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AMNREGE - A COMPUTER PACKAGE FIVE RECRESSIOMNAL AMALYSIS
Maria PARY

Abstract. Thiz paper presents & computcr packinge far performing rogressional analysis. mirming wid i
Micrusaft Winidees aperating system The programs in the package have o commom st interfaae for
erbering date and displaying G results.
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1. Introalmclion

When we want o investignte causal relafions belwoon o vursable (knowm as deperden: o
cesponse variahle) and several other wanables (known as independand ar pradictor varables), we have (o
bkl & mathemationl madel i order 10 express how depemdent variable is related o the independent
varigbles. The process of building such a rrathematical model is carsadered a5 pard al regressional
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2, Wathematical Backgrowad
1.1, Basic Motations and Terms
If we denote by ¥ the dependent vasiable ard by &, 0, 00 % the independent variables, then the genernl
faem of the mathemsticnl madel i=

¥= _E'+ g, |:_|_:.
whese 1+ is Uhe compured (prediceed) wahae of y, and s the andom error, The carmputed value v is

lunctien of irddependent varinhlas:
= e Xy ) (21

and e equation (2315 called ragression or gredicsion sguetio

Regreasionn] analyss is concerned with relaring a response p 1o o sel al iirdependent varablos
Ty T ey S, 115 vl 18 02 BT 2 gouod model, i.e. 2 prediction equation of the gensral farrm (1] that aflows
us b predict v far gven values of vy, vy, ., X, With @ sl error of predicuan £ The gralin: of the model
is strang related o the absolute value of this error. Usually the sample data are eollected in the form af am
shervational mairic, in which the cohamns represent variables and rows an: whgervations. Corsidering
e matris in e form {30, with M rows and N columns, every eohimn ik congidered a5 a wanakle. in the
wernat thar its Blements have a cormman significenes and are represented using the same unit of mensure.
Fvary raw 18 an observaion: 311 s elerments an related: they confain date collected the snme Lirse and
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When such an abhservational Malrix & iz available, it cam e used b cstablish severn] oyl
relatinns between its calyps. Any column cin be' congidered as A-dependent Varinbile: any arker colunn
from £3 45 8 possible nembeg af the set of mdependent vVatiehles. Sometimes, the fomm of function ¢ fiom
(21 i5 kaewm; some ather tmes, the form of iz not known < puvcei: finding it i a1 eial-and.emar Pricess,

Wit the nbave BESUMPLIONE, 3 geners] form el the madeling Process m ropression alalysis hasz
the fial lying cight stops (see also (21 {10 Calieer the sumple data; ~ the nbservations] faslrix 0 (2)
Eswablish the deperydent variable and the zer of independent vanakles from [ calumng: [33 Estahlish iy
forem of the medel Cle. the conciers form ol Farcuinn i g2 Hi 091 Lsg (e sample distn fo estismate the
el porameters: (55 Bpezify the Frababiliny disribution of the randem ciret form in (7], &nd estimare
Aty UKW porgsmeters of tins diztiiburion; () sentistically check the usefilness of the model; (7] U
tihe madel for prediction, Lmatnn, cte if i uselulnes, [Sicp &) is proved, (8} Fopeat sleps 2 in T fior g
me model. The rese af fhis PAPCT refers 1o steps 2 and 3. The seps 4 through 6 are detailed (o BV Y
feuression Analysiz textbaak and are e discussed here.

3L Types of Regression Exquations
vhen b nursher noof indepeident varnbles considered in the el o I, the independons varinhle iz

denoted by 1, and the cygation {21 becaopes ¥=fix)

The funcrion im0 (1) expresses ths compated value ¥ oof the dependent varishle ¥ tsing
independent vanaklpeg e A ey Ko Th genceal equation 02} does ol captain any mformation relfated 1
the farrm of this function, With respect to thiz critzriom, thers gre additivg, multiplicative, and 2pecial
models. In the case of mddirive models. functian (i 5 polmamdal in the variahles Ty, L3y oy T,
Miitiplicarive mdels the form = fix= B, (B x) T P h, b, while in the specta) pnes
the function ¢ contains non-linear tering ar fuctors with rEpect to the independent varinbles, &p example

l::-l"- Wy ek,
the Fogiatic madel: = ey — :
[ ol i Tr:l‘-'."" T
Many al the nen-linear fommsz of Jean be reducsd o Dinear anes by using appropriste
transfarees,  called lneqrizationr. For exareple, the special madel WIth one’ indepondent viriakiis

F=fiv= By tdyx ey Infa Byee® +hy sin(x) | By USINg the nedations: v, = ¥, g - i) oy =
X1 = sinll, bocomes & linear ane - 5 =fix)=h vhx, by Xy rhyr Lhx,

1. The Progrums
The corrent version of ANREGR. package contuing o progmains: REGPART i REGWLL.
Roth were developad Lender Micresodt Visunl Husiz development envireament.

L Commaon User Interface Fealures
The user interface of ihe PIograims i3 using Bomanizn lampuage, A Fragrans in the packape
bave same congmn fsstures with respect 1o the user NG lace, as follpws:
" annulda feom keyvhonid can ke stored ina file;
* e produced resylts gie fisplaved in 2 separage Windew and can be either saved in Atext file o
pPrimeid
Phe above features e fmplemented by the ollowing elemients ji the maim window:
*  the ohservational matrix i digplaved g spreadshect-fike way:
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e five cormind buttons: incarcd (Load) for loading data from a file, Salveaza iBnve) o zaving
the current data in o file; Prelucreazs (Proces) for performing the compulaions {using
multiple linear tegression algarithm) and displaving the resulis; Afisened (Display? which
alovars Results Window [see below; Inchide (Close) which ends the cxecution of the pragrom.
The buttons inearel and Salvessil display standand Migrosall Windows dizlog ez Open
ard Save As. The buston Afiseazh shoows Resnles Window (zee Fig | oard 2

(he Results Window contains 2 fest box which filte all its chent arca smd a menu Figiere
iFile) The exi bex shows all the resutts produced by the program; the user can serall ity Both heriaanial
and vertical dircctions. The Flsiere menu has the lallowing menu ppiions Tncare (Load], Salveazh
{Suve], Listeaza ( Print), and Inchide (Close).

i P
Sk

Flgare | . The Hesalis Window with its menu visthle

3.2 wWhat Resulls Are Displayed
Wiost of the sesults computed by the senerl multiple linear sogression algonihin are presented
in & tabular Form. Tley ore displayed in the client asga of the Results Wimgow & shown in Figune I

*  pame of the problem, observational malriz [optionall, ared the repression eyuation;

s 4 table contsining the name, moan, ord stadard deviation foe cach warinhle; ol alsa comtems
comrelntion coefficients, regresgion cr=Micient and its standard crror, computed s-vplue lor
imelependent varables]

»  intercepl, multipie correlation cosfficient, and the stemclard covor of estmale;

»  apalysis of variancs mhle for the muitiple negression,
residuals table.

23 The REGPART Propram

‘The REGPART grogram perlorms repressicmal analvals compulationg for sight dilTerent
regrossion equaticas. 115 feanures arc:

e the denendent variable and e independent vaiiables are established at dota npul ard cannot be

modified {e chservational marrix is n the ferm (107);

#  rthe regression madels are pre-established.

‘The main windaw of REGPART program is shewn in Figure 3 and has three arcas: darm ares,
in the upper part of the windaw, selection area fin the lower past, and command srea on the e,

Pata srea conmins Lhe name of the problem (Denumirea problemeil, the number of
independent variables (lecloig) s (Numdrul de factori), the number of obzervtions m (Mumdrol de
variantel. and the ohservation matric with w1 columns (the degendent vorinhle is geacrically collsd
pradesion - Produetia), and m rows [ts elements can b increduced sither rowaize (pe linii aption
Lutren fraom the Culepere date fran) or columnwise [pe coloane oplicn Hulon)

Selartion aree in Figere 3 displavs the regression models avnilehle, while command ame
anntains the theee cammamd buttons Prelucrenca (Process). Afisena (Display] and Inchide {Close;,
already described in 3.1,
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Figare 3 REGPART main window with
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Afor the medel i selected, the buton Prelueresel bocoimes aclive, By pressing it, the
compatation process starts ancd the results are digplaved in the Results Window. Fryure 2 shows same of
these Tesulis fior a model af wpse &, applied to the problern in Figure 2.

34 The REGMULUIL Program

This pragrnm performs regressional analysis for lingarisable gpenemsl models. Ir zliows the
selectian of the dependent variable end the independent variahlzs during fhe construction of the mrendel, [ts
i window, shawn in Fimare 4, resembles well the main vndow of the REGPART pragran. The only
diffarences in the dota area arc related o the number of variables v (Namaral de wariabile) s the
purmber of ghservdtions o (Numirul de observadiil. The ohservation metris is entered in the gercrol
form 137,
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Figure 4. REGMUL main window with data loaded from a file - dat area only

The scloction. anca @ssists the user m huikling a mubtiple linear madel of the renerl
form y = B, +&z, + B2, +.. 40 x where the independent variables ore z, . i = b, 2, o, & The thres
clusscs of repressian models shown in the seieetion ares are:
1 madiiphe fnear regressian -y and 2 ore selecied from initial weriables;
pedvramial regressian -y and 2. pre inital varisghles; 7, are powers of a selected mirial varable;
prnerel regression — i and 7, wre defined by expresgions contuining functions {applicd to mitinl
variablesh, constants, and operators
The canteit of selection arca depersds on the sslected madel, as shawnm Figures 5, &, and 7.

fa b

4. Conclusions and Future Werk

Both proprems discussed nre based on the same gencral algorithrr, deseribed in [1]. The firs
ane, REGPART, was designed o comgute productiee finciions in agriculture (for mars details zee, for
cxarnple, (31 The second program, REGMLL, can be used for overy linearizhlé regresgion madel. Fist,
the user has 1o cstablish the definitions of 2 and ¥ variables and to check 1f the corresponding expreasions
can be compured From initinl varmablos. Wext step w5 0 complete definiten toble; the program dines the
rest of the work.

Future impravements include new predefined sogression mudels (REGPART] and mwore
wlerneitary functions allowed in the definition of o wariable (REGMUL).
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