:30 Dr 100 100 29628 0
I rsåe€ TISLE
2r

_3
4
5
6
7
8r
I $IELDS: ( ect i vc )

t0 l 3S I åree llejorrtl
tl I 11 il 4 ärd"ågr ltedien rgc (yrers)
12 I 14 t{ 4 Brouth Rete of grorth Y,

13 lgilo
14 1

(lil.n)
(|il.[s)

r5
16 rVåRIASLEScårsr ! ltcd ,tgr r trorth
L7 ;årerr/Ern Epe tlilsiI r/årericr r/-(othrn)
18 lfird "tql;s0 r25(Lor) r30(llrdiur) r40(Hi gh)
19 f8routhr-O"5rtr2rS
2Ar
2ft
22 r -

23 r.

r 14 I SURV0 84 EDITOR 08-11-1984 11:06:14 0: 100 100 29651 0

Ft4
AA

r Souncl: Sclrctrrl Doorephic Indicetorc by Countryr 1950-2000:
r Doogrephic rstiretrt rnd pcojrctions 13 ulrgscd in 1978
I unitrd llrtionrr lltl Yonk 1980
r PFoirctionr end rrtirrtu fon 1985 (rrdiur verient)

11 t 11 il 4 ltrd 
" 
å€r lted i en agG ( ycers )

12 s 14 H 4 trosth Retc o{ grouth n
13 IEND

14r

(ll"l)
(ffi.11 )

15
16 I{JåRIåBLES=åFeI : }led .lEG r tnorth
17 tArel=/Eurspc r./As i r r /årcr i ce , /-t othen )

18 rlled "åge=0 r25(Lor) r30(ltediur),40( Hi 9h)
19 r6royth=-O "5 r 1 r2 r5
20t
2L TTABLE I{0RLD2I t22 126 $ }lst50
22 r Anea /Europe /Ag ie /Arer i ca othen
23 illed. tgG lt*ttrrr
2E äLor 1

eS *ilediur g

26 *Hish 23
27r
28 TTABLE H0RLD22 c29 r 33 , F Xs150
29 I Area /Europe /Asia /Aaeniea other
30 r6nouth rr***rrr
31 11

32 *2
33 rS

2
4

15

2
6

26

26
T

0

62
4

2

L7
2
2

29
4

I

6

15
47
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The cELL=Gror*th , **. **# speci + i cati on i mpl
devi at i ons o{ 'Eronth ' to be cornputed i n
speci+ications. The results ere displayed
given in CELL.

i es . the rneeins and standard
clasres defined by the ather
eccording to the format

4
1

2

3
4
5
6
7

I
9

10
11

L2
13
14
15
16
L7
18
19
20
2T

22
23

u0 B{
ISAVE TASLE
I

r source: sclrcted Dcrogmphic Indicetons by countnyr l9s0-2000:I Doogrrphic tstireles end projections es lssessed in l97gI United ilrtions, NeH yonk 1980r Projections end- estitetee {on 1983 (rediur vanient)
I
TFIELDST (rctive)
t 3 S I Area llaj or erea
r 1 t t{ 4 lted . å9€ }led i en ege ( years )
r 14 X 4 trstth Rrte o{ gro$th T"

*EHO

t

IVAR IAgLES=årea r lled . age
rAnel=/Europe r / Aåi a r /Arer i cl r / - (sthen )
*lled .ege=0 r25(Lor ) r30(l{edi ul) r40 (Hi eh)
rCELL=troythrll"**f
f
,f
T

I

(lil.il)
(sä.1*)

4
t1
12
13
14
15
16
L7
18
19
20
2L

22
23
24
25
26
27
28
29
30
31
32
33

4 EDITOR 08-
4 lled 

" age
4 Enorth

11r3
lled i an age ( yeans )

Ra te of grouth 7,

29
2,551
0 .576

4

1 .195
0 ,474

I
0 ,500

a
t 100 520r 11 il

r 1rl t{
rEilD
t

(lil.il)
(ilil.il*)

*VAR IABLES=årea r lled . ege
lånea=/EuropE r / AEi a r /årer i cå r /- (othen )
*lled. a9e=0 r25(Lor ) r30(ited i ur ) r40(Hi eh)
rCELL=trsrthrl*.tilil
T

TTABLE I{ORLDzL 122 I32IF}IS
t ånea /Europe
*l{ed . age rtrrirtr
rLor I
r llean I .930
tsD-
*lled i ur 3
r llean 0"892
r sD 0.101
rHigh 23
t tean 0.334
r sD 0 .295
T

l{=150 }lean and SD o{ Cnsyth
/Asia /återica other

L7 62
2 ,685 2 ,472
0.522 0"761

24
0"935 1.139
0.134 0"231

22
0. ?55 0 .950
0,092 0.141
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Verieblrs 'Jor . r3grtgrion nodrl ere nlected by ectiveting thcmrith :pccific lrbrlg- For rxaopla, thr regrersand is indieiteO by'Y' , the regrassors by 'X' and th: rr:ridual by ,R,.
The nholc set-up may be cooprasred in the cdit ficld in e I'IASK
speci{ication. hftrcncvcr e IIASK linr is rctivated, the selestion
of variablrs rith conrplcta dsscription:r rlill be seen temporarily.
LINREE DECATT conputer the rcArersion nodel defined by pASK andgivrs thl regults froo linc 7 onrlard:r in the ediL field.

Det? f ihr DECå ,lllr 30 lF lt ltr 18 REC./0BSr t
ll(ectivr {ieldr)r 7 r }l(prottctltl f irldr)r 0

Indieetr rctivc (årXrY ttc" ) rnd påssiv; (-) f iclds!
Te proti€t i on gslusr r pFesr +

To ttopr pF.tt F8:EIIT on ctl-Z

r 14 t SURVO 84 EDIT0R 08-11-1984 17:55:21 0: 100 100 30128 0
1r
2t
3 IfIåSK=-YXXXXX---R

I .-'r llen llur o{ rthlrtr
2 Y- Pointl Totel icgrG
3 X- 1001 100 rrtm Fun
4 X- Li urP Lone i urp
5 X- Shot-put
6 X- HijurF Hith jurp
7 X- {00r 100 rrtrs run
I .'(D Hurdlg 110 rrtcrs hundles

- 9 o(D Discur
10 .c Poh-vlt Folr Yeult
11 oeD f rvrl i n

12 co'o 15001 1500 ntert Fun
13 'E'{o Haight in crntårctars
14 .r.- lac i ght 

" 
in k i loErlrg

15 R- nES

5r
6r
7 rLinger Fegression rnelyiis: Data DECAr
g r9ri able Regr .coeff . Std o dev.
9 rt00r .5425684 .3063å01

10 il.-j urP 1 
" 
361467 .302t17åå

11 rShot;put 1.17146 "2589412
L2 rt{i-j ulp .?223284 ,2616502
13 r400r I .327236 .3632046
t4 resnstent 3559.491
15 iUar i anEe of reEressild Po i n ts a 26132
16 *ReE rdual vetri anee310607 .98 DFe42
L7 rRsQ.79838 Rt2=0.63725
18 I
19 I
20t
2Lt
22r
23r

s8
ffimr) {700019000} x 2
( tmr ) tI00 ,1200) lf 2
ftttr) {500 r 1200} N 2(;ffit) t500r1200) il 2
( ffirf ) t500 r 1200) N 2
( mffi ) $00,1200) lt 2
( rstt ) t500 r 1200) N 2
( trffi ) t500 r 1200) r{ 2(tttr) t500 r 1200) il 2
( mrt ) t50o r 1200) N 2
ffiflffi) t400r1200) N e
( nsr ) t160 1210) N 2
( trt ) t50 ,120) X 2

N8

Regnesstnd Po i n tli N=48
t bete

L,77 0.199
4 "50 0 "427
4 .52 0.44å
3.53 0 "3703.65 0.409

0F=47
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The CORR operation computes the neans, standard deviations and
correlations for all active fields pointed out by the FIASK
specif ication- I+ I'IASK is not given, all active {ields'selected
previously (by FIELD ACTMTE for example) are used.
The results are also saved (without rounding) in a special
{ile SURVO.trOR on the current data disk. This {ile may be renamed,
i+ necessåry, and used as å starting'point iclr regression and
principal compclnents analysis, for example.

r 13 t SURV0 84 IDIT0R 08-11-1984 18:07:05 D r 100 100 29603 7

1r
2t
3 I|iASX=-YXXXXX------R
44@
5r
6r
7 rLineer negression enalysis: 0ata DECAr Regressend Points X=48
I rUarieble Rrgr.coe{{. Std.dev. t beta
9 r100r .5125684 .3063601 1.77 0.199

l0 lL-iurp 1.361467 ,3024766 4.50 0,427
11 rShot-put 1.17146 .2589412 4.52 0.448
12 rHi-ium ,92232e4 .2616302 3.53 0.370
13 r400r 1,327236 .3632046 3.65 0.409
t4 rconstrnt 3559.491
15 rUrFiånce of nrgnessend Points s 26132 DF=47
16 rResiduel vrnilnce=10607.98 DF=42
17 rX=o.79929 Rt2=0.63725
18rte{@-
20r
2ls
22t
23r

r 13 I SURV0 84 EDITOR 08-11-1984 18:15:14 0: 100 100 29651 0
l8r
re rffi*t-fit-
20 rflernsr std.devs rnd conrelations o{ DECA N= 48
2t rverieble lleen Std.dev,
22 rPoints 7843.47917 161.65395
23 r100r 828.18750 59.30256
24 rL-iurp 840.18750 50.72859
25 rShot-pul 740.77083 61,82737
26 rHi-iurp 805.85417 64.80511
27 r400r 813.50000 49.80216
28 IRES 0.00000 97.36267
29 rConrelations:
30 r Points 100r L-iurp Shot-p Hi-iur 400r RES

31 iPoints 1.000 0,294 0.499 0.364 0,221 0,295 0.602
32 r100r 0,294 1.000 0.172 -0.028 -0.4t2 0.456 0.000
33 rL-iurp 0.499 0.172 1.000 -0.034 -0.003 0.133 0.000
34 rShot-put 0.364 -0.028 -0.034 1.000 0.163 -0.304 0.000
35 rHi-iu.p 0.221 -0.412 -0.003 0.163 1.000 -0.339 0.000
36 r400r 0.295 0.456 0.133 -0.304 -0.339 1.000 0.000
37 IRES 0.602 0.000 0.000 0.000 0.000 0.000 1.000
38r
39r
40r
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Thrge. trlo rxhibit:r trll e story of mrking principal conponcnts
and fectr rotetion.
First eorrelatien:r årc conputed (CORR). Thcn four (*COF|P=4)
principal componGnts are extracted (PCOl.tP) .
Finrlly an intaractivr and itrretiva rotation procedure is started
by a ROTATE conmrnd.
Thc usrr ean control rotetion strp by step and consult sone
enalytic critrria uhcn sel:ctinE proper rotation englet.

r ll t StllU0 84 EDITffi 08-20-1984 16:40r{5 å: 100 100 28581 0
lf
2 rllåSl(r--åAåååååååååå- / Selcting veriebl!3
g@/irullltd.drvrrndcotrrhtionrlrrrultrinSURU0.C0R
{
5
6
7
I
9

10
11
T2
13
14
15
16
t7
T,8

19
20
2t
ä2

/ Principrl corponrntr frer DECå uith SURV0.C0R
Resultr rlso in file SURV0.PC0

rPrincipel cerPonrnt3: Oatr DECA
rl
r100r -0.128
rL-ju.P -0.010
rShstJut 0.843
rHå-j urF 0.336
1400r -0.478
rHurdlm 0.X53
r0 i s€ui 0,847
rPole-vlt -0.355
rfevrl in 0.087
rt500r -0.590
rHsieht 0.808
rHcisht 0.883
r€åscftvll. 3"723
I

234
0.836 0"008 -00I58
0.f05 0.642 0"304
0,077 -0 o 067 -0 " 117

-0.{85 0"320 0"142
0.s17 -0 "ä0 0.337
0,639 0"103 0"å49
0.068 0.te8 -0n136
0.030 0"295 -0.681

-0.315 0,529 0"453
-0.SI4 -0 . 467 0 "3I I

0 
" 
109 -0 "338 0.199

0 
" 
074 -0 

" 
251 0 .01å

2"CI3ll 1.361 1"152

23 @ / Rotetins suRvo.Peo

Itrr ielestr SPåCE Bån
BAEKSPAEE

or In i tiels

ånEle 0{ Fotåtion
Rotete
ilrxt prin o{ lxrr
Ver irax
Quart i nex
Faetor retr i x
Printout (on LPT)
Exi t

Indicete direction o{
by + rnd c keys !

f -l smF

*i9nt

rlC0llP=4

JUNP \

erght
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Eomputing e lineer trend ior the mean
consecutive years.
Before the regressi on anal ysi s å new
def i ned by the FILE UPDATE scherne.
The I'IASK=f,Y-P i ndi cates the vår i abl es
regression model and the veriable (P)
(Tr€lnd ) . Thi s trend wi I I be ernpl oyed

temperature {or 135

varieble (Trend) is

( XY) to be sel ected I n the
for the predi cted vål ues

i n the next exarnpl e.

r 19 r SURVO 84 EDIT0R 0&-13-1984 16:31:38 D: 100 100 27662 0
1 TSAVE HEL2

2r
3

4 t llean terperrture (C) rnd rain{alI (m)
5 r Helsinkir July 1844-L978
6r
7 TFIELDS: (aetive)
8r 1S 4 Yean
9 r 2 N 4 Terp llean terpenature (C) in luly (If,.t)

10 r 3 N 1 Rain Rainfall (rr) in July (sät)
11r q il 4 Tnend Trendo{terpenatune([il.n)
LZ rEt{D
13 r
14 I!{ASK=XY-P
t5
16
l7
18
19
20
2T

22
23

r 19

t
T

t
T

t
I
t
T

1 SURVO 84 EDIT0R 08-13-1984 16 :49 :53 D: 100 100 29610 0
1

2
3

4
5
6
7
I
9

10
1,1

,,2
13
14
15
16
17
18

19
20
2T

22
23

ISAVE HEL:-
t

t llean terperatune (C) and nainfall (m)
t HeI s i nk i r luly 1844- 1978

*FIELDS: (active)
t 1S 4 Year
t 2 N 4 Terp
r 3H l Rain
t 4 N 4 Tnend
rENO

I
rllASK= XY -P

llean teepenatune (C) in IuIy (ilil.il)
Rainfall (n) in July (tlä)
Tnend of terpenature ( tS . t )

rL i nean negness i on analys i s : Data HELSINKI
rVaniable Regn.coe++. Std.dev,
rYean B .761096E-03 3 .568748E-03
rcon s tan t . 3049534
*Var i ance of negnessand Terp
rRes i dual van i ance= 2 "6IIL27
*R=0 .20821 Rt2=0 .04335
T

= 2 .7Q9079 DF= 134
DF= 1 33

r Regressand Terrp
t beta

2"45 0.208

N=135
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Tho ocrn tenperetur: o{ July in Hclsinki ir plottrd ,lw l$s
consecutivr yeers on th: SERVOGOR plotter (DEVICE=S).
Thc FILL spccifications indicate thrt thc devietions fron'Trend' (computed in thl prrvioug exanplc) chould shaded
uting different pens (pcn ll 'bleck' for positivr and
pcn tO 'rhite' for negativr devietions).

r 3O 1 Stfrt0 Bl OIT0R 08-20-1984 r5:{3r58 D: 100 100 29640 0
2Qt
är
26t
27 rl{€åOER-( 1 r30 r50 r0 r3) ,HELSI}I!{I ; jlrln-topcrltur.r_in-f uly
28
29
IO
31
32
33
34
35
36
g7

38
39
40
4t
42
43
44
45
46

IXSCåLE. ( I r 20 r 20 r 0 r 1 ) r I r 7 ( 1,0 ) 127 r t3!t TICXTt r 1

rISCftLE2r( I r20 r20 r0 r I ) IISCåLE TICK2-l r I
IYSCåLE. ( I r30 r 30 ) Å212) 24 YSCALE2T ( 1 r 30 r 30 ) Å4 ( D 22
TILABELT YLAEELT TEXTI( 1 r20 r20 r 1 r I ) rå A.2l-0ct-83/Slt r 2400'50
TOEVIEE.S H0ll€o0rtl00 SIZE'2659I1J00 .

rPElFt A2A2t0t2 LIllEr(1) r1 FILLr(1) r2rlrl3SrTnrnd FILL-r(0) r1
I
I
l
I
I
I
I
t
t
I
t
l

HELSINKI '
?1

22

20

r8

l6

l4

t2

22

2A

18

16

t4

lKIr llean tempenature tn Julg
tL r- taa tl!,t r- to rlta rtla rtr lD r!.t t:n r3 riDt
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trlhen geveral schemes have comnctn specif ications, å *ELOBAL*
subfield in the edit fietd can be used {or them,
The subfields are sepårated fron each other by dotted border
lines (8 and 15 below).
The precedence order of specifications is: locallgloballdefeult.
The data set HELSINKI is sorted at first with respect to'TEl.lP'
and then with respect to 'RAIN'. In both cases the ordered sarnple
is plotted on normel probability paper.

t 26 t SURV0 84 EDIT0R 08-14-1984 1?i!0:31 D: 100 100 29331 O

1r
2 r rgL0BALr rpaci{icetions
3 r DEVICE=S SIZE=1300r1800
4 r $RID=XY TICK=0rl
5 r YSCALE=(1 r24r18) rPRO8IT r0.001 r0.01'0.1 r0.2r0.5r0.8r0.9 r0.99r0.999
6 r HEADER=(2r30,30r0r2) rHelsinki-1844-1978
7 * PEN=Ir30'r24 XDIV=150r1050r100 YDIV=200'1450'150
8 rtrruturlttalttrtlltttrrrltllrtrlttrtlllttlttltltlrlllllrlrnllltttttrl
I

10
11

L?
13
14
15
16
L7
18
19
20
2t
22
23

Heisrnki 1844-1378 Helsrnkt lB44-1978
(PROBIT) (PROBIT)

0.!139

0 "9!l

I
TXSCALE=I2(2)24 POIilT=(2 r tB, tB) rYear
TXLABEL=ilean-terpere tune- ( C )

.T
rltrrllrltrrallttlrrrlrrlilrlllllrrlrlllltltlrllllllllttrtrttllttltlrrlr

T

rH0llE=1350 r 0
TXSCALE=-SO(50)250 P0IilT= (2t 18 r 18) rYear
TXLABEL=Ra i n { al I-( rr )

t
T

0.9I1!l

0.99

14 15 18 20 ?? ?q

0.9

0"8

0.3

0.9

Ilean tempenai,ure (C) Ratnfal I (mr)
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HISTO ig e SURVO 84 oprrrtion {t rnrking o+ hirtogrms end 4or
fitting of univrriete rtati:tical dilrtributiong to the gata.
In this rxernplc the mcån tempcreture and thc rainfall oi Hrlginki
in July are gtudied 4or 135 congecutive ycerr. Both variables are
+itted by a normal distribut.ion. By using proper Httl.lE and SIZE
specificatictns scvcral pictures cån be displayed :rirnultaneously.
HISTO also perfolEs a goodnesn-of-fit tast (not dirplryed here).
HELSITS<I is a SURVO 84 drte file'on thr currrnt drte disk.

r 2O r SulVO 84 EDIT0R 07-21-l98tl 20:t0:37 A: 72 7? 34103 0
l0r
5t r |lrtn terp+rtunl rnd nrin{ell in }lelsintir July 1865-1978
52@
33 rTrrprt 0 ( 0. 50 ) 24 XSCåLE=IO ( 5 ) 25 FlT.llORifL XLASEL=Tcrpei.rturc- ( C )

54 rHOttEr7Or0 SIZE=365r330 XDIV{Or300'25 ERID.XY TICK=0.5,1
55 rrnnrltlrltatlttnranlllttraalltrlrlrrraaLllrrltrltlllltlratltrrtlrlt
56@
J7 rf,r i n.-50 ( 10 ) 2t0 ISCALET-5O ( 50 ) 250 FlTrtl0RttåL XLABEL:RI i n { el 1- ( rr )

58 rll0lfrtl34r0 SIZETSåS'330 XDIV*I01300r25 ERIDTXY TICXrl0rl
59r
60r
6lr
62r
å3r
64r
65r
66t
67t
68r
69r
70r
7tt
72|

r 20 I SURV0 84 EDII0R 07-21-1984 20:33:53 Az 72 72 34453 0

50r
5l r llean tarpenrturc rnd rrinfrll in llrlsinkir July 1865-1978
52@
13 rTrrp:ll0 ( 0. 50 ) 24 XSCALE.IO ( 5) 2t FIT=I|ORFAL XLAgEL:Tnpenr turr- ( C )

54 rH0il€.70,0 SIZE=365,350 XDIV=4O,300r25 CRID'XY TICKg0.5,l
55 rlrrrrrrrrlartlrrlrrrrrllllarlrlrtrllllltlttrltllltalltltlltttltlttlltl.r
56@
57 rRrin=-50( 10 ) 250 XSCALET-50 (50 ) e50 FIT=I{0R}iAL XLABEL=Ra i n f rl l-( rr }

58 rH0ltE=434r0 SIZEr365'350 XDIV=40r300r25 FRID=XY TICX=10,1

30

59t
60*
61 r
62 I
63r
64 I
65s
66r
67r
68r
6?r
70r
7lr
72r

H i stograr o{ Ra r n in HELSIXXI

-50 0 100 150 200 25q

Fnegueney

Histosrar o{ Terp in HELSINKI

i'r Frgqugnc
stE-

I

I

I

I

I
G€r Gt c.a .- rD o.t

I

1

I

I

I

I

I

-r.l{Eloc-r-?
I

I

r0 15 20 25

Terperature ( C )

50

Rainfall
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Estimating Pårameters of a mixture of two normal distribution!s.In this experinent a data f ile sIl,luDATA is created (FILE CREATE)and 5oo observations from a certain nixture are genelrated bya VAR operation.
Finally the parameters are re-estirnated by the HISTO operationwhich also plots the frequGrncy distribution and the fitteddensity function.

r 26 1 SURVO 84 EDIT0R 08-20-1984 14:59:45 _ D: t00 100 27387 01r

3 r Serpl: (ll=500) {ror r rixtune of tro nonrll distributions
4 TFIELDS:
5rlX4llixnoru
6 TEXD

7 rllllltrllarltllalrllrtt:rarrlrllrllrrarrllrlttllrltlrllrlrlrrlllrnllrlr
I
I TBASIC

10 r l{=zunifonr(0r1}:IF ll(0.7 THEN popuLzl
11 * ll i xnonr=ZHomel (2 t0 " 

25 ) s t0T0 EilD
LZ *Populz! llixnorrsZXorlel(0r1)
13 rENo

14 lurnrltttrtrrrulltlttlllltlrlltrlrltrrllrtlrrllllttrltllltlttttlllrnr
15 / HoltE=2ooro sIZE=240OrlBoo
t6 THEAOER=( 1 r50 r40 r t r3) räixture_o{_tro-nontrl_distributions
l7 rllixnonr=-6(0.2)6 XSCALEg-6(1 )6 YSCALE=0(10)40 TICK=0 r I
18 TDEVICE=S PEX=I r30r30r0r2 SHåOII{B=4
19 rFIT=llIXI{ORä Il{IT=0.5r2r0.5r0,1 STEP=0.1
20r
2t TDEIISITY ilIXiloRlt(prlt,st fi2fi2)
22 rY-o . 39 agq2lzgr t p tslrglp 1 -g. tr ( ( x-rt ) /81 ) t2 ) + (1-p ) /s2rEXp ( -0 . sr ( (x-til / sil t
23 IElrD

31

fl txdure of two nornal d ist.r tbut i ons
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(Continurtion)
Bctidcs thr grephicrl output HISTO dirplry3 nuccrical rr:rultg in
thr cdit field (i+ . line lrbel it given in thr HISTO operation).
Thr cgtimrtrd parrncttrs tl rcll eg thrir rtanderd errors end
correlationg arr produccd. Furthcrmorc a tablc of obsärved and
cxpected frrqrencicg rnd thr X^2 rtatigtic is printed.

r 1 I Stfr90 84 EDI?0R 08-12-1981 21 r01 106 D: 190 r00 29389 0
2l t-
2!l filST0r Ertiretrd pln.r.t.Fi o{ iI$lORä
26 t*0.22109a (0.0$t63!t)
27 rrtr2.047 (0.0!4054)
28 rr1r0.42812:t (0.039643)
29 rdro.0765aill (0.086999)
30 rs2rl .008' (0.059888)
31 rComrlrtions I
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This example tells, how easily arti{icial data can be generatcd
and rather complicated experinents performed.
The orbits around this galaxy ere concentration ellipses onprobability levels given by coNTouR=o.5ro.9ro.99- Since N=looo,the expected nunber of cases lying outside the largest orbitis 10. Now we have B or g, which is plausible.
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Simple curve plotting ritheut
A+ter plotting the edit field
graph.

åny extra spesi f i cati ons.
mey be {reely scrolled over the
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A rational function rith 3 points of discontinuity is plotted.
observe that, due to a small step length (o.o2), the vertical
asymptotes are plotted automatically when jurnping {rom one
edge to another.
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A curve falrily telling about cocpound interest lor variousinterest rates iE plotted.
LoG in the YSCALE specification gclacts thrr logarithnric scalerhich trans{orms ån cxpc,n.rntiel growth to e liiear onG.
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The suatulative distribution functions o{ standard nororal and tdistributions rith n=213;-..rlo degrees of freedom are plotted
on nornal probability peper. 'PROBIT' in the YSCALE specification
selects the probit gcale- PLOT INTEERAL implies that the integralfunction is to be plotted and INTEERAL=! that the function shouldbe scaled so that its integral is I in the plotting renge.
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Thig eurvc plotting oramplr c@hasizu thr f act that not ro much
information is required for produeing varicd forng and shapes. All
in{orrn:tion SURVO 84 nreds for this picturrr cårt be seen on lincs
48-32. A slight nodificetion in parameters rould lcad to totally
differcnt pattcrns.
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Another fanily of curves yielding diverse shapes.
All forms in this picture could be interpreted as
variations of a simple circle appearing in the middle
and thus representing 'the origin of species,.
See, hor systenatically the patterns rre developing
in di{ferent directions.
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PlottinE . graph påpcr rnd curvc:r on it.
Firstly e IOO no x tOO mn grid o{ prrellel linrg ig drarn by using.
a ninEle prn uith . O. t2 m tip. Thr thicker lines arc produced
in 3 r 5 passcs. The srrirs of six PLOT operationg does the job
autooati cal I y.
Then r feoily of contour ellipsee fron a trp-dimrnsionel normal
distribution is plotted. Paranctrr ep3 €ontrols thr con{idence
levcl. (The gråph is pr:crnted in original scaler.)
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5. I'lugtonen 1?. €L 1984

The eguations of ,nclre complicated curves may be writtnn as'BASIC' prograrns in the edit f ield.
Observe that the statenent lines nay have symbolic labels (like
REPEAT!, OLD! etc. ).
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Oscillograotg for crrtein ouricel intrrvels are plotted.
Thir kind of å represontetion clearly rcvrels
indicatr the inpurrnegs of thc sound .t lonE
The horling of thc extrenely dissonant 'blrrt+'
rtoån tone teopcraocnt is striking.
To gain rmrre eetrurecy, thesr Erephs erl mrdr
plottcr (spccif ication DEVICE-S)

the beats Hhi ch :

cycle osciltations.
fi+th in the eneient,

on the SERVCIGgR
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Hermann Helmholz (182f-1894) in his great treatige 'On The Sensa-
tions of Tone' has presented a graph on the degree of harmonious-
ness of consonances. It is based on his theory of physiological
acoustics (see gg.192-3 and APP.XV).
Here another (and simpler) proposal is introduced. The assumption
behind our model is that each (iopure) interval x is conceived
ås å sinple ratio n/m. The ear likes to keep n and the beat
(orx-n)/n as snrall as possible siaultaneously.
The balence betneen these tr*o conflicting factors is controlled
by paraneter c uhich represents the sensitivity of the ear.
The dissclnånce curve has been plotted for 4 dif{erent ears.
Observe that the PLOT scheme finds the minimum nith respect to
n for each x separately before moving the pen.
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Sqnc siotglc epplicetiong of cditoriel arithorctics: Any expression
likc 2+2-- ean be avaluated by'moving the curser to the potition
after r and by pressing the activetion key COIfiAND.
Thr last cxarnplr shorg, horr (after ectivation of FVr_) the syrtenr
is able to find dr{initions and formrlag fron the edit fietd end
horr it calculateg th: activeted exprrssion on thq basis o{ these
formulag. Thug no 'progrln' in thr normrl senrG ig n:rdrd (or
thlre conputrtiont.
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31 l
32r
33r
34 rrl.rtltarartrLllmltlrlttlrtrlrtttlrltranlrlrlrrrlrlaaartrtltltllatltrr
35 I
36 reorputing corpound intmrtr
37t
38 rLrt ll be nurbtr o{ yllrsr
39 r PllT thc prercnt vrlu.r
40 r FV tho futunr vrlur end
4t'r P thr intmrt rrtr"
42 rTh.o FU:p;1*t* rlr.|.r r.t+P/100.
43r
4q llf lF!0 I PllT-2000 rnd Ps12 t
43 rthrn EE
46 ö 

r-

n 9 I SURV0 84 EDIT0R 07-22-1984 L7 233:49
24 llgllatarnralllrrtlrlrrrlrllltlltlrllllllalmlrlralrlrllrlllttttltllltl
2tr
25 rfrithrtics:
27t
28r ffi 0.1??8263642151 482
29t
30 r E@ose EilGF
31 r
32 r rrJ !-fi+t l=$Qfi(ArA+8€) EIB
33r
34 rtllllltlttlrlrllllrlrrllrrtartlllrrartltlltltllllar,llarrrlrarrllrlarrrla
35r
36 rCorputing corpound intertst! -
37r
38 rLet i be nurbcr o{ yrangr
39 I PHT thr prrgent valucr
40 r FV thc {gturu veluc rnd
41 r P thc intcrtst nrte
42 rThcn FVsPllTrntll chene n:l+P./100.
43r
44 rlf il=10 r PllT-2000 rnd P:12 r

4s rthen il&er 1 " 696 147919701

Efiq-

re
Asg Beå+l c=soR(A*å+Brg) G

A: 1 00 72 32232 0

46ö
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Evaluating formal derivatives of mathematical functions is afeature in suRVo 84 which enables rnaking o{ oore intelligentprc'grens. For example, in nonlinear regression analysis thederivativeg o{ the model function plåy .n essential role.

1 SUR I TOR -22- 1984 17q

45

I
2

3

4

5

6
7

I
I

10
11

,,2
r3
14
l5
16
L7
18
19
20
2t
22
23

T

T

T

ISåVE OER

I
IOER ({unction of verirble x}r(verirble x)
rfonrs'the enalyticrl derivative o{ the function rith nespect to
r(verieble x) and rrites the result on the next tro Iines in the editrf ield. Fon exupler
t

I
I
T

TSURV0 84 e$Ioys itsel{ analytical derivatives in the ESTIIiATE openationr{or lineen end nonlineer negreesion rodels and for general llaxinul
rlikelihood pnoblers.
I

r n the EST I I1ATE opera t r on
f or genenal l,lax r nun

r 18 1 SURV0 84 EDIT0R 07-22-1984 17:05:03 A: 100 72 32560 0
I TSAVE DER

2t
3 ilER (function of varieble xi r(vaniable x)
4 i{oms the analvtical derivative of the function vith nespect to
5 r(veniable x) and rnites the nesult on the next tyo lines in the edit
6 r{ield. Fon exarpler
7r8"EEE
9 r Denivative o{ (X+å)+X yith respect to X is

10 r (x+å)+xr(Lt)€(x+A)+x,/(x+A))
11 r
L2

13 r Oerivative o{ F(E(L0g(x)) ) rith nespect to x is
14 I F' (E(LOC(x) ) )*E' (LOE(x) ) *t/x
15 r
16

L7 t Derivative o{ SI}r(g( t ) /l) ui th respect to t is
18 r CoS(G(t)/t)r(tr6' (t)-G(t)) /t+2
19 t
e0 TSURV0 84 erploys i tsel f analyt i cal der i vat r ves
el r{on I i near and non I i near regress i on rodels and
22 rI i kel i hood pnoblets .

23r ,



S. I'lustonen 1?. I . 1?84 4ä

Linear and nonlinrar regrc;sisr nodrl:r can bc rstirnrted by the
ESTIIIATE operation nhich is eblc to enalyze thr form of the model
function by meang of the drrivetives. For cxanplr, rhen seeing
that the second dcrivetivrs nith rrspect to thc unknorn parameters
.re zero (as in the €a€e re hrvr hrrr) thc systen knons that the
rnodel ig linear and srlrctg thc nuncrical elgorithm eccordingly.

r 28 t 5UR90 8tl EDlTOl 07-22-1!184 t8:03f1 å: 100 100 29775 0
r rsAv€ EsT
2,
3 r0åTA C0UlllRIESrå18rC
4 g Countny
5r
å A ltrly
7 r Portugal
I r lloruey
9 t Spein

10 r Frmce
11 | Finlend
12 t Suedrn
13 I Ss i teer l1nd
14 r Hollend
15 t Englrnd
tå * Oenrerk
17 .B lrclend
18 I
19 fltCIOEL Beerl

10 * Frenee
11 r F inland
L2 t Sueden

14 I Hollrnd
15 t Enelånd
16 t 0enmrk
L7 B Irelånd
tB r
t9 ält0DEL Beer 1

Cs{{ee Tm

3.6 0.06
2,2 0"03
9.4 0"19
2"5 0.03
5"2 0"10

1å"5 0"1S
t2,9 0 "309"1 0"e5
I "2 0"58
I .8 3.49

11"8 0"41
0"2 3.73

Bccr Hine Spiri ts

ul "å 106,6
27 "3 8? .3
43 "5 3 

" 
I

43 "6 77 "2
44 "5 104 "354"7 7 "658.3 7 "9
73 "5 44 .9
75,5 9 "7

I13 
" 
7 5.1

113 "9 10.4
124 .5 3.8

2"0
0"9
1.8
tt3et

2"5
2"7
å"9
qt
öoå

2"7
1"4
L,7
1.9

2A ö1og ( Beer ) ssaRsten t+ese{ f *1CI9 ( Tre )
2T
22
23

r 28 I SURV0 84 EDIT0R 07-22-1984 18:10:20 A: 100 100 29810 0

13 t Suitzerland 9,1, 0"25 73"5 44"9

5 "2 0.10 44 "5 104 "312.5 0"15 54"7 7"6
L2,9 0"30 58.3 7"9

9,2 0,58 75.5 9.7
1.8 3"E9 113.7 5"1

11"8 0"41 113.9 lCI,4
0,2 3 "73 124.5 3 "g

2 "5
2.7
2"9
2"1
2"7
1"4
L"7
1.9

20 rloqt( Ecer ) =csnstent+coe{{rlog( Ter )

21 r
22
23 I
e4 *€stieated perereteng q{ rodel Beerl
25 rtroRstan t=4 

" 
488964 ( . 156575 )

26 re oe { f = " 3276288 (7 .32709 1 E-0e )

27 reomelations:
2g t conste coef {
29 rconstant 1"000 0.687
30 rcoe{f 0"687 1.000
Jl rRSSsl.553654 Ri2=.6545251

'"32 å
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As en ex arnp I e
and the radi ug
points in the
Firstly å data
Then the least
by usi ng model

of true nonlinear estimation problem, the locationof a circle are determined on the basis of ZOX-Y pläne.
file is created and simulated data values generated.
sqlråres estimates for the parrmeters are computed
C starting frsn 'rrong' initial values.

t
2
3
{
5
6
7
I
I

l0
11

L2
l3
14
15
16
T7
t8
19
20
2t
22
23

rsåvE
I
t

r 20 pointr (xrY) rppnoxiretrlv on tha circur{enrnce o{ the circlrr (I-X0)t2+(Y-Y0tt2=Rt2r rhena X0r5r y0r6 rnd g=lt(Ir0.212)
TFIELDS:
r lil4X
r lllY
rEt{D
rtrratrllllllllrrtlrllrllrlllrllrtlltrlllllllaatrltrrtrrrrtlttrtltlrlttr
I
r6cnareting 20 pointg (XrY):
t

TBASIC
rllR=T.llortel ( 3 ,0 .0{ )
rllTEZUn i f ort( 0 r6.2832)
rx=5+IRrC0S ( IT ) : y{+IRrgIx ( HT )
rEND
tlrLr}lllrlllrtltlt:rlrrlltttlrlrllllattalllllttltlttatrrllllrrlntrrtr
I
T

lEstireted prlreters o{ rodel C

rX0s5 .005461, Q "L20773E-02 )
rY0=6,A2A773 (8, 1524068-02)
rRe2 "903806 (5.ö505768-02)
rConrelet i ons :

r ?l I SURV0 84 EDIT0R 08-17-1984 15:25:07 A: 100 100 27385, 0
24r
25 rltoDEL C

26 ilSqR ( (X-X0 ) +2+( Y-Y0)f2 )=R
27r
28 *INIT=4r5r2 / Initial vrlues fon x0rY0rR
29
30
31
32
33
34
35
36
37
38
39
40
41
q2
rl3

44
rl5

46

T

rx0
rY0
TR

IRSS= ,79946L?
T

T

I
T

t
T

I

XOYOR
1"000 0.192 0.493
0"192 1.000 0"234
0.493 0.234 1 .000



S. I'lugtonrn 1 ?' B. 1 984

(Continurtion)
Finally thc data rnd trc circlrs (onc nith initiel vrlurg and
enothcr rith rgtimrted onrg) arc plottrd.

r 39 l, Stfrtl0 84 EDITffi 08-t7-1981 l5:Slt03 tt 100 100 27364 0
24t
25 lrOoEL C

A6 r5g|( 11-y91pl+( y-to)t2)rR
27t
28 rIllITr4'3,2 I lnitirl vrlulr for X0rYOrf,
29
30
31
32
33
3rl
3!t
36
37
38
39
{o
4L
q2

43
#t
45
46

4€

rE;tiHtrd Pmtctrrs o{ rodrl
rX0a5 . 005461 (7 r120773E-02 )
rY0*6 "A28773 

( I " 1I2406E-02 )
rf,ra 

" 
903806 ( S 

" 
6105768-02 )

rComrletisnr s

t
rx0
åY0
rR

XOYOR
1 "000 0.192 0,493
0 

" 
19e 1 .000 0,234

0 
" 
493 0.334 I .000

IRSS- .7994619
I
I|{EåDER-C i reh-ti3 t i m t i on
rXSeåtE'0( 1 ) 10 YSCfI-E=O( I ] t0

rTr0 r 6.2832

10

I
I
7

6

5

4

3

2

1

0
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The matrix interpreter of suRvo El4 permits various rnatrixoperations to be performed in the edit field.
In this example a 4x4 matrix A is inverted.

r 1l I 5uRV0 84 EDITOR 07-22-1984 18:i2r5z A: 100 t00 2894? 0
1 TSåVE IIAT
2r
3t
4 *Corputing invense of ål
F*
6 TI|ATRIX A ///
7 r 12"5 4,2 ll.0
8 r 0.0 -1.3 3"6
9 r 5.2 10.4 -9o3

i0 r 1,0 3.5 2.q
1,1 r

-8. 1

2"4
0.3

L2,g

12@
13 rttAT
14 rilåT
15t
16 I
17t
18*
19t
20i
2lt
22*
23t

B=INV(A)
L0å0 B r 16

1

I
2

3
4

5
6
7
I
9

10
11

L2
13
14
15
16
L7
18
19
20
2T

22
23

1 084 I TOR
aa

- ll-
*såvE
T

I

}TAT

rCsrputing invense of A:
T

äilåTRIX A ///
* 12.5 4.2 11.0
r 0.0 -1.3 5"6r 5"2 1,0,4 -9.3r 1"0 3"5 2,4
T

A I 100 290

-8.1
2"q
0.3

12 .9

*ilnrntx B

}INV{A)
r/ / /
r1
*2
r3
r4
r

/ TB,vINV(A) 4*4

1234
0 

" 1776 -0 .9609 -0 .2919 0 ,2g71
-0 . 1269 0 .9541 0 " 3560 -0 .2654
-0.0416 0.5206 0.1242 -0.1259
0.0294 -0 ":912 -0 .0g71 0 . 14gg



S. Flurtoncn 19,.8. I ?€14.

Crnonicel enalyris on tro grts of varieblcg XrY on the garne
obrervetions is pcrfornrd by using å :rrrirg of I'IAT operationls-
Observe that thc conputations åre cgscntially baged on
thc gingular velue d:composition.
Thc results are lo:ded at thc rnd of thc of thr operations.
Thig is an rxrnpl: of e 'mrtrix progrrrn' {or nultiveriete
statigtical enrlysil.

I t7 I SURUO &l EDlt0t 07-22-198! 19:03:21 As 100 100 26930 0

30

24
2T
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
rtl
q2

43
dl4

45
46

I
t Cenon icel csmGlrt i onr
I

/ rX f .CE}|TER ( DEtå ) 48rs
rltAT Y!{E}ITER(Y) / IY!.CE}ITER(DECå) 4813
rileT gnflr-scHiltDT oEC0iPosITIolr 0F x T0 tu,Rx
rilåT SRåil-SCHTID? DECOIIPOSITIOI' OF Y }O qY,RY
r{fåT lrqX' | ilf.CS(X)' 5148
räåT l.Irql / rll.€S(I)'reS(Y) Srs
r;ET SI}ISULANUALUE DECOTPOSITIOTI OF II TO U,LAIIEOårU
ilAT S0LV€ åLPHå FR0lt RXIåLPHåIU / rlJpper trirngulrn
räåT S0LVE EETA FROII RYrBgTArv / rupptr tni.ngulen
}|råT åLPHå|rllRtl(ALP}lå, / råLPm!.dRI((f{.PHå-{rot-RXråLPHåsU) ) srs
ilåT EETAlrilRr(BeTå) / r6ETAt-itRr((BETA-fnor_RYTSETATV)) 5*5
räåT LAi80å'VD(Lå1I80å) / rLAiEDå-V0(Qrvd(tS(X)',res(Y))) 5r1
rlltT LAIIBDA!'LåIIBDå' I rLAil8Då!^'Lfill80A lr5
rllåT L0a0 L4il80å,Elo+2
riåT L0å0 ALPItårEto+z
rltåT L0å0 8ETA,EI0+a
}
l
T

filrults on thr nrxt prer!

r I 1 SURU0 84 EDIT0R 07-22-1984 19:15:59 A: 100 t00 286?3 0
q7 r-
48 {TåTRIX LilT8DA
49 r/// ul U2 U3 u4 u5
50 rOieg 0.7894 0.'5284 0.3:306 0.2823 0,0972
5lr
52 ilTATRIX ALPHå
s3 t/// ul ut u3 u4 us
54 11961 -0.4631 0"7t26 0.9823 0.3023 0"2574
5!i rBn-Jurp -0.1403 0,4297 -0.6201 -0.4593 -0.293?
56 rshot-put -0.7471 -0.3920 -0.2396 0.2995 -O.t7O6
57 rHi-iurp -0"180t 0.1065 -0.0784 -0.0724 O.g59t
Sg r400r 0"4185 -0.3775 -0.6370 0.7262 0.2830
59r
60 II{ATRIX EETA

6t |/t/ vt v2 u3 v4 v5
62 #urdl.s -0.1200 0.3913 -0.7545 0.4979 -0.1728
63 rOiscus -0.8919 -0.6855 -0.2195 0.1943 -0.4581
64 rPole-vlt 0.0837 0.1561 0.0024 -0.2574 -0.8142
65 rJrvelin 0.1444 0.0004 -0"5062 -0.7343 0.0691
66 r1500r 0.4028 -0.5938 -0"3555 0.3301 -0.3043
67t
68r
69r
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The SURVO 84 matrix interpreter also provides operations for
large supernatrices. In this example a tOO*lOO natrix congisting
of 23*2= parts is inverted. The matrix has a simple structure:
All diagonal elements are I and other elenentg are O.B.
The structures of the supermatrices R7.rS7. are given in the edit
f ield and the parts ArB are formed by llAT operations.
Finally R% is inverted by l'lAT S7.=INV(R7.). After inversion the
result is examined and coopared with knorn theoretical values.

I 15 I SURV0 84 EDIT0R 08-18-1984 11:27 234 A: I00 100 26679 0

r{
bJI

Il
2r
3 rltåTRIX RT.

4råBBB
5;gåBg
6TBBåB
7rBB8A
8f
9 rltåTRIX SZ

10 rsll S12 S13
11 rS21 S22 S23
L2 lS31 S32 S33
13 rS41 S42 S43
14t
15 rn-25 p=0.8 s=0.2
16t
L7
18
19
20
2T
22
23r

r 44 I SURVO 84 EDITOR 08-18-1984 11:36:18 å: 100 100 2872t 0
25 rrrttrutltltatltltlrttllrrltrrlrltlllltlltllttltltltrtltlttltlattrluru
26 rn:25 r=0.8 ll=4rn
27 rxs ( 1+ ( ll-2 )6 I 7q q=l+ ( ]l-l ) rr: ( ll-1 ) rrrr
28 *v=-efq
zr rGq.9sol24689279302
so .Fc.987s3rr720698260-02
31 r
32
33 TilATRIX 511
34 rlltv(A)-IilV(å)Igrlltv(A-BrIxV(A)18)r(-BIINVtAll-tIXV(A)18-InVtR)rBrINV(A-Br

Invcnting prti tionad 100rI00 mtrix

sl4
s2q
534
s44

/ r8: ( (B S25r25

I rå( (rrl 025125
/ rå: ( (A S25r25

35 ,///
36r 1

37 r 2

38* 3
39 I
40
4l TilATRIX S44
42 iINV(A-8IINV(A)rB-(8-BrIt{V(A)18)rINV(A-8rINV(A)18)r(B-BTINV(A)rg)-(8-BTINV

123
4 . 950124688279277 -0 . 049875311720723 -0 . 04987531 17207 23

-0.049975311720723 4 . 950124688279277 -0 . 04987531 1720723
-0 .04997531 172A722 -0 .04987531 1720723 4 .950124688 279278

123
4 .950124699279299 -0 .04987531 172070L -0.04987531 172070L

-0 .0499753117207AL 4 .950124688279299 -0 .04987531 172070L
-0 .0498753117207AL -0 .0498753117207AL 4.9501211688279299

43 r///
44r 1

45r 2
46r 3

47 rtnrtlrrlrrrrlntlttrltttrtrrrrrrllrrlrltlrlrtrrrllartrlttlltltlrrrllrrt


