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(Statistical Package for Factorial Experiments) 


' llitistical Package for Factorial Experiments cSPFE I l.O ha s been d evc loped by 
Mt 'inllgt/'tn AlllIj(I, Dr. Raje/ll/er Parmd mId Dr. \I.K. Guplll at IASR L Library Avenue . 

. ew Delh, • 11 () () 12. ThIS package gene rate' de igns o r sy mmclncal and a, ym rne trical 

f~,,'()rial ex pcriments wilh (11 WJlhout confound in£! . It also gene rales r:llidornized layoul of 

designs fo r fattori,II expcrim 'niS . 111 t: de >lgn ror <l faclori a l c xpe rilllcni with confounding is 

gen.:ra[cd on 1i;ling the inlkpellllCnl i l\l~ac tion to he confou nded. D iffe renl sct s of 

intcr.lclion, a nt! diffe rent l1umher of independen t inl eracl io ns cun he ass igned for 

confou lld lOg in dIfferent rep l t c aLi on ~ . It ,t\", generate; regu lat fmc liu nal factori al plans for 

,ymmclrica l r..umiul e xpenments. 111e data generated arc analY/.c tl 'lS per p rocedure of 

unh locKcdlh lo,:k lk 'igns frll' ,ing l ~ faclnr e xperiments . The treatme nt sum of sq uares ca n he 
parlrtioned into sum or sq uares due to main cffe~·t, and interJc tions. nu l l hy pothe sis on allY 
nller contrast of interest can abo he lested . 

'Thi~ paCKage i ~ 11 1~0 u,dul lor IcaL' hi ng Ihe su bject of fac torial expe ri me nt s to rhe pos t­


graduate st ()dcnl~ in the e1as,. 11 .~ package 1Iiso Cl)ntm ns uscfLtI infonlliiti n J1 for resear chers 

in Statistics \\'ilh I n tcre~ t in e\Jlerirnen~ r1 design, p;lIlicu la rly in fal"roria [ ..:xpcrimcnr s . 


SPE is u~er - rrlendl)'. Intcracth e, Password protected Sofh\are. It is complctcl) Mcnu ­

Orhen Hntl can also be opcraled using the TOOLnA RS. 

C<lm rlctc Help WIt h Index, Contents and Search facrl ilY is a va ilable . I; xc rs wi ll not have to 


~eek any help in se lecting. gellerm ing , rarr uomlli ng the d 's ig n or analy zing Ihe data 


gen~r~ teJ . The package runs on WINDOWS Plal fmm. 


Main Features of SPFE 
• 	 Generation of th ~ design 
• 	 Randumized hlyou t of the design 

• 	 Analysi~ of tlte data genlOrllted from Unbloc:kedlhlock design for 

single/multi-factor experiment 


• PrubllhlLity generation 
Bcsidc~ the fcalurcs lisled ah llYc. Ihe pa 'kagc abo wo rks as un Editor with limited fac il i li c~ 

,.,-. Open, 'ave' and prim fi le s; clIt , co py . past~ the 1~ X.L undo Ih e laSI acti on, elc. 

(;eneralion of lhe Design 
Th.s module has the lo llowing fou r options " il . 

Ii) Complete factorial withoo t confounding 
(iI) Complete fa torial .tith confnunding 

(i ii) 	 Fnll"lionaJ Factorial Plans 

(iv) 8a1anced Confounded Design~ 

\Vhcn rh" opuon com pl ele facl or ial v.·ithout co nfllu Illiin g ., , c\ecr ed . Ihe user is as ked 10 etlle r 

Ih t1umber of fa, lors ( II) , the numbe r o f Iel elS o f eac h factor (s ) and Ihe numbe r of 

Icplication, (r) . Om:.: 111CS:; npli o ns nrc c n l~red Ihe deS ign is gencrated . When the opti on 

C:<Jmpkl~ i"a<.:lori al wilh c unfo unding is sel ected. the user is prom pt,;d to " nte r the number of 

i"Jl:tnr" rhe nu mhcr of kv' I<. o f cadi r~ct nr. the number o f replicalion, . the nwnher of 

'Il<lepcnd~nl ill tcracti om. to he co nfu unded pe r re plicat ion and Ihen the il)clepcndcnl 

ttlt~meli ()n~ to oe con fo un ded . The packagc' getlccrolt!s d", ig tls for fa clOri al cx pcrimenls up to 

211 fac tors . 

1111: option " fraction,,1 facl(lri ul plan ,. gives r~gu lar frac lio nal fu clorial plans on ly aft er getti ng 

rhe va lue..<. of II nod.\. Aftl!f eOI(·.ri ng these paramClc rs, m.er is askc u 10 selec t one o f the two 

a\'"l lahle options I';: .. I ) estimalin tna.n el reets o nl y . (2 ) eSlimati ng I1ldin effects and IWO 

factor mtcrilctions. If a ,ctup for ge nerati on of frac ti onal fac toria l is possi ble il proceeds 

further; otherwise il gi ve, an e rror message 10 the user. and prompts tlte u,>cr to ,'e lec t some 



lltlicr ,clull SPFI- mak~> Ih i ~ tlc~r~i ()n by chec king Ihal the Illlmber of run, i\ equal to 0<' more 
tllJn !h~ number of pal'amelers to he c~t i m ak lL 

Sd~clron of oplion (i\') pro l'iues " : i ~1 0(' cOll1lllonly lI'CU designs for balanced confounded 
fa~li'ri~ 1 cXI uimenh. It hal' a fac ility of di :;playing the generated lksign and its randomi zed 

layou t. 

Randomizal ion 
r hi, n odule gi\ e, Ihe r. nUoijlizcd I.!yout hy ra ndomizing li rst the replications, fo llowed by 
Iht' hlocks within rcplicatiu!I (onl) in ease of confoll nucu faclorial ,) and then the treatment 
ol1lhi ll iltH)l l<; within hl(ll' ~ s \\lth ill rCfl licallOll. 

Analysi. 
1111;' opt ioll Anlll)sis in the Menu-Bar cOllsi~h of the following sub-opt ions, whi ch are 
uisplaycd a t; POP-Up Mt:'llus 

• Single Fllctor 
• Multi ple "ador 
• !\-tHin Eff~b ulld Intenlctions 
• SilJgle df Cnntra~l~ 
• l er Ddint!d Contra,t 
• 1.ook Up Table 

1l1e opll ons Sing le bctor. ,\1ultiple r~clor and Look Ur Table "1\\ dYs remam act ivated and 
\lth~r " I'LJ on\ rema'il (kaClivntcd. Tlle ort ions Single factor and Mul tiple rac tor ha ve two 
~u b · opti (jns >'i:. Uohlod;ed Desillns alld Block Dc.,i!(n~. For the analysis of data user has to 
c. cat~ a datu fi le In :\~ClI modt'o 

'ntc option SillYI.' For/o r is useful tor the Clilalysis of dutu rl'O m si ngk facto r ex periments 
conducted using an unhlu..:kcd k()m)1 I ~ !C I )' randoll1iLC'd) dcsi ~n or " block design. If the data 
" gCllerated through .1 completely ranciomil-cd design, then ,eicci tit" Opl ion UI/blocked 
J)(',i~I" ulltkr the upli lln tngk Factor. If tlte uata is genera ted rl'OI11 a block design 
(ra ndomized co.npletc block elc..ign or ,1 11 incompk:tE' block desi gn ). then se lect the optioll 
rJlvck J)('Ii,qll.> lInller the " rt ion S ing le r Jctor . Once the option UII!JI()ck~t! DeslgnS/Blod 

[)l'.\ i~m i ~ ",ICclcti !he data fi le lta me is 10 he provi ded either di rectly "Tlting thc complete 
pat h of the file or se lect ing the fik throllgh the Browse Button on the Wi ndow Dialog Box. 
The \J;Jt a IS Ihell 'Ina ! ~lcd ~s pcr nsual procedure of lI nblocked! b loc k designs for single tac tor 
experimell ts. It pro' iel" the t\nalysi ~ of Va riallce U\NOVA j wblc with probab ilit y leve l fo r 
test ing the. cljual Jl Ynfthe Treatment or Ireatmelll and hlock cffcClS. Bes ides ANO A table, it 
ab" "oj vr~ the , ,, Iue 0 c o~ffi cicllt of deLLrmina tion eR c), Rool Mean Square Enol'. General 
medII ano coclti cienl 01 variation. Furt her, the PJdage also gives Ircarment llIeans and their 
sl"lllard C!Tor" pn1h,>bility !eve I 01 sig nificance of all possible pa irwi se trea tment 
compllrtso,". If the Until " hala llced and orthogonal. IIlc:n the cri tical differences at I c/r. lind 
'i~; leve l of ~ .gn i fic an<:e arc al so disp layed. 

rite optioll Mtil riflle "orlor is lIsefu l for the ClIl Jlys i' of data [win !lIu ltiple factor experiments 
ClInd u,· tcd Ll sing . .,1 unbloc k~d deSIgn or a block design . If tile uata is gencrated throu gh a 
cornple te l) ra ndo mized d fiig n tll' ll '<:: Iect the opti on Uf/blocked D/:'sigl1s under the opti on 
Multl flle f'actOr. If the dnt u is generated frOIll a block (complete or incomp lele) design. then 
sdeel th~ option fJlod f)(!l i~lI \ Il nder the op llon Mul t. ple Factor. For IllUltl ple factor 
c. perimcnt so the fr., 0" l re~t [[1 " nl co mbi nat ions a re rcnurn nl.'red au to mat ic all v ;nH J 

leXIC ogr aphic order fro m I to r • wilL' le "I denotes the nu mber of leve l; of factor I, i = l .. .. '/L 

Ihc idellii ty rela lionshi p belween the re numbered tre.lImenlS and Ihe tTeMmcnt combinations 
can be , ,,(;n m,ing the Loo~ Ur Tabl es. The data I S then ana lY/ ed as per usual procedure of 
unbloc~cd/bluck uc s i gn ~ for singh' filc[(Ir ex pcri ll1 (;n ts . The contraslS for main effects and 
inII.T.tl°!io[l$ arc generated by th~ package. TIre sunl of sqllarcs for .nain effects "Ild 
interaction urc then ohtaJl\cd a lollg wi th probahi lrt y leve l of significance . The package alsL) 



fa,'iJilut~' Ihe gcncralion or the ~ing le degr C I)f rr 'dom COmra ~l\ I'm varioll s factorial effects 
lIslng the unhogon.11 polynulIli:l b fOI equi 'pac'd fac tor-Ievcls and testi ng their , ignificllncc, 

111~ opt io n U\( r Ik(tl//'" C OIl/if" /> c<ln be lls.:d for te, ting the Sign ificance of contrasts of 
Inlcre, t. SPFI' cnmpllle~ nil.! ;lOa l), li.'S he user wc llnrd con trasts and gives results such as 
\NOVA .tlnng ,\ IIh conlra,h.me! their c~lim;lIc". Faci lit y is there to inpu t + and - coefficients 

III represent tile L'<JIl tra,ls. III para lkl to Iile ('ol umn, 0 1 the tl\'Hllllc nt;;. 

Prnbability Generation 
Ilnder lili, nw<illil: lI e (';HI gellCI.lle Ihe pl'D hahllit\ for l. X' and F di strillllllol)s. 
On ,dcc'lion of the option I ·Oi.I'In/JII lioll , uscr has 10 enter: 

• X. Ihe 'u luc al""c whldl "C \\ an i to comp ute tlte prohabil ity 
• II. lhe Jcgr~l" o f rrc~ donl 

()n (Illenng tilltsc \'aJuc , II ~ellnatcs Ihe PI" babilllY of t- dislri bu tion 

glc.lIa tllall X I L Pl\)b 1111> X I ' 

On ~e lcc t i olJ or Ihe ,)plion Chi S'll/II/'(' iJi\/I'I/nlli(ll/, lI ser ha.- to en ler: 


• )( Ihe \' uillc aho\', \\ hidl we \\'anl 1( , compule ihe probahili[y 
• " . lite (k!!rcc~ Llf freedo m 

1)11 enlering these \ allie" il generate!> lite probahlli ly of Chi -"quarc di,tributiol1 
gleall:r Ihall X I,e Pro\) I X~ > X I 
011 ~dect i (')I) or tile (1[ll i()lI i ' - L)i .\lniJl/lwlI , u,c r Iws to L'r IlCI" 

• X, lhe I ,liue ail", c \\ hid l we W.l llt In corn pule th e probability 
• III ami/I .. the lkgrcc Llf freedom 

(In en tering lhesc ",tlues. the p:lckagc gene rales the probanili ly ot r distribution 
gr~al~r tllutl X i.e, Proh [ r > X 1 
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