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T h e  choice of a sratistical niecllod suirablc for the analysis oC a 
statistical dntasec depends on several paramercrs: (i) the survey purposes, 
to be specified in terms of the research hypotheses artd the pop~~lation, 
(ii) the data formation environment, i.e. t t ~ e  stuvey and satr~ple designs, tile 
problenls faced at  the data collectior~ and manipulation stages, (iii) the 
clata measurement scale and the information on a~ld tor  the hypotheses . A 
abot~t  the distribution of variabtes. 

FIierarcIiical decision trees showing the logical path which the in- 
formed researcher should go through have been drawn by maily Autfio~s 
(Andrews e t  trL, 1974; Harsht~arger, 1971; Hays, 1973). 'The colmptrter 
progratn S'I'A'SREE is a personal computer guide for the sclectior~ of 

'IYCII ~ n e t i o d s  srtitable For a directed analysis of data obtained in a 6' 
setting. 

'The sysccrn defines the statistical prublenl by iteratively acquiring 
From the user histher aims and the inforntation about the data at hand. T h e  
user is prcsentecl with a scquencc of questions and a set of possible nnswers 
between which he/sl~c is aslced to choose. T h e  systetn-user dialogue is 
assisied by an orz-line statistical help accessible at any stage of the search. 

Thc  program can perform sonlr analyses, provided tile SAS sfacistical 
package is present on the user's computer. The  user does nor xleed to Ictlow 
how SAS works, nor its specific parameters. He need only to identif j~ the 
dacasct and the variables to process. 

S'TATIEE may be defined as an "expert system" because it fits marty 
necessary attributes of a statistical expert system (Hatlcf, 1985b3, and in 
partictifar it atlows the researcher r o  adcl ncw Icnowlcdge to the existing 
ciatabase. 

2. The sofiware program 

'The software program is composed of four components: the database 
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containing the available statistical expertise, the str~icrurcd query module 
to the database, the on-line help for sratistical topics and technical terms, 
and the intcrEace to rhc SAS data processirtg systern. 

The knowledge af the sjrstern is based on a hierarchical ~ ~ ~ t w o r l i  dara- 
base, rhar is, a decision rtee-lilie modef (Fox, 1983). The d:irabase archi- 
rectrrre shows some innovntions with regards to previous in~plementations 
(Hand, l985a) and a l l o ~ ~ ~ s  for consistent tipdating of the meta-data base. 
Thus, the systeni can easily "learn" newr techniques anci tiew solutions to 
problems. 'rhe database creation and updating are e ~ a l l e d  chrougi~ ;m 

interactive Futlscrcen oriensed managing modt~ie (Gspii<.1~3~i, 1933). 
STT'ArTJtEE is a program runtling on persoilal computers with Intel 

80x86 processoss and a DOS 5.0 opel-ative sysrem (Fabbris ci a/., 1993). 
An 80286 pcrsonaf computer wirh VCA graphic adapter and 1 MI3 C J ~  

EMS is che ~nininlal systcm configuration necessary t o  run S'TA'IXEE. 
The progsanl tan  also t ~ ~ n  in the i7Clindows 3.1 environmeni. STAl'flEE is 
tvritren in C++ and SAS/SCL hnguages. The install:ltion oft hard disk 
needs about 1 MB of free space. 

3. The query  module 

The interactive nlodiife for the selection of tlze suitable techtliq~les 
shotvs a sequence ofquestions, in Italian, abol~t t11e nature of the darn and 
rhe scope of the andysis, and the user answers the questiojls by ctioosing one 
of tlie suggested ireins. The answer is sclected using tlie arrow Iqeys, .zUI1> 
and <DOWN>; tlxe answer is then confirmed by hitting the <ENTER>, 
and the system goes to the next node of the decision tree. Hitring <ESC> 
the system goes back to the previous node. 

The user i~lrerface o f  this rnodule is nlade up of the followiilg four 
witldows. 

I OBJECTIVES-MODEL-CONDITIONS: I 
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171, key shows thc prograin I?elp, that 
the active fi~ncrio~l keys: 

program hclp 
corlrcxt statistical help 
index of the sratistical help 
I eSe t ences 

is the 

23 1 

assouiaterl 

FIO csit  
ESC batfc to previous ilodc 
T .I answer selection 

4. 'The statistical help 

'I'lle interactive selection process is provided with an on-line statistical 
!reip, supplying i~ifor~llntioll ahour rhc technical terms and co~tcepts in rlle 

*.  
c~uesric>ns. Ihc  help is organized into topics, from general to specific 
aicorciir~g co the tree structure, and impfcrncnted in help frarrles of 
i-a~iable length. Each cluesriol~ of the decision tree is associated with one 
such licfp h a n ~ e  lry a i;cywotd,  solari in^ the 'Irgulnent pertinent to the 
conresr. 

This context hcfp is accessed by ltittirig the <F2> key, ~vhich opcns 3 

~vi~lctow on the screen displaying thc help flame text. I t  is al>vi,vays possible 
to access any other topic through the nencral ttelp indes, by hitcing the ? 
<F3> liey, and then selectirlg the item of inrcrest it1 the list. 

?'tie 1,lelp text conrains several references, whicl~ arc available on-line in 
rhe system and accessible to tfie user rhrough tile <F4> key. 

5. The interface to the SAS pacicage 

\.?let1 a tecltuique fias been selected, the ai~alysis car1 be perforrncd by 
hitting the <ENTER> key. The analysis is carried out by the interfacing 
inodule to che SAS package, 'Tile user interface of this rnodcrle is that of 
the SAS environment, and is based or1 dialogue windows and fields wllich 
aflow the user nn easy way to supply the necessary infi>rinarion to the 
system. Either the arrows or tke function keys, or <TAR>, as well as n 
mouse, can I>e used to move t l~rough the windows fields, while <F1> 
always ope~is the tvinciow help. The main menu displays d ~ c  following four 
cltoices: 

17 AKALYSIS carry out the selected atlalysis; 
i-' D ATAS El's build or mod$ the content of a dataset; 

1 SETUP set tlp the SAS interface module; 
L? EXIT return to the decision tiee. 
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SAS/STATREE Main Menu 

r SETUP 1 r&?-"--] 
Move the cursor on the choice and hit ENTER to select 

7Be rnod~lle carries out the analysis by writing n suitable program 
(job) in rhe SAS language that is subinitred ro the SAS p:ickage. 111 this 
way, 311 computations are delegated to the SAS soutir~es and pmcedures. 
?lie output is displayeti in the OUTPUT window. The SAS program 
built by the system call be accessed by the user in the PlaVIEM window. 

6. A sample work session 

Suppose we want to measure the relation between income and 
education of a set of subjects. 'I'ltc system acquires the proble~li 
description by asking the foIlo\lru~~ questions: 

Q d :  ITozij many varinbb do you wrrnt to corzsider in the ctrzczlysis rnodcl? (A: 
tzuo]: 

I OBJECTIVES-MODEL-CONDITIONS: 

- -- -. 

QUESTION: 

How many variables do you want 
to consider in the anafysis model? 

ANSWERS: 

one 

CJ two 

three or more 
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(2.2: Which is the nzeuxurewrertl scale of the variubles? [A: orze qz~fintitfitive 
and one ordirial/; 

Q3: is the model symmetric or ~ymnzetric? [A: ~rrymmetric]; 
Q4: Which orze is  the depende~zt i~at-iable? [A:  he qwzntitative variable]. 

At  this stage the system lcnows that the analysis is a bivariace asym- 
metric anaiysis with a quantitative dependent variable and an ordinal 
independent variable. Now it is possible to choose between two indices, 
the correlation ratio ~2 or the serial correlation ratio: 

Q5: Do yot~ nuant to corrridc~ the ordinal vntyable as a discrete rlms reduction 
offi nornznl ufirif~ble? [A: ~zu] 

The suitable solution is then the correlarion rario q2: 

OBJECTIVES-MODEL-CONDITIONS: two varrables - one quantitative and one ordinal - 
asymmetric model - the quantitative is dependent - - 

Suggested Analysis 

anced theory of statistics, 
2: inference and relationshi 

Efirring <ENTER> activates the SAS interface module and displays 
its main inenu. Choosing ANALYSIS the system gets the necessary inputs 
to process the data: 
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DATASET 

DEPENDENT VARIABLE 

INDIPENDENT VARIABLE 

Move the cursor on a choice and h ~ t  ENTER to select 

Once the dacasct and the variables have been specified, the system 
performs the analysis and displays the final output. 

7. Perspectives 

S'I'ATREE has been designed for reaching purposes. The iterative 
dialagz~e between user and system to identify the method suitable for the 
research problem at hand develops rhe ~tser's ability to screen the 
properties of the metl~ods available. So the system tnay be used as a self- 
teaching tool, with an occasional consultarion of the manual 

The program may be used also by researchers who need ro use statistics 
but have a limited statistical background. It  represents an operative tool 
for perforrnit~g data analysis ivithout experience of marhernatical 
packages, and avoiding misuse of inappropriate analysis techniques. 

Up until now, the statistical analyses supported in STATREE arc the 
univariate artd bivariate ones. Later versions will embed in the current tree 
the analysis of rates and proportions in longitudinal studies, and the mnin 
multivariate techniques. 
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