* axa 1) cpaa )l Al awy *




Minitab _2 (1) oinla )l CJL' sl Ja aladl -

D ettt ettt annnnnnnes sl Aalal ~ yha
T Ssh iz ok
1 Y ek
£ PP Y Gl ik

[ nsal O sear B = sk aladl o sas

P3RS sl Aalal - yha
K Ssb iz ok
L PP GEY ek

7 P Y (Slisr g e ok




mini Tab /'_'/}l('/}’hj:_)ﬁ,, wéy Oty )1 rl_"’"
_ 3 ; ' '
- ‘—:/b bstat 5 Graphssu v b o 2J3/: (’(5, Gl q/;

AT O;L;:’Jéfé”) ngéj..,.é& @{J,&/!nc o)wc,'a)u;a} Sl >’
' /

B L it g U i vl
¢ DO lua -V ob \C/‘))-J‘-%—I’Oﬁ,/l)/dmd))? o (‘:'0“"//-':"-

‘d}):_,u»’\:d\"\‘

. 0 G ,‘/|_. / 3
: J,wuv’//ﬂ/) )zL,:,JJ,Lo- o;)//(bl }dw /‘"’"tr' J)’/I,,/J Loa)b(j/)/)) %%

/
Lmlep())y@‘u?t PL@WO,UL,I,UL.J-\ l-OlQ,oUJ}dUJJ-| U'b‘”/"d""w“‘”’ L,wd(/»

s - Bn P Oe et Ll Klsl ( Residua | )Lm,uufbéb//‘*"’“'
/ o / Lo

ol 9 Cossd i —» (Factor ) Jote 5 dn o i g € (g) Opoton

Lt 4 b\/&mtw U'/

A
LbLJJJ ( oa)l/b\_al/chJll L.(QA,L«)_/J/C G L.,Ur/\_),o,o W oobl o3
7 W
)OXPlo't )k\&"“ﬂ"am G 0, (""Jﬁ-’b‘),bwl_f}r)(.@/ ;O,.,b/’;)é'/)}
c Lul/v")"/

r’ l)k,.a)ul/ P|&C‘1dY‘b bar P‘Ot {Sio, JJ( {j_))u”/-" d;u O’/ (

‘ :’ U’
0"{/:())}9(_)’”“/‘1"’ Uj’ (/)';g"t V"_u (,’_A,JJ)J/U‘ _/"‘ (j A -/|

-~

L ) ,
/7("’)*JVQJ \/GJLJJJ/UU‘}]\,)["))/ J"J‘)’L/u-"! r&/l,uwlm J,)O/u)}).)‘
s miniTal 0 7 corksheet

. oD ’ 4 ™ : N R Ji s 5 |
: '}!" S 5 N LR P TS S PN PP I S [ J—w NG
} : \/ \ = 2 ’i' ) 54
¥ 3 ~ N . oy - ¢ L_." = p t } 3 ¢ 3 <4 v
Q5 o Piﬂ(":/-*’-"’/D ke G- -,\_\}:I" f.»"a’fi « ¥ -’j*" 2ol ¢ wor fsl\eé\'w i

-~

At oAy el o it C,U,,Lu.<u;,c‘)' - cploc e el

=) 0 Factorcy)’ . PR S
¢ e i k) & mpuq.,i il g serly 15wy 2 pemed a2 F
T R e T *‘/ R IR e
o)l Somealtgeset ¢
[EYS1) \Y Yo ,w/,bu,w() J ,)})O‘,,JJ,/_,(},k. /4_1))/)/-])/ J
| —— Yo
& I i NN Ya ,.J,‘())ljo \Y o ‘L.»‘U‘ \ o ,N',,Ju,/) ,IJJ//-D v 6)') u»)
A4 \U{\ i
. A w . >
PO v L by ) Yo "f‘;J"’/
\v Yo

IA o




i D S G AN N s 1
sTort: 4 Basic S‘\'od’;S’{:zCS { pisplay peariptive s+q1‘\s’hcs<

\__? V’O\(\C\b\e )
: ((,—-J)j_*MVJ p ; /
stchistics = E kIt wajwﬂ/@wﬂ@@ &

C?YC\PhS > \'\-\S—‘—Oﬁro\m o# c_{q't; Lul'HL YlOYVYl[\‘ O((k+q

o,MC cy: O" <‘)

e s e
Jdyv xﬁ»rwo%mﬂ»dgﬁko A e B il i

L___y IVLCl\V\Ol\M‘J\\ Value P\Ot D D

] o’
.LQJ)O"(S,IJ"L’ e P"/

Y BOXP|o't‘ of Olﬂ‘tq d Q

>
A.w“’f‘/f‘/lmo)bu'ﬂ”’ 2

/ I
; X i i _J oDl _)’
‘/D/)J(.;”J L %Y (jostiaL r""”/"‘(( Gt // (‘ /u> Cy St p

|r‘/(\,zb(& &.4) )JU*"J F)J\-J/LP'/UJ'JI s

P BOXF Iot/ b.)"'/

(J)»‘ru o}ml»‘»uu/f

o>
/ — Py > ) > L_J/J
e "L‘”L"(J‘/“‘/’")J'éﬂ'//‘ Boxpletl e i O I /*’U"/OJ ;
/ / y ) _J/LP b (-)J
J"().)“ oos)> OJ(/"())J))_)J r}»'_),lP C r’,) ‘JJL? Qu,JuuU (,.;Lu) "‘

2

f-/
U,,(_'L,d‘u«(J/)‘-U J "(5)/ G’{/"d))‘p Q2 wJJU)

! acloy

Percents |V 7
. R
cumalaive counts (,»9"60/

/ Disola
4wl(ylﬂ—0)/f‘ ) i
J\w\/ G®w| /‘D'(JJ"'L" JQJ)/)J> ()’\J)J()J)D‘ Y

! |
5*\’ore, YeSu\'\’s D ~—— ()&)@/G’JPQMUJL/JLJ/)/\‘J/OJ)

e ( Factor ) ()’“W Gy (S\"J“b/b"'(fwj
Gra‘ﬂn_s< P‘e chay+t < CO\JCeﬂ orical| \fC\Y\c\b|€S

(\"‘“"J/’m -
> . . |
(5} l)jl))gw/ub/) Lgrrl,) ) ¢ LbM/)f‘yu-"rJ\’NJb (_S/.mi,)g,,u o (S/
L) /-
CMJ S\\C(“/ Leb&\é—ﬁ)u\?w))J ‘()/ \,c\‘seJS L—/u"/) wfyb/lawlﬁf_f' r/;

Ca’\'e,_goYJ name )ja/ 5, wﬂrv

Fr@c),u&n ey S bl
o@rdﬁﬂ't S reul)ie) mes?




ST s LA i LT : 5);
b w Cunl ) Gs &L ¢ Cahs Gl oLl gpl> Gl Coomwt Sa2 € (Ple ) 'yabjb)ﬁ/’/"
/ /-

(Ju»bo(,,,{; UL»J//\I{)/U)H/A*J"G_);H wb wasb 05, () sl ) Sl Ol Ko o

: L (s G abs oy
CquPhs < bqrcha{+< S\YY\?\Q [?{ , clus‘f'ﬁr% 5 s’\'ac,k.g rw

/4
C:; anraey d}»(s/@) G—JﬂL‘JlZd»’CS’J{é——)’—""J
cate Sor‘cc\l Variables : -m
P

B i

) a L)s
/uf?) L_,vw‘ d)[gué MNLJ|)))7JJGW&JJIJJ mehAU/\PLdﬁ-L’_CSH » -n’/)/"

/ o .
s Mb(/‘)ob"b L(b_//\u -‘_AS); (_J)LU-AI/&L L_J,U‘Q:J,

( [ onewy, )wlo)bﬂé—o)balz{b (_;,D) g GA)LZ)&" ("L}\
s'fq-t‘ < ANOVA < oneé- wm d < RQ,SPOY)§6 - i
(‘“’ meé b,u:m «— j
. Factor ]Fad'
: - QJJLU/'/ glite == ,
options 5 Assume equal Vaviance [ o2

v
confiolence level - .))f’)55()b.-2\rl"\’ zwb (ﬂwl)Gwa (-9)‘ G
Z

Type of confidence InterVQl 2 (fcuo_s\o(eoki
J_ S

/o - . D
ﬂ/p//b/,v))bjwbr—y;)uuaJ( t,_g\“, :t;:o )H.. Qo ‘)M,#/Wé‘m’

i~
“ou ,v//u/),—‘/u) SLEL

C—LVaPhS — s Pata plts —

JD"LU‘“ (_,.u;m “)‘)U))_”" LS_@/’).)‘J

R & 8 o Vi .
> Four in ont LV_{ =GR S ldhpet Gy wote o
Resalts o method O Factor g informaton ]
/
Analysis of varianece T rodel 5““’“”‘“5@
MQ.O\YLS D

M)OJ(SJUJG'DZ/O ¢ L‘bo-»’*/ ‘JL‘JU)? (“J/ w-)—"’)%ray-' (bJ [ J (SJ\JI k_).u 90:

9 - /
Model summU Lot w;,,)lﬂé_,)wépdﬂ,,, r_,l)o,, Méetho y,” _J,,»'LSJI,:N

e / Y
T S " . B / : T
B i e {t" plan b, Cftoses dosn gl Slgpl U sasgel Ry Ls> R

,,.S L / / Y ’J/' Lo )/_;J?
o) (o2 w ,uia:)(,—- 6‘”?/‘/’“’ : (JJ%” ‘ Ana\Usls Javianece 2




(.,.a’o R C SR TR N R P s Gy ()N 6_3'41/) Jere ¢ tacior information  pusid
resiclual Ij

= .,/" :
el vesidual = Wboblogel pl»< S"’o{g@ w}g"/

)
SXorge iy Fit
o) 2oly ) 048 S poln s g

([oob v Comla ol o (o Sl sl ) o 0,55 52 O30 o5 ¢ amseY

- ¥ : ; TN
ZeAndlysis, R L RSN SO G oI ek

AJJ'MS F_value ?—Valme, #

"5
G gmliat!

| . | il O Ve ¢ povalne
/ s < -~ |"}"'-;/J\-"“"|(/J\?‘/M \
"ﬁ““’w'o’/“ﬁ’“‘cwf (% o oy R NP
B 'F——\fa\u& L,rr'\/ﬂ/(;-'-‘k’)u/-)‘\’\,“\”(:_» x
o) l— oy oY ~ F 1
vy

F_\lc\\uﬁ,/b;‘,,),pgﬂ L (_,:: F -
e ¥ S . 2 r)os D)) o
s C:,-ul_/::w\/ olow ‘9_.\/0\\\L€_ o) J)W‘\A\ -r:' R en J )?d e iy

p-value e —5 R\,

P-value > ooy —> Al £ « o e = s
( 29\ ﬂo;);@%i/ )H/J;ua 2o Pl € ambe® =y )0 p-valae Vi Jacyl
5 [aeodecr 2 * . . s B ’
e T g e - o R o .M)M‘WL‘/J)J)F_D'

~ e v . = s J,o/)w/_:_u L ¢ ,y-l: 7 = i
L Xe Ngm/)c»wom Wu»{lta»/ 5y, a R It s
ol Uy (oo et sy s> G Tanrlan 5 St Grod Cotolan Ciarp lorgy> ) G2 len

a L\')/i_)).; C)’_‘}:

f / < / / / rb X —6 ] LI, - \ sty b \ BOX ]ot ))/;/ >
r’))_/‘m Oi"_l:"‘/" D-))Jr“d“’J o P'O L_iJ d (@Y t.ls).—‘LSJ./ <= ol F o J )
o - " o i % ’/ S 3 . S ]
rﬁk"/(sz’ QJ":’N/G'L‘D (—{Jlju' ¢ ( G R /,./,); l.o,;,n,)o:p!:n dw g!/)) s (P d,,o)ﬁa Y
/ w1l ‘\‘;{';‘M/)/_o) oyof_‘:{/ C/_::»J (S C/QJL;A, é‘;‘f s )—J.') L:ow_!ay (:/N J;/O)Q}Jp)

Gopp ol U /
- I = . Q g y R -
q))‘*"—/«:) X w Xo s ot —F Lo Vo 2 1d oo & O“"’Cﬁ"/""‘ ) 2Lugr ot (s b2

e e N = Tl - . "o = = s _ . = —

ﬂ)wc‘,}{u OJ{MJ.;F’ 1% %(SUDM/)%)C—)’/J, _J/)‘)(f,/:/h:/‘-»-d X v ) Tole s J/{ _,:_J L /
T A : _ £ wnse : _ b 2o S S

)/’)&:;J ey len, > LQJM/) I::;.J,J \t/d LS/\.L)—))’)))L, \&> l‘f".‘_’/””/—)) U).-J.j—:u L Yo (\.,,;‘},a/) - )/l) it

e / P ) — S I L 7 . " = — g

) [uJ(,—ﬂ/.u o et 2 S e 2 Ao ) L'D/))',r’d;o(-{ (_S'J’L—/‘“’/»ﬁ
523 ~ .— z/ . ~ A "

el s e 2 Sl a0 Yke 2 3150555 OL/a}‘ < L ¢ s

_ ” . ] g
(Tt Jor S oy fa sy P RYE e p

. ’ e’ —; ‘/ . = - . o B b

..)L»;:J_\zl?d)? _\VLS\JL/ L&é>‘)_//:-)f| dljf))dlgl/))_,_g) QJ)/) 4 Naymﬂ/;FrObﬂI?l’)j /I)_J(
= ~ . = i b 28

s #duplesbb ot ¢ iDL

a = 7 i 0 = -
Lo 04 ls G__[//v:'/v_‘/-éy,J Ml/ojj_,.l{:,) 5 "_*“‘)‘ A C))D
L s fras




r/,) oﬂbjb ub—’ r)/\uoalfbb»ﬂ (f"LP/J)//_,)G QAAJIV.&!J!J\;U& ey S(,LS f"l t ’)_}‘Z/)

C)'_)Julr-u_,uo,ub,bu@)\/_/(r"‘/@ﬂdb"’ ))Ml/o.ao,ub/l) u‘*‘()//_ﬁ:csjjz/’)f'ﬂ"

b /' 2
H. gl e r;/o»" i T Lony> L5056 () CZ’"’-J/O:»QH

2

174

Hl: r/.'A'J .
AT R

{"Q’/'_))ZQ;ILLA ¢ L-Mu-'cy’)db dl\?\/)_g)z,.:/(__,wl Ogyd(f/‘/d‘l;(f)’ k.s‘{"ojrqm
_/_)/__19 )_yMU‘"

¢ A
)JAA
Clay G—A-U/wCr" FMH/U u’ﬂblﬂmo/(_‘\;u))//)’/ ol O_q(, ¢ \evsus order f\) L2

a5 : - ; .
&y L_/wvl ""l I dj.ol,um,::‘lp_.y/_aﬁl\’ /Wkw}dyl U liin 2 JP_;J/J R 7N bian ¢ RQS\O(U\O\\

L

C&;,éfe &“J(‘:/ bh:j/)CLI/J/J},//Jﬂ Coil e BB 0 e o
el S C 20l ol GLw G Shp
i u/,b(,_lf,_J G @ (o0 Y ‘-(J/J/o,wl;,,/;up_b I

- 5 J/ ) .

ons )_//'JN’ ()—" i Cawl Seld ) un P_\/olluf,/b_p. sz 4d(,/> C)' Cp bty e

- 5w Pt ¢ 5 o bwlon LU
5ﬂ'c\4:< ANoOVA  one —wey e CompariSion (2 [st) e wlen

Q ﬁkk%j Ef Fishey 1 Punet [ sidae O

ST s /_ ) tin g it 5
’("JO“LMWHWIG/\»JL.» ‘j&r’mkezj Ll ¢, Lo paifal /\l/‘;l{-”ﬁ/ 22 O by len G
A

cr_;,wgl, (opﬁon ¢ S"'orﬁez GmPh )O,Lol y/M,(SLa,‘H//,,J,U)/ya-’Lg N ol
L""“’CS Lu/w/) :/M»)Q)/ (,_JJ L,/LJJ,OLP /Jrr/’)(/‘/ / Al Cas Ve
4
7} ol O,D I_)LMJL;U C/u/( _}’Cf
o Lol G e ol
O/)’//"orbbw Tl cfw_,/,douay Lo\ ehde JolcIod s c/’uuwwqou
e S e

Cf,wc)yJ ¢ >l dﬂl‘é/n(ﬂ;f (A Gro I M)(,a(rum (/,u,n, Obw

lL/wU/ 6)})/‘25” Cs.,u)o_; ({/D'W/)—) J\Q’)Cf’_}é_})r"///’ (> OJJLU (/"\QL\YI )
C\O)/L//)(C\)\/" P/ B ’;_}J//) ‘)° \ja),uﬂ/)- A o,/_,/) ‘('Q_) X% S0 D (JMOJ/}’

(};/,’/"Cjwl ) L C 2t oo Gjo»b/wowbm//bcﬂv&qu Lisg Jlz bkl
u”’./*”"«‘»"/}f’O"fO‘ o (,w/k/@:b»,w,ypibwwwwoﬂ/.;dwcf)
->//,(5sz),1,er-‘0"‘qu'/0-9) /‘-)_Yk_/_;lmOJu/Lwo_}bb// = C)i)’pd)j//

.g,bd/z?@;ia()yr/c,)uull A o)/j/()b_. Ql’,?‘




5 o Cowlen g —

stat< Basic statistic Somality do b Pt Coniglbl e -

C/_7 Variables ¢
Vi it i REST
\“’(r"-j“u Lout b e—

Test For /\formql'.*cj -

Anderson Iﬂ
Rejch_ .

kolmogrot ()
e S

-Gl Q29 ¢4 0 LSff'O:' )/)/-Q)»J‘ru ) sl Cae

2= Cuslle Ayolerson CC"/Q"J/J“‘C a/u»a)L..w'IOg/J/ N/)}?,J/J/)yu >

fow ‘J}J))Jwﬂdyjl) _MUL lﬁ%u@,»/»c \zzuuc,abg/db/udub') C}‘L’ sy
,'/JC)A) (J,Ug‘/( “""“‘”CJ -""’/o-f/.er JJ))’ OJJJ//U ce LOJJJ\L”\ € s JU L oL b

F—VC\\L\Q<0/,(§JJ1/( ,r;,{ry,,)'_w,n oJ,,m,i)/Jb(/wJ,)?pH pP-value

/-
,wuf.w/&/)yu))/ wlu))»d /-'/‘WC)J

o St Bipere o i A2

T Te e G =5
S O\'t</4movA & st For e(}(&c\‘ T anae, < Crubowerys

ResponsQ= :
s, gl [ R e

‘CJU":JM”/c}th.&J
bqseaf\ o Normo\‘\j—lzj ]j

%9 (29w r°
CJ) > prdl O ladp L r’//w/o)’*“” e r"/zv/o)jdbw ofwylej
/U_)U' 8/‘”/"1’(5(‘2(})‘3' O"L‘”/J r—/dw—i‘ ’/: ADD rlS“ O’”b )L‘L"Cl
/s s\
./ . e e ® { o
o) H. - L{’UO"—[M) : / 3 S rDLS]

% —ee QB e ol by
R e - et lie, s sl

°prion use test

Stat ~ <
< Time serieg < ALL‘FOCOVVQ\QJ(-O < ”’“LQ"LQ‘PG'{““@" Gy pi= ¥

C geries
Solegal Y,
' S S 7 . R b e
O_I)J&,_Jw!oj;; r:/} wlu/)tmp_/-_-/o _'9_0)) 8 C‘U’QJJ’J”/O_"/“ -b-/)ﬁ)z C/“(""L“ e C)JL)

5 o7 i s T T IR . . 4 :
-,(/I(u_uxg’b > lo= ¢ JJCJ/./’/’_LP))O)I ’f.LoLo/) 5545 Jﬂ_;lrzp— (j/\,@}%/mﬂ(ﬁ,’&'go(;‘gl ,J.‘JL;L//-'




Sk -

. Yoc<)
(5w e Bl Gslpd) Ol s u,JJ 8/;0"» > 00)> 25/
| / ) Ju,, (Factor >k
Godvg ’_Jr’j(f‘ b o> rjuv ( b)oci ) b el ) 4
/) 2,0
)/, Lul_',/@ ,_,/L/_,,'QJ'Lg;o)IQO/J)/l)/),\,JjL‘g'(/b/I/Q"/M—P/ «_,AJ U/J) D) C /
> J

7. ) le o )LM (=
l,(e/) L c)flmuwu Usadly sk OJLHJC) 'LS)" SIERINS o /Lﬂ d A /

o 7 JACYEY l/)(J))/)( [_Q//LD)/»—'J
F*’L )_ﬂdf\éjJ)uG//// —-\‘0) )JDG’J.J(_J/)..?J >)d {yﬂ

-

S | Fctor | Block

|

s G A !

s Y !
AN g !
M r
A1y \ J

uA t Y

-
2 .

' : v W o,
P ’ e ,;,bl“/la)g) ()‘/_,lj/)-’{:“}' {"’l_sl(S)'
Sttt <GCYL€,\(C\\ \weay wodle < F £ Gﬁnerod

e
\_> ?OY’!S@, s ! FO\C_\_OV qu_or b)
*—’}U; C_\-“G)us» <« ]

Graphs < Fouu( T one EY{

Resulte - AYLC\\E) Sis of variance E/ Factoy jformation )_17{
mModel Su\mmr(j ('fi ‘s s ol
' & : ST o) L 7 L e o
Storge © Frh A | Residwaleyy] ¢ RECTRIE e

- / > - - P “ o .u-«)‘*-r B }/ % o
“L}d_ﬁ _,Juéb‘/\’a(,u/vjdb dlgl/b_)_z/) (/*”l’(r"dﬁ be,,d‘,, Lass> ',.»th/b_,z&h;

(- Vake) e 1 I/:Cr-’)o«u/cﬂ,ul /.,ﬂwu/j_w/&,)ﬂ)du (S oﬂb,a__,,b( w_,L.‘u
/ 2
[‘/’“”'“*“ G0 2in 32N e i 0 L son o T oty (S e (u/b)z r"cm,,“ )|

/
(/IJ/Q/_, dela),ub l [’}'_,NM@ F)»‘l_))z l__/_,.,.cJL/J(,Q_/J).@-J/,.ﬁ/)wlL)-‘b oo O"‘I’//
= b ,
T O3 0 Uy o ‘f{u ) lon Chemed LgOJ‘—J_/"N/MC/r-//L@Wb' Loyl
e
v

i Je ()"’ OJJDLM ‘ylcwr_v jJLDOol//-B,J/I_JN’ CFV U /\,u/l)/,('f ! /,&4 >
i ' /
- o (2 (Ay 0_:;/»3' om> UL"“" Cr_uj/n,u) L.u,/,e.d _47(1}’ (_5‘//4-'/ L{"l/_,u// S




,_,,u,J L/JJOA-'/)/UJUICJ;)F’) C oo L
D>

JL,\,/’)CJ»W/';/)“"CJ)
J’*”rgfc)"u' 2>

Hll‘ Z;;?‘;o ’_ 4’/
« P \'s\ CH’)JL—)““’”{J-PJJ‘/)J,»I)/}/PO’//

;—\—?t < ANOVA < éenerc\\ h;l“,}\;( m'OoKe ‘ < Cﬂmpqu S1oNnS--. <

/\_; Respon:sc s , S '
Methoel ST K&cj B/ ponferroni [ Fisher [

‘7oose, Terms for com PQHS:OYLS s M‘ Factor

(';J“ Coe L cple -Ea'r’{rr*‘ Cowl uc’*’()’/)éj

e o s
H__J//‘LDC;J’LU: __’,ul_/j UJL»:/))/C),OV.&/.!GJ ())) CJ)‘) (l__/v-""d’d

R 3 LS R

ans2 i, 0, Factor se Gl 2
5 e LHC2 Tt oy i
k P"Vqlcte)b_:»,g_).;(_z__'a,o) ° U'ﬁ O’/JO""JJ._J ULI.—’L" r

svdak T

</ >
CJW B 0"2/;'//

) b Az

e /
2 b QMM /3~«<JJ»/< SV c)““Zj"/ i (N2 O;/ 44
iy
(JW,L,/WJ 4,_,,_) OJJ/UJ)/\V/JD‘\J-”'HW Je - wl;)b/gw:oy;;ﬁ—’:ﬂ]ﬁg'dﬁ
>
r’J{H ULH')/‘)J/O’LIMU * OJ/\MIJ

e .- /
e Fi=! el (iprer
-1

e M i elEp il
stat < Rasic St < ~oymali ‘\;j Test < vaviabel ° -RESI
YR e

<., J PRMUJQ

Y% ()J \SCJJ G‘)La/; M"J@L‘%d’}ﬁmw_& (,r_m)JJ_,J_/U(,.,O_,[, 7
lzb()l

“-s»o_sf\sndﬂ S oo Lo 2\2 0ol o

Ha:(JJ)’d/

~

¢ rsd(f"uj)_’ pP-value ))JM,_,,,:?),E, P ENIPI = N
H/:(.Jf{‘.‘db/;

Pvalse Loen —s glo

AT oo e =¥

St < ANOVA < Test for eqtal variance < Response - ’@

FC\(_TOY
s
/ 2l d—ﬂ\.a <o EYw) T <

At OF&OK —> use Tes t‘ bas Qf"( on. Aformali +J ]‘5_71 o
(R éD

| C J-P>
Uit s 2352 Caalle Coaer ) wcwwwdﬂ /”’/)O-’J’dt’ljw/) -
wﬂ//&/) DD r"lS’ ( qut /6{’ )(_5/\,;’ (-SUbCJJ""J' O"L«/}/QAUIIJJ(—/UW
el S —

Sl gnicpiser 0 l,wdr bl nla EFs 1

10




o e B AT i
Qt R VORI VS :\»L‘aywzyof"/_/ - ‘

< series

S8 iRESI S

< _Clme
S¢ere C}A
7 1€5 < Au’/bCpYY(,IO\‘f’an
P ; e
'(-;-’ 200 ‘.’JJLto-!’ :4_151 L}"

- 2 (J’lj
. : P g S 1 | ‘ /Jy/j})

ol T P ./(/’_/'JL; eV g O bk aJJf” > d'-}

SR - S IO Pl T o e e ot e e A i "“'—'——‘—_—_—’

vy e Sy / g /D é
ot 0 B > o)), O}’)/J')_SS/) o 145’4;"’(/’0—’)1’6/"”’@ &f{"u C)’J é L/
; 15Ea) - L 27
(‘\ ZBCJ;}V/A;, r\p )\,,-,J>dw 2 //,),' ;
1 i deh \s!),wd/bu”
A ‘ (‘/.»b_/u/;uoﬂg o (sl 2l Cowl { p rm (
o wéle
"“,u/ : G A /L‘_" 5 2»!/-_— e Boldl o —
SRS d v )EJJ/:: e B8 y J
/'M‘ (oo OJ/U/‘)LS 7

Gl
;UU-"*JL,UJ (Fcnc,‘\'oY) d‘("(fJ’O—“') u{ (j UJJO})LJJ o)JJ-ngLC

4 C s
~ )CJ"JLDO,)I)Q) JJ’J/)NU/L@’

§ L)) e
[ o8 Joe Glo \‘““’Q)JUJ

LA

ool J &3]

P

wb L Salimiae ()/JJJ‘J

rd
/)/_,Jl/( (‘JJJJ/O])-:, J_)_//-"u[.ﬂ_u.b' ((j OM/)\_D
/ /S, T
5 ( /eJUte/)/)O_»u Q),.,//) ,J)JJ.. (j) w)jx,uc(cj/u v
/ -
/,J./...u,\y_),))ypwr) L‘b°)')/9‘0/“'{/’) Cls b(}'”’((“)UJ b

-»U“’M)J’_; ool

b i) VJ)J”U‘QPLU
Gaz Lo ('AJ) MJ))—‘O/"
o))J U//

3 |

L <’ ))L,uu,()*/c‘ e o (52 Gh/ Oppop=te

Fqc,'\”o)/[ daste. \ amalgar

Iy
72
J

~

Vi

g LSt g

%
|
|
!
\

B
2
2

q’t< ANOVA < ceneral \meay medle| < Bt ceneral .

\

ot

i

¥
¥ \
‘L

o

(

-« & X

V. : . s HE ')J(‘_JC/*”J’(S’/
s 5LV e OJIJ/’)/)JU]C))J?O 7 Mo

-

Factor| amalgay
ac'l"OY ’ = & quﬁ—e‘ |

QA ResFonse'
g)b/xﬁ-ﬁ“ )Cﬁurwougéépa ))ywu);
SN /
\\ Jch.—-)Lr’l/ s W EYILS (}‘J"r‘b
i

11




. 5 s b (L) ¢ G Y
in ene [V] pb/‘,_/b)-‘,f.f_;“ e tnsinesi e
Anq\asis vaviance. [

;vqu prs — 5 fouy
" &35(&[1'——9 Model $U\mmr(j lj :
Factor nformation Lﬂj

stor

aq94e — F’n‘\"s[:f]/ Residluals ﬁ o

74 (RO sVt ¥ ES *,,),)C... «—
rtf‘/ﬂ)d»—ﬂ”'ﬁ”uf‘/—"o‘w)\’/) s it A
_ow/fl/ Mbwdﬂ&fdmajébﬂ\"‘ ’bﬁdb

]‘)‘._(' ,Q_Mltb 0/0L’V-

Chvelliisian Glwe o lupdiecss
,/ /

S
w:c,wz, L Ol i (@2 20w S b P LY /“"’“”“’J’)L”’”f"”

152

/@wbwayw‘ry/ﬁ wfublblz?o*‘b) r/,ua,ww (,»ﬁLp,u_;J/“
7
LDEVMC/L.;/,,)/‘,UJM/I{)(U%QM (_;_}KJ/)‘,/U, ol s eyt S 2 JJJH
A

/
/JWIOM,.//J &) r&')WlUML@ﬁ/WdL@J)_’JbMuwh/ C}'U /},/D)z/,zf
(_,_)(fow/

()f“"“’)%‘“’ﬂwﬁ do= (f/ﬂjjl/’”r’ 7/*"/.»/,b(f~»~? s> Lra «"“0"’ -
Z L
LM‘()L-»‘))-"ULZ’[”—/"(/[’/"JM O,VJ))(J

i ¥ / CAA-:—’J]
/ijwfﬂ/.aﬂ/wlud»nc»ul&»ujj.wa-:/ RQO[J 5 R _oesy ¢ G otn)
oo ol vt b L sl (ele ( Factoy information ) (Jole ouub) et s
/ 4
o, [‘-‘C Jole w(,JIJCA rJU.:-rgJJQJJ)(_}Pqule Pl oo L««J)ﬂ@b,)ﬂt"d’f-?
[ = 2
L/U/fo...btw 4 L_/w/_,e._fz U)JJ:F/,-@)) M),;r {"J;//(D,J ""yf’\—/ulﬁ'ﬂMbu" chi
s
2 MPU‘ P_.\/r.\ll.kf, )’ 6“5(//("‘“{ L/:Lb,)) O_"/’ SN Y

W
| P-value < oj0 = B \\\*‘- Qi TR o

e

H, : Mot K,

< I y)
4

b ’r\JJ’,)tA.«prJ')d”L»JJ/‘”b))P}"GQ’ ch/f‘labﬂub 7)/»' M/’J’ﬂ G Kt
I/ Mb ‘——/J

4 ~ - :
/JJ(/,JUUD/L("' )l)rLc H))LJ L«gjlc» b @;bo/(,ﬂ-—/-*“'\-//ﬂ' d/)/oé’/u y
v s G 2ol /-
ol ﬂ(fL, L._/ leﬂrf,;.)b don ($o4F /w)_

\
fat< AnovA < General  Vinear model < Compay .SpJur,,)u(\s tyle
! \OfL<

> Respons¢; @
e thocl : Tukey 117( monteroni 1 Fisher ) sidak O

12




Los

X €. Term -Y-or Comparision ¢
0 "\C‘f‘ar

daste

Amalgqr ~

/ C s
.M)/J).J/ (J"'"‘ z J'U) ) B v
L/‘f")/
v/ o/_)PUf r-lJ

ey
JL‘“LQ’O‘J’LJO‘“)‘D/_JJJJ'J‘ Factor (2. Jiues o G 7
N Gw C o /.
.

i o
“ij” Modlls Mean o Or %mb e orbie g e
,U/ T, 7“/

JA)J/J/,dl_yJHM‘d(;; v»;ﬁ/ 0"""9"}/ (—,rouPnj U_,,J/)) L
P4 é/\vuffu'

A /
Lo gz sl ) fﬂwawawy _JJt'ofc}:ﬁ.e-c)’}W//” A
4 Loirs> (W/’/)‘y r

(5J~’-) “’J 4
)JJ"_/JXI/\_,DJLHO,LLJ,{/Q) ""‘“’—/)1!”/0’“”0" ’d)"u
/ x/ / ) /M U)/),
(Y«;’u’?)l:r"le)'/('},L.‘[ra CJJ/L“J,JA oJ/JO/LU/’/JJ(fﬂé
o B Pl
: 9 | R dﬂ‘ :
)+°‘_t< Basi e ' s 4
'O statisties < wormalit 3 . -
- Qtd Te,g"\'< _ Sl e OJ)}C}(&JUJ//
> Yariabel @ .
/
I‘JU'J/).,/_,U\‘&,(J‘;_,J [/ i
b
G o Jo ¢ wb},@/@ﬂdywuﬂu(/wﬁw o,_}ﬁ/b_)-//l L Q,L,u/ (f"f

T e sl pon

Hy:w O Uy
stat « Anova st 1 < b ooy -
T oy ECV“\\ varian ce. < : :
y Response . '—R—_ESE!
option ‘“*
—> F [ —> S test basedk oV Normal i, lj {’()\C,"OY Fac’\'oym‘
(/'Lw/oub//w' M/’“d”’iif/)o)}d Oﬂ/’/}'
Y
LY it
(2151 Gl LG Ot Gl S
/ ~ i et b b "JJ\J/,« ; Valw e r r—’)J"/ C}"uu} & S
ooy Oz P- i
H |iﬂ0}£/’) \JL‘/

L
L \slos gl (-3

stat < £ime ceries < Autocorrelation «  series [T

13




14

el Q)/;)//l)o)g/ig d; S @ (_}:’/ﬁ ol o Q:g(_r’b)__) C/p
h i W 5
. (’2."'/'53/)»6 saaad e eitsly A
AR T g e
2 B 4 2 3 (Y

o / ol
(JFdE) (b oo per e’

s
/
“Gacter ) ey uJ,JJc (/,/U/,/U/) 7wl U,J Lt edl> OF

/ = / = » (_5/ Q_VJ 22
2HGh £ e U)JJ) ([‘z)w;);,u’) ) O’/C) — ¢ (J! "“J e )N /
U—‘JL;‘ r/o,u/

J
_,y o
,u)t(\(.) (JJ ] asl> \_1,.. (J':’}J’/ wsyb), .)L»O/),J,JC/»’ Pt ru ,
i Qe
lo,wJ),): et

Lesl

/ / /
fvoww Y ("yﬂv;.»ufﬂ// (L) P)a,ww!f e (r)
f o-u/‘J RIS
.(;,w,wwo»b(’u/“/cﬂ’ 3

i a Factoy ] montazh l mavad | amalgm/
\f S
o v
¥ L
\ ¥

' J o T e
sz gy PL 1D U B
5‘%@-{:< ANOVA < Geneval linear made Rt eeneral -

Q \FqYIo\lafe,: ‘ <j Fac,'t_oY: [E\(_’i‘oY montazk mavad o\m;\\gewl

it
P Db e AT i
QGYQPKS———) Fouy in ont Ei Lt )0
Resalt . = Ano\\d sis of Variance [_Vj Model summyy é

Foctov '\vt'ﬁoYmtl".Tond
doge > Rt [, resat O

% ; :,.Z Lo
d;/yé ,fb/l-@?/’&*’ s glds y

'J,;_L(,r’ny_]»" /9’ b~ Oﬂb/’;/'”" 4
- oz - . CZ’/’/
ol an & drr s

)J(Glj;/OJH'/éfoj/
S’\"c,\'t< /‘\NOV'A< Generod lineaqy maode | < CﬂMPC\Y;S.IOYL <
~ Response:

medbod 3 Tukey )f{ ponFerors [1 Fisher sidak [J




oS \eyme ’\;oY CDYY\FQY"I Siov ¢

Foctoy
O dmontaz ke
O maveol ‘
[1a
malgay (()/(f»bb Yo o o UJ/)Mu} 6)//7
2
—)-»JL//'J O‘l’i ;/Q.f/"wbﬂw"‘ (o G ///f)/‘f‘UxJ uf’/ cJ.”“wLP
27 L ’) d)] U/)

[ _/“’/) /f' o"/’ )-))‘/“J‘L//*‘J Ub’ e

[,p
C}"’M\,—E‘U'}/—z’ CJ)'A «../"’)
LGSWU—Z}’CJ” Oﬁ")))

stat < easic statetics < rroymali ’\’(j Test -

S varable : IRESI &
B Oy & T <)

. .A “/‘ CJ:LSUSJJ
r-’{,_r,.ﬂjz P\fo\lwe, Ssnp ¢ C}Jd"”/d"‘ L2

ot < Anvova < Test For Equal variance, <

<R€SPOY\S€,3 @ Factor - @

i}OP’bOYL—% use. Test based o Alormali 'i(‘j El] ()

(“JJJ aalle wb e oloo ) Jer Q)j’jjj"} Colo
L IR
r/,w: Ly L ol oy (ot oy P- value on prort U
dWJ//—B

| s \wlap 2y rd
Sk < Time series Aato correlation <

é SeYies @

. .
)] =
/JCJ‘:M(‘U<

/
: : l.ﬂ,ﬂ/(}"/)
\ S ~ - ~ ey B ¢ J//"/-’C"U ) :
Qi'/u,w_/’)/_'/“ "/wr_—’/ G S = ‘ . - J‘-U.JJQ[T'/VOA'
- - 1 WC/;JUJJ(H o
- ® N_:*ébl/‘o

15




Ledl Julad Joan (b K 5 La oald 28 )5 0 5a0

|| File Edit [Data Calc Stat Graph Editor Tools Window Help Assistant

%, Subset Worksheet... |5 = b Bl <] £|
f‘% Split Worksheet... FRELL R R =] @|

e :z:::\rmkshms... ’ 2] A xa[ TooN ¢ 1|

EjE- o [iniee

LI Seicn fm Unstack Columns...
Stack 3

@ Transpose Columns...

4| sort..
%1, Rank..

5 Delete Rows...

& Erase Variables...

Conditional Formatting 3

Recode

5% Change Data Type...

Date/Time
4 Concatenate... 12 12 20
13 18 23
14 22 30
1 35

Display Data

Display values from the columns, stored constants, or

stored matrices in the Session window. 18 2
L3 19 23
19 19 30
20 15 35
21 9 15
22 18 20
23 19 25
24 23 N v
< >

E pro. [ ][@ ][ == || His.. [E][@ = ][« go.. [@ |[&][=]

16




|| File Edit Data Cale [Stat Graph Editor Tools Window

Help Assistant

(Y)A"_\\ML&A ) p Hlasad i) 9§ (sdua gl oJLJ

l

[|.5

So .z 1 W ]
g -=n'|1n|ﬂ"';“i;|_‘

Regression ! Store Descriptive Statisti
, Display Descriptive Statistics
| ANOVA Graphical Summary... ) )
Summarize your data with descriptive statistics, such as
& = DOE the mean and the standard deviation, and display the
| MR results in the Session window,
Control Charts
(e ; [amplet
Quality Tools —
Reliabil ival
izbility/Survival Paired t...
Multivariate
’ )
Time Series & 1 Properti
Tables &4 2 Proportions...
) .
e i 1-Sample Poisson Rate...
i i
ey {1 2-Sample Poisson Rate...
Power and Sample Size ) 1 Variance...
. 2 Variances...
1 Correlation.
o? Covariance...
EH Worksheet 2 A Mormslity Test...
1 a | e | e | a | ¢ e odieTet. co | en | c2 | 3 | c4 | s | a6 | o | cis | clo | |
y | damsad | | | P r—— \ \ \ | | | | | | | |
1 7 15
2 12 20
3 14 25
4 19 30
5 7 35
6 7 1s
7 7 20
a 12 kS h
< >

| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

[ £l == b B2 si] 2]
|oBGEOE N OngsnE

A% Q[ TooN - 1y

Al s+ 2l

17

~ o, S
IR EEEE )
LT Session Display Descriptive Statistics X
Cl oy Variables: Display Descriptive Statistics: Statistics X
C2  darsad
¥
v M [ Trmmedmean [ N nonmissing
[~ SEofmean [~ sum I~ N missing
By variables {optional): I Standard deviation ¥ Minimum ™ N totel
[ Variance V¥ Maximum ™ cumulative N
[~ Coeffident of variation |~ Range ™ percent
™ Cumulative percent
[V irst quartie I™ sum of squares Chedk statistics
IV Median I Skemness @ Default
[ Third quartle ™ Kurtosis  None
I Worksheet 2 o | ™ Interguartile range [~ Mssp o
Statisti Graphs... ™ Mode
+ a [« a 4 =3 [s]:] 19
y darsad Help | oK | Cancel | Help oK | Cancel |




|| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

1
‘1

W |24 #
IIW‘ “&|7|

JEE

55 =2 k3
B _"=1 &

|oBzer D OuomnE

| File Edit Data Colc |Stat Graph Editor Tooks Window Help Assistant

A%k <+ 2] D x[Q[[E Too N  lam]
mde@[xkEa/sc/Ojtdns @)
LT session Display Descriptive Statistics X
1 yariables:
2 darsad
¥
Display Descriptive Statistics: Graphs. X
By variables (optional): I™ Histogram of dats)

[¥ Histogram of data, with normal curve

I™ Individual value plot

¥ Boxplot of data

Help | oK | Cancel |
B Worksheet 2= Select |
tatist
v« e o | a4 o = ﬂlCﬂ‘C12|C13‘C14‘C15‘C16‘C17|C18‘C12
y | darsad | | \ wo | x| cma | \ | \ \ \ \ | |

[ 1] 7 13
2 12 20
i 14 25
4 12 30
B 7 35
5 7 13
7 17 20
a 1= 25
<

(Factor) dale ) Jlasad a5 (sl 8 Jgan

Basic Statistics 4

=1 [ i o
== g | & ‘&‘\’_‘

[#

Sa
=]

Regression
ANOVA

|REEL YN Rl =l

|

X[ T=0N o L1y

I - poe
EIEIEE Control Charts 00

I Quality Tools

Reliability/Survival
Multivariate
Time Series

Nanparametrics

3
13
13
3
13
3
13
13
3

il

XZ

Tally Individual Variables...

Chi-Square Test for Association...
Equivalence Tests

4
3

Cross Tabulation and Chi-Square...
4

Power and Sample Size

i

18




“ File Edit Data Calc Stat Graph Editer Tools Window Help Assistant

|
pe

ket 2l

L

|[oeger ENnl=DG
AIx/al TooN - 1M

FEIEIR R

Otins0e

ol Sesion Tally Individual Variables b'e
C1 Variables:
C2  darsad
darsad]|
Digplay
¥ Counts
¥ Percents
B Worksheet 2 == W Cumulative counts
- o | a | o6 w6 I” cumulative percents
y ldead | T [
1 7 15 |
2 12 2 Select I tore resuits
3 14 5 1
_4 " ¥ 1 Help oK Cancel
5 7 35
6 7 13 [ I i f T i
7 17 20
8 18 25

|| File Edit Data Calc Stat |Graph FEditor Tools Window Help Assistant
[ Scatterplot.. JJf\ 2o s 1 -x|1 ,“ ‘
EWWM~ LeeesE Nn0saes
#. BubblePlot.. |
=% = = OO - |
| I &y Ix[a]fz: TooN = 1M
- =
IEEIEIEEG
ils Histogram...
LT Session Dotplot... |
57 Stem-and-Leaf...
Tall i
4 |# Probability Plot...
dars?‘; cou”; PEIE Empirical CDF...
- S ;r”_\ Probability Distribution Plet...
25 5 Zipl Boxplot.
a0 5 Z[b interval Plot..
:E 2: “ it Individual Value Plot...
|> LinePlot...
[gll BarChart...

D Worsheer 2+ EYveche |
- a [ @ CIFA Time Series Plot.. Pie Chart jc2 | a3 [ a4 [ as | ce | o7 | c8 | a9 | c0 | ca | c2
s y 7| da&‘:s‘ |84 Area Graph... Compare the proportion of data in each catsgnry.! | | | | | | | |
2 12 20 Bl ContourPlot...

3 14 25 [E) 3D Scatterplot..

% 13 i‘; f#l 3D Surface Plot...
6 7 15
7 17 20
8 13 25
9 25 30
10 10 35
n 15 15
o - -

Current Worksheet: Worksheet 2
T

19




” File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

| &

01D

So s I 05| e
8- == 1 ‘.'

4
<3|

loREel N OnIEO6

[4 Matrix Plot...
. 9% BubblePlot..
= %1 Marginal Plot...

nl=m1 SRRt pnl =l
d/x[a][k TooN ¢ lan]

SHIS %k«

* i Histogram...
L] Session Dotplot...
20 3 =z
9 EE: Stem-and-Leaf...
25 z
20 _|# Probability Plot...
z
35 5 2 E Empirical CDF...
M= 25 "\ Probability Distribution Plot...

JaE o+ > 2] dxla[E TooN - 1M
FEIEIESREY=E Y Y-
L Session Pie Chart: Labels x (==
Pie Chart x
Tally Titles/Footnotes  Slice Labels
darsad ¥ Chart counts of unique values Label pie slices with:
13 " Chart values from a table N
¥ Category name
2 Categorical variables: I Erequency
23 -
: darsad % percent
33
Ng [ Draw a line from label to sice
B Worksheet 2| - | Labe | (o=
Pie Options... Labels...
- a e | o | c2 | c23
¥ Select | Multiple Graphs. .. | Data Options. . | ‘ | |
1 7
2 12 | ]
| 1 Help oK | Cancel | F
4 | 19 Evll T T T T T T T Help | oK Cancel | P
5 7 e T I I T I
6 7 15
7 17 20
8 18 25
9 25 30
10 10 35
n 15 15
o - n
Welcome to Minitab, press F1 for help.
|| File Edit Data Calc Stat |Graph Editor Tools Window Help Assistant
[+ Scatterplot... ” A | b ‘;| t‘

bl Boxplot...
Pie Chart of dztz intenal Piot..
t Individual Value Plot...
Pie Chart of darsz > LinePlot...

Meece |

Bar Chart E‘

Compare the counts, the means, or other summary c2 | c3 |

a4 | as |

2z |

statistics using bars to represent different groups. | |

[E= Worksheet 2 ™ “) PieChart..
] | @ [ € TimeSeries Plot..
¥ | doesad | \g Area Graph...
1 7 15
| 2 | 12 20 H Contour Plot...
EN 4 23 ) 3D Scatterplot..
4 19 30
N g 5 @ 3D Surface Plot...
[ 6 | 7 15
7 | 17 20
8 | 18 25
KN 25 30
10 | 10 35
| n | 15 15
o - -

20




| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

|[de@e d o nnJEng
d/x/af[ T=oN -« lam|

[ T+ r 2]l

Simple: Cluster

Pie Chart of darsad

Pie Chart of darsad

SHE Xk oDt ias @0
LT Session Bar Charts X =
i E] Z0.00 O
25 5 20.00 15 Bars represent:
30 5 20.00 20
35 5 20.00 25
N= 25

B Worksheet 2

| a | @ [ @ [ c4 | 5 | &6 | & | e | a6 | a7 | a8 | as | co0 | e | €2 |
y Jeea| | [ | [ | | 1 [ [ 1 T
1 7 13 1 il
2 12 20 1 il
3 14 25 1 U
4 12 30
1 3 5 | Help oK Cancel 3
6 7 15 — T T T T T P
7 17 20
8 18 25
9 25 30
10 10 35
1 15 15
o - -~
|| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant
| AlE=-z & 8|2 <] @]
[T2me HE OnO=06
|k o+ = 2| i x]a[E TooN - laM]
mE e xkoocOrias @
LT Session
{1 B 2000 10
25 5 20.00 15 Bar Chart: Counts of unique values, Simple =
30 5 2000 20 = catesorical variab
¥ Categorical variables:
35 5 2000 25 C2  darsad g
M= 25
Pie Chart of darsad
Pie Chart of darsad
Chart Options... I Scale... | Labels... I
B Worksheet 2 = Data View... | Mu\uplaaraphs...| Data Options... |
- a | @ [ @ | 4 | o | e | cl7 | cas | c9 | co | cAa
y desad | | | ] 1 ]
1 7 15 Select
2 12 20 l L
3 14 25 Help oK Cancel |
4 19 30 T T T T T T T T
5 7 35
6 7 15
7 17 20
8 18 25
9 25 30
10 10 35
m 15 15
7 - -

21




|| File Edit Data Calc [Stat Graph Editor Tools Window Help Assistant

Basic Statistics

Regression

3 <]
Ay

D || £7 B 2

e

l fﬁ Analysis of Means... I ) M‘
I R One-Way
EuniiE o P BRSO Determine whether the means of two or more groups
LT Session Quality Tools 4 General Linear Model differ,
= Reliability/Survival 4 Mixed Effects Model 3
Multivariate | Fully Nested ANOVA...
Pie Chart o Timeseres > | oty General MANOVA...
Tables M —_—
Pie Chart of « Nenparametrics y| ©F Test for Equal Variances...
Equivalence Tests » 1 Interval Plot...
Chartofda  pouerand SampleSize  »| [ Main Effects Plot...
%% Interaction Plot..
Chart of darsad
B Worksheet 2 =~
+| a [ e | a3 | c | ¢ | 6 [ g | . | @ | a0 | m [ a2 | a3 | a4 | a5 | as | o7 | as [ a9 | o0 | ca |
y lema| [ [ [ [ [ [ [ [ [ [ [ T [ [ [ T T [ ]
1 7 15
2 12 20
Ea 14 3
4| 19 EY
5 7 35
6 7 15
7 | 17 20
8 | 18 3
9 25 N
10 10 35
[ | 15 15
<
| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant
EEERRIPZR

Bal=1-1 YN Rakeini= 1]+

([t o+ P 2]

dIx[Q][ TEoN e laM

Pie Chart of darsad
Pie Chart of darsad
Chart of darsad

Chart of darsad

@\*‘.‘urksheetz“*

FEIEI R Y= -]

LJ Session One-Way Analysis of Variance X
[ [Response data are in one column for all factor levels -
C2  darsad

Respanse: [ y
Eactor: [ darsad

Options... Comparisans...

Results... Storage...

- a | c | & | d
P
1 7 13 Select
|2 | 12 20 1
| 3 | 14 E3 1
| 4 | 19 30 |
5| 7 35 — T
| 6 | 7 15
7 | 7 20
8 | 18 ki
KR 25 30
|10 | 10 35
1 15 15
- - -

22

oK Cancel
T T T —




|| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

[[/]8=-z & %2 ct] @]
=11 NE Rakelinl =Tl
@i+ 2]l dIx[Qf[k TaoN - 1y
= ‘ !E!‘ % B ‘ P (_)‘ E|| t8ata | ) 0‘ One-Way Analysis of Variance: Graphs X
. . c1 Data plots
LT Session One-Way Analysis of Variance R | g — ,—dmewa‘ plot
g é Yt [Response data are in ane column for allfactor levels - ™ Individual vaiue plot

Pie Chart of darsad Response:[y I Boxplot of data
Pie Chart of darsad Eaccy| darsad Residual plots

© Individual plots

Chart of darsad I Histogram of residuals
™ normal probability plot of residuals
Chart of darsad ™ Residuals versus fits

I Residuals versus order

@ Four in one

B Worksheet 2

slal e alg Outiors... | gomparons... | Grapts... | Residuals versus the variables: @2 | @3 | Ca
y | darsad | \ 1 \ \

|1 7 15 Select Results... Storage... Select Ll

2 12 20

ER 14 2 |

4 | 10 ) Help oK Cancel Help ok Cancel | []

1 7 > T T T T T | : : : : : H

| 6 | 7 15

| 7 | 17 20

| 8 | 18 2

9 | 2 30

10 10 35

| 15 15 .
(.“ - - >

| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

[ £

loRael rCEOR
T o+ - 2] ixlaf[s TooN - i
BE 2 xEElocOtdns @0
LT Session One-W of Variance ® '
|
- [response cata ae i one o for a ocor v E One-Way Analysis of Variance: Results X
Pie Chart of darsad meponse:[y ——
Pie Chart of darsad SR | drsad
™ Method
Chart of darsad IV Eactor information
¥ analysis of variance
Chart of darsad ¥ Model summary
[~ Means .
B Worksheet 2% ===
] o [ @ | G [ g optons... | comparisons... | graph... Help o el |0 [ 0 [ @ | @ | & | G-
y | darmsad | | I I I I — | | | | |
1 7 15 Select Results. .. Storage... I
2 12 20 [
3 14 2
(o] w w | o =
5 7 35 T T T T T T T T yo—
6 7 15
7 17 20
] 18 25
9 3 30
0 0 35
n 15 15
= - - .
i >

23




|| File Edit Data Calc Stat Graph Editer Tools Window Help Assistant

= rnoom

[EE

Toom | D[ g4 4
=] M i Ay =

|oe@e [ 0w Eng

e o+ 1" 2] S xa[E TooN - M
FEIE IR Y= XYY
LT Session One-Way Analysis of Variance %
c1 vy [Response data are in one column for al factor levels -
2 darsad
Pie Chart of darsad Response:[y
One-Way Analysis of Variance: Storage X
Pie Chart of darsad Eecouly d=rs=d
Chart of darsad ' Residuals
Chart of darsad Help | oK | Cancel |
B Worksheet 2 =~
- a [ @ | a [ d Options.... | ;umpansonsm| Graphs... |3 | a4 | as [ as | a7 [ as [ c9 [ co [ ca |
y | darsad | | \ \ | | | | | | \
1 7 15 1 Select Results... Storage... L
2 12 20 1 I
3 4 25
2 T 0 g | Help oK Cancel I
5 7 a5 " — T T T T T T T T ’
6 7 15
7 7 20
8 18 25
9 25 30
10 10 35
1 15 15
- - -
[} Minitab - Minitab for tarh1.MP) -
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[ A== o |z 2] 2]

=1~ ol Ral=yng:-u] =}
[FigureRegion = & [ls o + = 2 [] Ml x/Q][k TooN o la]
P IR EEEE TG

O session [=]e

Residual Plots fory || =B

One-way ANOVA: y versus darsad Residual Plots for y

Factor Information Normal Probability Plot Versus Fits
Factor Lewvels Values 50| *
darsad 5 15,20, 25,30, 35 0
= _ 25
= E] .
. . 8 w0 2 o0 -
Analysis of Variance k3 g .
Source DF AdjSS AdjMS F-Value P-Value 1 251 @ - . .
darsad 4 4758 112240 14.76 0.000 | . = °
Error 20 161.2 8.060 -5.0 -25 0.0 25 50 100 125 150 175 200
Total 24 637.0 Residual Fitted Value
Histogram Versus Order

Model Summary

S R-sq R-sgiadj) R-sqipred)
283901 74.69%  69.63% 60.46%

Residual

B Worksheet 2 7
-+| €4 | 25 | c | €27 | c28 | €29 | @0 [ 1 | a3

2 4 6 8 0 12 12 15 1B 20 22 22 2
Observation Order
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File Edit Data Calc |Stat Graph Editor Tools Window Help Assistant
p P
ER Display Descriptive Statistics...
Regression v 3 Store Descriptive Statistics...
li ANOVA ¥ | 2 Graphical Summary...
] | DOE e
- = 9. 1-Sample Z...
FIEIFYE Control Charts N
—_ = 5T\ 1-Samplet...
LA
L Session Q“"tf"_T““'s ) /b 2-Samplet...
Facior  Levels Reliability/Survival M, pairedt..
darsad < Multivariate 3
? ;
Time Series »| % 1 Proportion..
X Tables +| &4 2 Proportions...
Analysis of \ e ,| Ini 1-Sample Poisson Rate...
Source DF Er e | =" 2-Sample Poisson Rate...
darsad 4 . .
tror 20 Power and Sample Size *| =i, 1 Variance...
Total 24 6370 A 2 Variances...

Correlation...

EH Worksheet 2 7

Cowariance...

- ci Cc2 C3 c4 E c8 | (s ] Cl0 cn cl2 Ci3 ci4
y darsad FITS RES] " Outhier Test-. Normality Test
i 7 15 88 <A GocdnesofFTet SHone M you s flow s o
= 12 20 154 a4 measurements, such as length or weight.
3 14 25 17.6 -3.6
4 19 30 21.6 -2.6
5 7 35 10.8 -38
6 r 15 9.8 -2.8
7 17 20 15.4 1.6
8 18 25 17.6 0.4
<
|| File Edit Data Calc Stst Graph Editor Tools Window Help Assistant
[ felg=== o %o <3| @]
oo ao=ng
- EP A dlx[Qf[ TEoN ° Llam]
SH@ xR oc D tias 00
LT Session
Factor  Levels Values
darsad 5 15,20, 25 30,35
MNormality Test *
Analysis of Variance Varizble: [ Rest
Source DF AdjsSs AdjMS  F-Value P-Value Percentile Lines
darsad 4 4758 118940 1476  0.000 " Mone
Eor 20 1612 8.060 Aty values: |
Total 24 6370 © Atdata values: |
Tests for Normality
EH Worksheet 2 = ((: ::::j::‘?rlm (Similar to Shapira-wilk)
- (a] c2 3 c4 5 £~ Kelmogorov-5mirnov Cc12 C13 14 C15
v darsad FITS RESI o I Te: |
1 7 15 9.8 -2.8
2 12 20 154 -34 | mes | concel ||
3 14 25 17.6 -36 I I T T
4 19 30 216 -2.6
5 7 35 108 -3.8
6 7 15 9.8 -2.8
7 17 20 15.4 1.6
8 18 25 17.6 0.4
<
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Probability Plot of RESI

Normal

99
Mean 5.684342E-16

StDev 2.592
ESE N 25
AD 0.519

907 P-Value 0170

80
70
60
50
40-
30

20+

Percent

10

-5.0 -2.5 0.0 2.5 5.0 7.5
RESI

W oaile (Sl (il )l LS () 2.2
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Basic Statistics » ” fx

Regression ’ IR ma R E T E O
bl B5 (] N e
Analysis of Means... T o LR

= 1
- P |2

—— — DOE L=
= H | !E!| g 5 Control Charts 4 Balanced ANOVA...
D G Quality Tools 3 General Linear Model L4 E
[ Tomryoro o Reliability/Survival 3 Mixed Effects Model L3
Source DF . Multivariate » £ Fully Nested ANOVA...
S;zfd zg L::E"“ : s General MANOVA, .
Tl 2 v o ]
Equivalence Tests v | [t Intercal Plot... Test for Equal Variances
Model Sumi Power and Sample Size » | [ Main Effects Plot... Determine whether the variances or the standard
< RW E Interaction Plot... IdEv\at\uns of two or more groups differ,
283001 T4.69% 69.63% 60.46%
Probability Plot of RESI
Probability Plot of RESI
2 12 20 154 -34
3 14 25 17.6 -3.6
4 19 30 216 -2.6
5 7 35 108 -3.8
6 7 15 9.8 -2.8
7 17 20 154 1.6
8 18 25 17.6 0.4
<
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|loemes D NnCEDE

J|

[+ > 2 =l x|

l=T=o~ - Ly

Model Summary
S R-sq  R-sqgadj)
283901 74.69%  69.63%

Probability Plot of RE

Probability Plot of RESI

@ ~|o s w N

|| File Edit Deta Calc Stat Graph Editor Tools

12 20 j__re |

|
Optiops... Graphs...
Results. .. Storage...

[¥ Use test based on normal distribution

Help

oK Cancel

-~ =
H2lxkhlocOlt+d -‘09‘
L7 Session =1
S srrer e e
) Test for Equal Variances X
Source DF AdjsSS  AdjMS
darsad 4 4758 118040 5T v Response data are in one column for all facter levels |
Emor 20 1612 8060 [C2 darsad
Total 24 8370 A Response: | RESI Test for Equal Variances: Options
Factors: Confidence level: |95.0
darsad

14 25 17.6
19 30 21.6
7 35 10.8
7 15 9.8
17 20 15.4
18 25 17.6

Window Help Assistant

OK. Cancel [
T T T

loBge sl Dns06

[l £

Ao+ = 2] EES

[ETooN e lan]

TR =EY

1| @0

D' Session

Test for Equal Variances:

Method

Null hypothesis All variances|
Alternative hypothesis At least one
Significance level o =0.05

Bartlett's method s used. This method is ac

95% Bonferroni Confidence |

® |~ v s W~

27

Test for Equal Variances

C1
c2
C3
C4

Response data are in one column for all factor levels

Test for Equal Variances: Graphs

¥ summary plot

¥
darsad
FITS R : [RESI
RESI (= e
Factors:
darsad

™ Individual value plot
I™ Boxplot

Options... Graphs...
Resuls... Storage. ..

Help

oK Cancel

darsad N StDev cl
15 5 334664 (1.72630,147
20 5 313050 (1.62416,13.7
25 5 20734 (1.07585 91
12 20 154
14 25 17.6
19 30 216
7 35 108
7 15 98
17 20 154
18 25 176

oK Cancel [
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Figure Region hd %”E, + |~ : ||

Sl x[Q[k TooN e lam

mH[esRr[oc/O0tIns00

LT Session

" Test for Equal Variances: RES| vs darsad

Test for Equal Variances: RESI versus darsad

Method
Null hypathesis
Alternative hypothesis
Significance level

All variances are equal
At least one variance is different
o =005

Bartlett's method is used. This method is accurate for normal data only.

darsad N StDev Cl
15 5 334864 (1.73630,147118)
20 5 3.13050 (1.62416, 13.7616)
25 5 207364 (1.07385 9.1157)
30 5 260768 (1.35292, 114633)
35 5 2.86356 (1.48567, 12.5882)

Individual confidence level = 89%

Tests
Test
Method  Statistic  P-Value
Bartlett 0.93 0.920

95% Bonferroni Confidence Intervals for Standard Deviations

=eEs] ==

Bartlett's Test
| PValue 0.920

Test for Equal Variances: RESI vs darsad

15| |

20 |
h-]
£ 25 f |
©
o

30| } |

35 | |

[} 2 4 6 ;
95% Bonferroni Confidence Intervals for StDevs

P 10 2 1 6
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||
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==

Basic Statistics 3
Regression 3

li‘ ANOVA 3 j | x |
b “7- DOE >

=) ‘ = Control Charts @ 9‘

LT Session Quality Tools 3
. weamoa Reliability/Survival >
Null hypothesis  Multivariate v

Significance lev

Individual confidence level = 89% Partial Autocorrelation...

Tests fie ARIMA...
Test
Method  Statistic  P-Value
Bartlett 093 0.920

Test for Equal Variances: RESI vs darsad

Tables ] *||ad Trend Analysis...
Bartietts metnod  Nonparametrics *| i pecompasition...
Equivalence Tests L
Powerand Sample Size  » RERE e
95% BDI‘IfErI—p @ Single Exp Smoothing...
darsad N StDev cl [ Double Exp Smoothing...
15 5 334664 (173630, 147118) [ Winters' Metho..
20 5 3.13050 (162416, 13.7616) S
25 5 207364 (107585 9.1157) B Differences..
30 5 260768 (135292, 114633 £ Lag..
35 5 286356 (1485367, 12.5882)

tecorrelation...

{ie Cross Correlation...

Autocorrelation

Measure how well observations at different time points
correlate with each other and look for a seasonal pattern.
Use this analysis in conjunction with the Partial
autocorrelation function to identify the components for
an ARIMA madel.
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[l8=-2 & B2 ] #]
|joB@e HH Ono=ng
T+ P 2] dlxlaf[E TooN = |
FEIEIE IR -G
L7 Session [E=RE]
TTCTTOT
Null hypothesis ) All variances are equal Autocorrelation Function X
Alternative hypothesis At least one variance is different
Significance level a=005 iy Series: |RESI
2 darsad
Bartlett's method is used. This method is accurate for normal data only. & Default number of lags
£ Number of lags:
95% Bonferroni Confidence Intervals for Standard De I st
re ACF
darsad N StDev cl ™ Store t statistics
15 5 334664 (173630, 14.7118) B SRl oA
20 5 313050 (1.62416, 13.7616) T |
25 5 207364 (1.07585 9.1157) '
30 5 260768 (135292, 11.4633)
35 5 2.86356 (148567, 12.5882)
individual confidence level = 95% Select
Help _c»c Cancel
Tests —I —I
Test
Method  Statistic  P-Value
Bartlett 093 0820
Test for Equal Variances: RESI vs darsad
[«
|| File Edit Data Calc Stat Graph Editer Tools Window Help Assistant
| el B= -2 & | 2 <t
lgm@eNNNnI=mOR
Ja|m o+ - 2] Hlxallk TooN - 1M
FEIEIE RS = Y-
I TRron " Autocorrelation for RES! (=0 H=H [=
Autocorrelation Function: RESI Autocorrelation Function for RESI
(with 5% significance limits for the autocorrelations)
Autocorrelations 1.0
Lag ACF T _LBQ 0.5
1 0101483 051 029 0.6
2 0475186 235 692
= 0.4
3 0076023 032 7.0 S
4 0107940 044 747 % 027
5 -0.128784 -052 803 £ oo | ! I I 1
6 -0051365 -021 813 8 02
5
< ga
Autocorrelation for RESI 06
-0.8-
T T L] 3.5 L0
S -1.04
2 12 20 154 -34
| 1 2 3 4 5 6
14 25 176 -36
i Lag
4 19 30 216 -2.6
5 7 35 108 -38
6 7 15 9.8 -28
7 17 20 154 16
8 18 25 17.6 0.4
<
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| File Edit Dats Calc [Stat Graph Editor Tools
Basic Statistics
Regression

OV

Window Help Assistant

: I
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one-viy e R

| File Edit Dats Calc Stat Graph Editor Tools

Window Help Assistant

— = DOE »| = Analysis of Means...
FIEIEIE Control Charts v . Balanced ANOVA...
LT Session Quality Tools v General Linear Madel 3 =
Reliability/Survival v Mixed Effects Model 3
Autocorrel;  Multvariate v LE Fully Nested ANOVA...
Time Series "oy General MANDVA...
Autocorrelai  Tables . )
. s Nempsrometrics ,| @7 Testfor Equal Variances...
m Equivalence Tests » [23 Interval Plot...
5 pa7siz  Powerand Sample Size » [ Main Effects Plot..
5 oo078e23 032 740 [=< Interaction Plot...
4 0107940 044 747
5 0128784 -0.52 803
6 -0051365 -021 813
Autocorrelation for RESI
T T e 9.0 £33
2 12 20 154 -34
3 14 25 17.6 -36
4 19 30 21.6 -26
5 7 35 108 -3.8
6 7 15 9.8 -28
7 17 20 154 16
8 18 25 176 0.4
<
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jloemer b OnO0=08
Ao+ > 2] dIx[afl TaoN - Ly
=Eexko/oc/Otas 00
One-Way Analysis of Variance: Comparisons ®
LJ Session One-Way Analysis of Variance | P — E— ’ =
Autocorrelation Fun |Response data are in one calumn for all factor levels -
. Comparison procedures assuming equal variances
,Esuonse:lv—
Autocorrelations ¥ Lukey
Factor: | darsad me
Lag ACF T Leg -
1 0101489 051 0.29 I purnett
2 0475186 235 692 Contral group level: [15 =
3 0078923 032 7.1 ™ HsuMce
: g.lggig‘c: g.:: ;‘;; Best: [Largest mean is best |
& -0051365 -021 813
Results
Autocorrelation for RESI CrTEe | Comparisons... | Graphs... I~ interval piot for differences of means:
¥ Grouping information
2 12 20
3 14 25 L x| e || x carce_|
4 19 30 216 26 216 26 T T T T
5 7 35 10.8 -3.8 108 -38
6 7 15 9.8 -2.8 9.8 -28
7 17 20 154 16 154 16
8 18 25 17.6 0.4 17.6 04
<
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I S| o+ = 2]

R

N W | e Jl
AR =

|Temer N On0mDG

ClxlQ[k To o~ - 1|

[E=1E=

Xk mloc|O+dus| 06

5 -0.128784
6 -0.051365

-0.52 8.03
-0.21 8.3

Autocorrelation for RESI

One-way ANOVA: y versus darsad

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

darsad N Mean Grouping
30 5 21.60 A

25 5 17600 A B

20 5 15.40 B C

35 5 10.80 c D
13 3 9.80 [}

Means that de net share a letter are significantly different.
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Data Display
Data
Row y Factor  block
1 93 1 1
2 56 2 1
3 78 3 1
4 59 4 1
5 82 1 2
6 97 2 2
7 81 3 2
8 49 4 2
9 6.7 1 3
10 83 2 3
11 65 3 3
12 71 4 3
13 93 1 4
14 95 2 4
15 58 3 4
16 82 4 4
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Basic Statistics

Regression

Tools

Help Assistant

[l47 @ = 131 £ 17 [T 2 B

||

Lol One-Way...
= OO\ o
DOE = Analysis of Means... u = Ll
Control Charts #f Balanced ANOVA...
LT Session Guality Teels Pl Fit General Linear Model...
Reliability/Survival Mixed Effects Model
) & Comparisons...
Data Disple :\ultl\;an.ate L Fully Mested ANOVA... e
T":IE Eres sty General MANOVA... < Factorial Plots...
ables 13
iit: c  Monparametrics @* Test for Equal Variances... l__-|1 E”r:t”“’:':t”‘
¢ urface Plot..
ﬁ Equivalence Tests [t3 Interval Plot... E et oo plos
. ) " Overlaid Contour Plot...
s se Power and Sample Size [ Main Effects Plot...
s 7e 3 ] B Interaction Plot... Response Optimizer...
4 59 4 1
5 82 1 2
6 o7 2 2
| B Worksheet [
+| a | @ | e | | o | e | a | «cs @ | cwo | en | c2 | a3 | o4 | as | ce | a7 | cs | a9 |
y | Factor | block | | | | | | | | | | | | | | | |
1 9.3 1 1
2 5.6 2 1
3 7.8 3 1
4 5.9 4 1
5 8.2 1 2
6 9.7 2 2
7 8.1 3 2
8 49 4 2
9 6.7 1 3
<
|| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant
[ ]38 -2 B2 of] &]
[E2@me B B OmnOEmE
[ |t o+ 2] Clx[allt TaooN - lay|
BH S XxERSC |0+ 84400
General Linear Model ®
LT Session
Cc1 esponses:
. C2  Factor
Data Display €3 block v
Data Factors:
Row y Factor block Factor black
1 93 1 1
2 58 2 1
3 78 3 1
4 59 4 1 Couariates:
5 82 1 2
& 97 2 2
EE WOTKSHEST T
| a2 a3 | 4 | 5 | cs cie | ci7 | ci8 | co |
y | Factor | block | | | Rendemest... | Model.. |  opteps.. | cogng.. | \ \ | |
1 93 1 1
= <5 > ] 1 Select | Stepwise. .. I Graphs... | Results... | Storage... | B
3 7.8 3 1
4 5.9 a 1 1 Help oK | Cancel | i
5 8.2 1 2 h T T |
6 97 2 2
7 8.1 3 2
8 49 4 2
9 67 1 3
<
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|[o@mer 8 Onoes
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SIx[Qlt TooN = lam

eI = e alr=] & B 2 o lon ol
= General Linear Model | General Linear Model: Random/MNest X
Sess
LT Session ci v Responses: Nesting: |
| g; E;ﬂ‘:r v Factor/Covariate Nested in specified factors |
Dats Factor
block
Dat Factors:
Factor block
Ro
Eactor type:
Factor | Type |
Covariates: Factor IF\xed -
block d
EEWoriehe i
1 <1 4]
Randompiest... | model. | optos.. | cogng.. | seect |
¥ | .
1 Selec
P11 1 Select Stepwise. . Graphs... Resuls... Storage...
2 Help oK Cancel
3 T T T I I
— 1 Help oK | Cancel
4
5 8.2 1 2
6 9.7 2 2
7 8.1 3 2
8 49 4 2
9 6.7 1 3
<
|| e EuR wets Lai ow Grepn Eunun  uu  wnuUw  OEp Assisan
lor <t 2]
|o® e B | fwOEn
ok o+ 2] Sl xlQlls TooN = Lt

Mo oo | o | e | o m

(==

- o, | o _an
H | =
General Linear Model S
OF seesion General Linear Model: Results ¢
C1 espanses:
C2 Factor Display of results: |5i tabl hd
Datga |3 block ¥ Display imple tables
<
I~ Method
Dat Eactors: I¥ Factor information
Factor block
_Row ¥ Analysis of variance
V¥ Model summary
Covariates: I Coefficients: IDefauIt coeffidents -
I Regression equation: [Separate equation for each set of factor levels
™ Eifs and diagnosticsst [Only for unusual observations =1
EH WoTkshE
I Expected mean sguares and error terms for tests
4 <1 cis c1
- Random/Nest... | Model.. |  optiops.. | Codng... || B ver e components
| 1] L | Select | Stepwise. .. | Graphs... | Results... I Storage... | FF Means L
2
3
= | Help oKk | Cancel | Help | oK Cancel L
4
s | ™ B 2 f i i i i i i i
6 9.7 2 2
7 8.1 3 2
8 4.9 4 2
9 6.7 1 3
<
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|[o@me B |

|k o+ P2 Clxjalls TooN - lay|
o= e alrml & B e gz lemewl
General Linear Model X
General Linear Model: Storage X
Ly esponses:
el ¥ ¥ Eits I™ Cogfficents
¥ EHesiduais] [~ Design matrix
Dat Factors: I standardized residuals I Means
2 Factor black [~ Deleted residuals
{s]
—d I Leverages
™ Cools distance
DFITS
Covariates: (mil 2o
EE Workshe
+ 1
F RandomNest... | vodel.. |  optoss.. | Codng... |
| 1| 1 Select | Stepwise... | Graphs... | Results... | Storage... I Help oK
| 2 | 1 T T T T T
3
—— - Help ok | cancel |-
4
5 8.2 1 2
6 %7 2 2
7 8.1 3 2
8 49 4 2
9 6.7 1 3
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|| A 5= -2 2| 2 <t 2]

|loaaeE i OngEnG|

 Felms+ P2 S x[Qf[k T=oN ¢ 1y
Sl @lxbhoc|Otiss e
LT Session
' Residual Plots fory [E=nE=m -
General Linear Model: y versus Factor, block Residual Plots for y
Normal Probability Plot Versus Fits

Factor Information

Factor Type levels Walues %0 . _

Factor Fixed 4 1,234 E El

block  Fixed 4 1,234 & é} A .

= * ..
Analysis of Variance ] T [ 5
Fitted Value

Source  DF  AdjS5 AdjMS  F-Value P-Value
Factor 3 10027 3.342 138 03Mm Versus Order
block 3 3.002 1.031 042 0.740

Error 9 21841 2427

Total 15 34959

Residual

Medel Summary

s R-sq R-sq(ad) R-sq(pred)
1.55780 37.53% 0.00% 0.00%

1234567 &5 101112131815186
‘Observation Order

Residual Plots for y
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Jia Cosalia oy

lalad o Jla i (01

ER Display Descriptive Statistics... | /] 8= -2 & | 2 <] 2]
Regression » | TF Store Descriptive Statistics... =) =
T ANOVA »| 2Z Graphical Summary... O~ - 1M
= H| S| xE zoo::trol Charts : b, T
Y. 1-samplet..
LT Session Quality Tools 3 /T, 2-Samplet...
Factor 3 Reliability/Survival "% pareat..
block 3 Multivariate v
Error 9 Time Series »| 7B 1 Proportion...
Total 15 Tables | A4 2 Proportions...
e v | llii 1-Sample Poisson Rate...
Model Sumr ErrrelEres TS » | 12" 2-Sample Poisson Rate...
. el Power and Sample Size »| <0, 1 Variance...
1.55780 27.52% 0.00% 0.00% L. 2Variances.
-1:1 Cerrelation...
Residual Plots for y o? Covariance...
A
B Worksheet 17 =+ Qutlier Test...
T @ [ G [ T O cwmemetraietrereme, | G0 [ i | & | s [ ou | o5 | s
v Factor | block | FITS | RESI — T T | | | | | | |
1 9.3 1 1| 796875 1.33125
[ 2 | 5.6 2 1| 7.86875 -2.26875
[ 3 | 7.3 3 1| 654375 1.15625
[ 4 | 5.9 4 1/ 611875 -0.21875
[ 5 | 8.2 1 2| B.54375 -0.34375
| & | a7 2 2| 544375 1.25625
[ 7 | 8.1 3 2| 7.21875 0.88125
8 | 4.9 4 2| 669375 -1.79375
<
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[AlE-2 b B =] 2]
|oewe s n OnCeaEng
| - P Y 3 I x[Q[s ToON = Law|
PR EE =TI
LT session
Factor 3 10027  3.342 138 031
block 3 3092 1031 D42 0740
Errar 9 21841 2427 Hermality Test *
Total 15 34959 = Varisbe:  [RERT
C2 Factor
Model Summary Ei Ellfg ?c:::f e
s R-sq_ R-sq(adj) R-sgfpred) Aty vales:
155780 37.53%  0.00% 0.00% © At data values: |
Residual Plots for y Es:nz’;::::;::"g
© Ryan-loiner  {Similar to Shapira-Wilk)
@ " Kolmogorov-Smirnoy
+ c c | & | c4 | s | e | < fame T ] | as | cs | car | cs
y Factor | block | FITS | RESI | [ [ [ [ [
1 9.3 1 1 796875 133125 _ vep | _ coneel |
2] 56 2 1 7.86875| -2.26875 I [ [ [ [
3 78 3 1 664375 115625
[ 4 | 59 4 1 611875 -0.21875
[ 5 | 8.2 1 2| 854375 -0.34375
B a7 2 2| 844375 125625
[ 7 | 8.1 E z 721873 088125
| 8 | 49 4 2| 660375 -1.79375
<
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Probability Plot of RESI

Normal

Mean 8.326673E-16
StDev 1207
N 16
AD 0.689
P-Value 0.058

)
c
7]
bt
[7]
o
:
3
. R wy
RINGIE ISR
|| File Edit Data Calc |Stat Graph Editor Tools Window Help Assistant
Basic Statistics » ”f\l o e 3 | . -‘l |
Regression > ) Pl N mﬁﬁﬁ'ﬁ@
TS ;- o Il S |
— = = DOE »| = Analysis of Means... rEe s o b
H| & xE Control Charts *| 4% Balanced ANOVA...
LT Session Quality Tools 3 General Linear Model 3
Reliability/Survival » Mixed Effects Model »
Model Surmr :rx::\;aerrnla: : {f Fully Mested ANOVA....
5 R- Tables N sy General MANOVA,
Equivalence Tests »| B2 Interval Plot..
Residual Plot Power and Sample Size » |l Main Effects Plot...
|== Interaction Piot...
Probability Plot of RESI
Probability Plot of RESI
BH worksheet 1
+| a 4 e [ 2 | eca | e | e | e | e | o | cwo cn | c2 | c3z | ca | cas | <.
v ﬂ{ Factor | block | FITs | RESI | | | | | | | | | |
1 9.3 1 1| 7.96875 1.33125
[ 2 | 5.6 2 1| 7.86875 | -2.26875
[ 3 | 7.8 3 1| 664375 1.15625
[ 4 | 5.9 4 1 811875 -0.21875
B 8.2 1 2| 8.54375| -0.34375
[ 6 | 9.7 2 2| 2.44375 1.25625
[ 7 | a1 3 2| 7.21875 0.88125
8 | 4.9 4 2| 669375 -1.79375
<
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[£l5= = & o] 2]
|[oe@ed  NnosEng
|l o+ 2] S/ x[Qfls TaoN - LM
FEIE IR EEEE Y-
L7 ession (=N
Test for Equal Variances X
Model Summary Test for Equal Variances: Options *
) Ly Response data are in on column for sl factor levels -
5 R-sq R-sqladj)  R-sqipred) C2  Factor Confidence level: [35.0
1.55780 37.53% 0.00% 0.00% Ej ‘;‘;gﬂ Response: | RES
C5 RESI
: Eactors:
Residual Plots for y ‘:m:
Probability Plot of RESI
Probability Plot of RESI
Options... Graphs...
B Worksheet 1+ [= =
Select Results... Storage...
sa:z\:s\:a\:5|:5| —I—Ims ae | ar | as | as | a0 |
y Factor | block | FTS | REsl | [ [ [ [ [ [
1 93 1 1 796875 133125 _ e | x| |
2 5.6 2 1 736875 -226875 [ [ [ [ [ [ [ [
3 7.8 3 1 664375 115625
4 5.9 4 1 611875 -021875
5 82 1 2 854375 -0.34375
6 9.7 2 2 844375 125625
7 81 3 2 721875 088135
8 45 4 2 669375 -1.79375
<
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|l £elz=-2 i f2 1 4] @]
loeme N DnT=ag|
T o+ > ] H %[ TooN - 11|
FEIEIRER RS- YY1
LT sescion ==
Test for Equal Variances *
Model Summary
Cl vy Response data are in one column for all factor levels A
S R-sq R-sgiadj) R-sgpred) C2  Factor i J
155780 37.53%  0.00% 0.00% Ej ‘;‘lfr?; Response: | RESI Test for Equal Variances: Graphs X
o f C5  RESI - Iv* Summary plot;
Residual Plots fory Factor ™ Individual value plot
. ™ Boxplot
Probability Plot of RESI B
Probability Plot of RESI Help oK G
Options... Graphs. ..
B Worksheet 1 =+ ==
Select Results... Storage...
v oy 2 | a | o cs <6 cis cs | o7 | 8 | v o |
y Factor | block | FITs | RESI | \ | | \ \ \
1 93 1 1) 7.08875 133125 _ b | o | e |
2 56 2 1| 7.86875 -2.26875 [ [ [ [ I I [
3 78 3 1| 664375 115625
4 59 4 1 611875 -0.21875
5 82 1 2| 854375 034375
6 9.7 2 2| 844375 123625
7 21 3 2| 721875 088125
8 49 4 2| 669375 179375
<
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=1~ Yel Ralel =Tl =)

A 2+ 2| [ x[afl TaoN - i)
FEIEI R R
LT Session
Test for Equal Variances X
Model Summary
) Ly Response data are in one column for all factor levels -
S __Req Resqlac) R-sqlpred) et Test for Equal Variances: Results X
155780 3753%  0.00% 0.00% o E‘rﬂéﬂ Response: [RESI 9 g
C5  RESI ¥ fisthod
. Factors:
Residual Plots for y pE—— ¥ Confidence intervals
-~ [V Tests
Probability Plot of RESI
Probability Plot of RESI Help oK Cancel
Options... Graphs...
EEH Worksheet 1+ o | ==
Select Results... Storage...
+| g e | a [ e | e [ 6 | as | a6 | cz | cB | c9 | c0 c21
y Factor | block | FITs | REsl | \ \ \ | | \
T e 1 1 7eesm 1w e | o | o |
2 56 2 1| 7.86875| -226875 I [ [ [ [ [
3 7.8 3 1| 6.64375) 113625
4 59 4 1| 6.11875| -0.21875
5 82 1 2| 8.54375 -0.34375
6 07 2 2| 844375 125625
7 8.1 3 2| 7.21875| 088125
8 49 4 2| 6.60375 -1.79375
< >
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[lA

locemernOn0=E0G

~

hal - & - “
[ Clelks+rz] HIx[afl: TaoN « Ly
FEIEIEEREEEE Y-
L7 Session ==
Test for Equal Variances *
Model Summary
cry Response data are in ane column for al factor levels -
S R-sq R-sglad)) R-sgipred) C2  Factor _I
155780 3753%  0.00% 0.00% oo ek Response: [RESI Test for Equal Variances: Storage X
cs RESI | e ——"
. Errs I™ Etandard
Residual Plots for y Mactor o —
probability PIOt Of RESI ™ Bonferroni confidence intervals for standard deviations
™ Multiple comparison intervals
Probability Plot of RESI
! e | e | Help ok Cancel
BB Worksheet 17 ==
Select Resuits... Storage...
] a g e | e | a4 | o | e | cs | e | o7 | ce | cw | co | ca
y Factor | block | FTS | REsl | \ | | \ \ | |
1| ss 1 1 7sesrs s | x| o= |
2 56 2 1 7.86875 -2.26875 I I [ [ I I [
3 7.8 3 1 664375 115625
4 5.9 4 1 611875 -0.21875
5 82 1 2 854375 -0.34375
6 o7 2 2 844375 125625
7 8.1 3 2 721875 088125
8 49 4 2 669375 -1.79375
<
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[l Yol Rk sgng=1a] ="

[l]g= -2 &2

Figure Region Ak o+ 2]

S xallE TooN - um

FEIEIREREEEE YRS

LT Sescion

" Test for Equal Variances: RES vs Factor

Test for Equal Variances: RESI versus Factor

Method
Null hypothesis
Alternative hypothesis
Significance level

All variances are equal
At least one variance is different
=005

Bartlett's method is used. This methad is accurate for normal data only.

95% Bonferroni Confidence Intervals for Standard Deviations

Factor M
1

StDev cl
4 1.09228 (0.538154, 6.55027)
4 155448 (0.765875, 9.32204)
4
4

1.38088 (0.680344, 8.28097)

2
3
4 1.32812  (0.654351, 7.96460)

Individual confidence level = 98.75%

Tests
Test
Methad  Statistic  P-Value
Bartlett 033 0.955

Trrt far Crinl Variameam: DECH are Enebar

[E=N Hon =

Test for Equal Variances: RESI vs Factor

Bartlett's Test
| P-Value 0.955
|

Factor

95% Bonferroni Confidence Intervals for StDevs
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LaUad MU@»J).)_S

Basic Statistics 8 ”ﬁ— e = 1 1|1 u‘ |
Feresen 5 loeme s hno=ng
»
oo ; Hlxal[E TooN e 1am|
Control Charts (@0
L session Quality Tools s =
M — .~ Relisbility/Survival s
Test for EQU  uivariate L prsus Factor
Time Se [ [M\ Time Series Plot...
Method Tables v
Null hypothesis  Nonparametrics , & i
Alternative hyp  gquivalence Tests | H8 Decompositon-
Significance 14 poverand SampleSize  »| . Moving Average...
Sartietts method & used This method & accarate for norm |1 Single Exp Smoothing...
Double Exp Smoothing...
95% Bonferroni Confidence Intervals i i
Factor N StDev a B Differences...
1 4 109228 (0.538154, 655027) B Lag..
2 4 155448 (0.765875, 9.32204)
3 4 138088 (0.680344, 2.28007)
Partial Autocorrelation...
B et 1 Cross Correlation =
v d g @ | @ | 4 | c5 lic ARMA. c@ | a0 | on | a2 | o3 | i cs | o6 o7 | cs | cw | co |
y Factor | block | FITs | REsl | \ \ \ | | \ | \ | | \ |
1 03 1 1 796875 133125
| 2 | 56 2 1 7.86875 -2.26875
B 7.8 3 1 664375 113625
4 59 4 1 611875 -0.21875
(T a2 1 2 RS54375 -N.34375
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Basic Statistics 3

Regression

” Jx | 8= =% o nn?| X o

[T =2@e [ [ {wo e O G

AMOVA
DOE

A x/Q[t TooN » LlamM|

o6

Control Charts
Quality Tools

LT Session

»
>
>
| @ @
>
»

Reliability,/Sunvival

Multivariate 3

Test for Equ

Method

Null hypothesis
Alternative hyp
Significance lew

Tables

Nonparametrics

»
»
Equivalence Tests >
»

Power and Sample Size

95% Bonferroni Confidence Intervals

ersus Factor

Time Series Plot...

[ Teseie I
led

e
wiles

Trend Analysis...

Decomposition...

[
Bartlett's method (s used. This method is aocurate for norn LIX

&

Moving Average...
Single Exp Smoothing...
Double Exp Smoothing...
Winters' Method...

Differences...

Factor N StDev cl
1 4 1.09228 (0.538154, 6.55027) Lag...
2 4 1.55448 (D.765875, 9.32204)
3 4 1.38088 (D.680344, 8.28097)
Partial Autocorrelation...
B workahee 1 o Cross Correlation...
3 < c2 | <z | c4 | cs [ ARMA. co | cwo | cn ci2 c1z | cia | cis c16
v Factor | block | FITS | RESI [ [ [ [
1 9.3 1 1 7.98875 1.33125
2 5.6 2 1 7.86875 -2.26875
3 7.8 3 1 664375 1.15625
4 5.9 4 1| 611875 -0.21875
5 A2 1 2 R.54375 1 034375
<
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[ A8z b &z ] 2]
2w nhnlEaE
| =+ 2] Sl =alk TooN = laM]
BH B %xBH[oc O tInn @0
LT session " Autoccorrelation for RESI EE
. Autocorrelation Function for RESI
Test for Equal Variances: RESI vs Factor {with 5% significance limits for the autocorrelations)
Autocorrelation Function: RESI 1o
0.8
Autocorrelations 0.6
Lag ACF T LBQ g 04
1 0357836 143 246 B 02
2 0086189 -0.31 261 o0 . . .
3 -0.062561 -022 270 E
0.2
4 -0.074510 -026 283 E
< 04
Autocorrelation for RESI 0.6
0.8
-1.o
B Worksheet 17
1 2 3 4
| ag @ | 2 | a | o | e Lag 6 | car | cs
y Factor | block | FITs | REsl | | \
1 2.3 1 1 7.96875 1.33125
2 5.6 2 1 7.86875 -2.26875
3 7.8 3 1 6.64375| 1.15625
4 5.9 4 1 811875 -0.21875
s a2 1 2 854375 -N.34375
<€
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Basic Statistics 3 | Ale=-2 & & o <5 |
Regression > 7 B P e *_']IEIEE )

ANOVA L One-Way... i
7 P One ey ToON = L1
- = = DOE » | & Analysis of Means...
H | !E'!‘ db L= Contral Charts * | of Balanced ANOVA...
LT Session Quality Tools > al v M ld| £ Fit General Linear Model... |
e Reliability/Survival > Mixed Effects Model S
¥ corperzors |
Multivariate »| LE Fully Nested ANOVA... Y
Test for Equa Time Series »
4 sty General MANOVA... |== Factorial Plots...
Tables 3
Autocorreli  yonporametrics ,| @7 Test for Equal variances... I contourPiot...
Equivalence Tests »| B2 Interal Plot... =) Sl
Overlaid Contour Plot..
AULOCOITela’  powersnd Samplesize b | [ Main Effects Plot... e e e
L = s [ Interaction Plot... Response Optimizer...

1 -0.357836 -1.43 246
2 -0.086189 -0.31 2.61
3 -0.062561 -0.22 270
4 -0.074510 -0.26 2.83

Autocorrelation for RESI

B Worksheet 1+

+ a c2 i | e | s | e | 7 | e | o | o | en | a2 | a3 a4 | as | e |
v ﬂ{ Factor | block | FITs | REsl | | | | | | | | \ | \ |
1 9.3 1 1 7.96875 133125
[ 2 | 5.6 2 1| 7.36875 -2.26875
B 78 3 1) 664375 1.15625
[ 4 | 5.9 4 1 611875 -0.21875
5 A2 1 2 A.54375  -0.34375

<
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h el £ 2
- < ,__‘ +Pr 2 | - ‘ Comparisons x
PRI R R L) — I =l
L7 session Type of comparison: [pairwise ~|
Method
Test for Equal Variances: RES| vs Factor ¥ Tukey I Bonferroni
I Fisher [~ sidsk

Autocorrelation Function: RESI

Choose terms for comparisons:

Autocorrelations

Lag ACF T LBQ
1 -0357836 -143 246
2 -0086189 -031 261
3 -0.062561 -0.22 270
4 -0074510 -026 283

Autocorrelation for RESI

R Worksheet 17~

+ i c2 a3 | ca | e | e | e | as | ce | car | as
y Factor | block | FITS | RESI | | optors... | Graphs.. | mesuts.. |  vewmodel. | \ | | \
1 9.3 1 1| 7.96875 133125
[ 2 | 56 2 1| 7.86875 -2.26875 ) reb | oK cancel ||
[ 3 | 7.8 3 1| 664373 1.15625 E ; . . ; : : J
[ 4 | 5.9 4 1| 611875 -0.21875
(K a2 1 2 R.54375 -N0.34375

Welcome to Minitab, press F1 for help.
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Data

Row y Factor mavad amalgar
1 14 1 1 1
2 0 2 2 1
3 2 3 3 1
4 18 4 4 1
5 10 5 5 1
6 6 2 1 2
7 14 3 2 2
8 62 4 3 2
9 28 5 4 2
10 26 1 5 2
11 4 3 1 3
12 26 4 2 3
13 18 5 3 3
14 18 1 4 3
15 6 2 5 3
16 14 4 1 4
17 20 5 2 4
18 20 1 3 4
19 12 2 4 4
20 24 3 5 4
21 14 5 1 5
22 38 1 2 5
23 8 2 3 5
24 10 3 4 5
25 28 4 5 5
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Basic Statistics 3 | A|8=-= & & | o <1 |
Regression > 17 = = o m [T B =
n— = H|E Cr=i [ TooON - LlaM]
— = — DOE »| == Analysis of Means...
| EIEEIE: Control Charts »| o2 Balanced ANOVA...
(ol .
| Quality Teels o Fit General Linear Model...
— Reliability/Survival 3 Mixed Effects Model 3
f - Comparisons...
Data Displz Multivariate »| L= Fully Nested ANOVA.. i% R
redict...
Tirne Seri .
{me senes s General MANOVA... < Factorial Plots...
Tabl v
amies ] P —— Contour Plot...
Nonparametrlc; » o [= or cqua ariances... 2 surf -
Equivalence Tests »|[23 Interval Plot... & SRS
A ——— - Overlaid Contour Plot...
T e Serrln &as »| [ Main Effects Plot...
= Interaction Plot... Response Optimizer...
4 4 1
s s 1
2 1 2
3 2 2
=] [= c3 c4 [=3 [=3 <7 [=:3 co <10 n [SE [SE} c14 [SE
v Factor mavad | amalgar
14 1 1 1
o 2 2 1
2 3 3 1
18 4 a 1
10 5 5 1
5 2 1 2
14 3 2 2
62 P 3 2
28 s 4 2
|| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant
[l fe]5= -2 h Fi |2 5] @]
lee@e o NmOa06
3, - =
— P dIx[Q[ls TooN - lay|
mEl@lxknoc|O+tes 06
General Linear Model x
LT Session
Data Displ Cc1 vy esponses:
ata Displa C2  Factor
play €3 mavad l
C4  amalgar
Data T
Factors:
Row  y Factor mavad amalgar Factor mavad amalgar
1 14 1 1 1
2 0 2 2 1
3 2 3 3 1
4 1z 4 4 1 S
s 10 S s 1 Covariates:
6 & 2 1 2
7 14 3 2 2
a | e ¢z ca | o | ¢ | cle | c7 | cis | cio
Factor | mavad | amalgar
y | | | amalgar | ‘ | Random/Nest... | Mocel.. |  optoms.. |  cogng.. | | ‘ |
14 1 1 1
|| o 2 2 1 | Select Stepwise... I Graphs... | Results... | Storage... |_
2 E 3 1
|| 18 4 4 1 = ok | cana ||
10 5 5 1 = i i = =
3 2 1 2
14 E 2 z
62 4 3 2
28 5 4 2
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[A£]5=—= & 8z ] @]

[Eal=1=1 JENE Rakeing==lu] =]

Ell x|

METooN 1M

= XxXBH/ocO0tds i e
O coen eneral Linesr Medel | General Linear Model: Graphs [ [
N , Residusls for plots:
C1 v Responses: kL
Data Displa |2} 7. -
C3 mavad N
o Do I Residuals plots
Data " Individual plots
Row  y Fac EESiEE ™ Histogram of residuals
1 14 Factor mavad amaigar ™ pormal probability plot of residuals
z 0 ™ Residuals versus fits
32 ™ Residuals versus order
4 18
@ F
5 10 Covariates: ourinens
6 6 Residuals versus the variables:
7 14
a e |
y ‘ Factor |
1 P RandomNest.. | vocel.. |  options... Codng... |
L . : |
- 5 3 Select | Stepwise... | Graphs... | Results... Storage. | Help | oK Cancel —
18 4 1 I I 1 I
H 0 B Help ok cancel |
1 5 2 1 T 2 T T T T T
14 3 2 2
62 4 3 2
28 5 4 2
| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant
“ﬁ 3= -2 o % | o

[oRr@el B OnEng

2| o + P 2] Hlx[Q[ TmoN - laM|
~ = o
Hglxbhloc Ol t¥siee)
LT session General Linear Model: Results X [
Madel Sum| General Linear Model x Display of resuts: lm
s R
— = Afer y esponses:
038083 742 |2 Factor " ™ Method
c3  mavad
C4  amalgar [ Factor information
) les Fms
Fits and Dia |cs Rest e ¥ Analysis of yariance
Factor mavad amalgar 7 Model summary
Obs Y
8 6200 I coeffidents: Default coeffidents  ~
R Large residual I~ Regression equation: [Separate equation for each set of factor levels =1
Covariates: .
I~ Hits'and diagnostics: [Only for unusual dbservations |
i) c2 ‘ ¥ Expected mean squares and error terms for tests
Factor
y | 5 Varonee conparens I
14 1
H 0 2 Random/Nest... | Model... | Optiogs.... Coding.... | ¥ Means |
2 3
[ 18 4 Select | Stepwise... | Graphs... | Results... Storage. .. | Help oK Cancel
10 5 T T T
5 2 Help oK Cancel |
14 3 T T A B AT T T T
62 4 3 2 436 184
28 5 4 2 27.2 0.8
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[oeme sl om0
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[ Sl o+ - 2] dix/al[E TooN o 1am]|
mHExb o/ O01tIas @0
LT Session
Model Sum| General Linear Model < | General Linear Model: Storage X
S R > esponses: v Eits ™ Coefficents
X 3 |c2  Facto
038083 743 [C2  Factor " ‘ ¥ Residuals I™ Design matrix
. | o g I standardized residuals ™ Means
Fits and Dia |cs  rest e I™ Deleted residuals
Factor mavad amalgar W (e
Obs -
TZ.O; I~ Cook’s distance
I~ DFITS
R Large residual
Covariates:
g c |
¥ ‘ Factor ‘
14 1
0 2 i
| | ° : Randomest.. | Model.. |  optons.. | codrna... | e I o o
u 5 4 Select | Stepwise... | Graphs... | Resuits... | Storage... | T T T T T
|| 10 5 |
6 2 Help aK | Cancel |
|| 14 3 T T a7 -84 T T T —
62 4 3 2 436 184
23 5 4 2 7.2 0.8
| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant
[[Aclg==z s Folee ] ]
BT Yol Rag=ag-Tu]=)
Heln o+ 2 Sl xalls TaoN - 1y
FEIE R EEEE T
LJ Session " Residual Plots for y =N EcH|
General Linear Model: y versus Factor, mavad, amalgar Residual Plots for y
Normal Probability Plot Versus Fits
. 20
Factor Information . .
90
Factor Type  levels Values & 3
Factor  Fixed 51,2345 gsa %
mavad  Fixed 5 12345 10 =
amalgar  Fixed 51,2345
.20 20
. . Residual Fitted Value
Analysis of Variance
Histogram Versus Order
Source DF AdjSs AdjMS F-Value P-Value
Factor 4 17360 43400 493 0014
mavad 4 3840  96.00 109 0404 z
amalgar 4 9200 23000 261 0088 =1
Error 12 10560  88.00 &
Total 24 4096.0
2 4 6 B 10 12 14 16 18 20 22 24
Residual Observation Ord:
Model Summary e reation Brder
S R-sq R-sg(adj) R-sgipred)
038083 7422%  48.44% 0.00%

Residual Plots for y
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Jia Cosalia oy

ka5 Jle i )2 1

IR = 0t Descritive St HEERIr
Regression » | TR Store Descriptive Statistics... ,% B
ANOVA » Graphical Summary... -
] N o
= Dot » o LM
P 1-Sample Z...
Control Charts »
1-Samplet...
»
Quality Teols A 2-samplet..
It T LA
Reliability/Survival AT paiedt. ]
General Lin Multivariate 3
Time Series » P& 1Proportion..
L2 2 Proportions...
Factor Infory ~ Tebles =t "
T y i 1-Semple Poisson Rate...
Factor  Type 1% 2-Sample Poisson Rate.
octor  Fixe:  Eduivalence Tests b0 p -
mavad  Fixee  Powerand Sample Size ¥ G, 1 Variance...
amalgar  Fixed 51,2345 2 Variances...
-1 Correlation.. ]
= . - o? Covariance... —
2T
e | a | a | o | " ko | cn c2 | a3 | ca | cs | ci6 a7 | cs | c9 |
@+ Outlier Test...
Factor | mavad |amalgar‘ FTS | ‘ | | ‘ | ‘ ‘ |
] ] ] 75 A Goodness-of-Fit Test for Poisson...
2 2 1 0.4 04 0.4 04
3 3 1 6.4 44 6.4 -44
4 4 1 204 2.4 204 24
5 5 1 104 0.4 104 0.4
2 1 2 2.8 2.8 88 2.8
3 2 2 224 8.4 224 8.4
4 3 2 436 184 36 184
5 4 2 272 08 272 08 .
>
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|- &l
[oe@me s nOno=ng
[k s+ 1= 2 S x[a[k T2 o N ° 1M
- o .
H S x@ o0+ 8@
LT Session
General Linear Model: y versus Factor, mavad—==aalaas
Mormality Test x
Factor Information ci vy varisble:  [REST
C2 Factor
Factor Type Levels walues c3 mav‘ad Percentile Lines
Factor Fixed 51,2345 ot ?;Zgar i+ None
mavad  Fixed 5 1,23,45  atyvales: |
3 C7 FITS_1
amalgar  Fixed 5 12345 C8 RESI_1 ™ At data values: |
. . P Tests for Normality
{+ Anderson-Darling
Worksheet 2+ " Ryan-Joiner  (Similar to Shapiro-Will)
c2 | 3 | ca | ¢ % | 7 W E RS AT S cs | ce | a7 | cs |
Factor | mavad |amalgar| FITS = RES| | FITS1 | R — I Tl | | | | \
1 1 1 7.2 6.8 7.2
z z 1 -0.4 0.4 -0.4 Help cancel |
3 3 1 6.4 -4.4 6.4 o T T i T
4 4 1 20.4 2.4 20.4 2.4
5 5 1 10.4 04 104 -0.4
2 1 2 8.8 2.8 8.8 2.8
3 2 2 22.4 -84 22.4 -84
4 3 2 43.6 184 436 18.4
5 4 2 27.2 08 27.2 0.5
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Probability Plot of RESI

Normal

99

Mean -9.94760E-16
° StDev 6.633
95 - N 25
e AD 0.669

2 * p-Value 0.071

80 |
70 -
60 -
50
40-
30 |

20+

Percent

10

RESI

okt el 5 i s ) 2.

[ Minitab - Minitab for tarh1.yonani latin. MPJ
|| File Edit Data Calc |Stat Graph Editor Tools Window Help Assistant

Basic Statistics 3 ”j_f\—| = - 1 S| -

[+ = = 12 £ 1 [T B =

Regression

- k2

TS i o- ey ’ |
I... — = DOE v | == Analysis of Means... e
=] | = | o L= Control Charts » | .2 Balanced ANOVA...
E Fmrr Quality Tools > General Linear Model >
Model Sumr Reliability/Survival > Mixed Effects Model >
< a Multivariate »| L Fully Nested ANOVA...
JEETTTERE Y T Time Series " e General MANOVA...
Tables »
—_— ! o
Equivalence Tests v | [B% Interval Plot...
Probability Power and Sample Size » | |- Main Effects Plot...
|=< Interaction Plot...

Probability Plot of RESI

Norksheet 2 ===
cl o 2 | ez | ca4 | o | e | 7 | <8 | @ | c0o | en | c12 | <z | ca
v ‘I Factor | mavad | amalgar | FITS | RESI | FITS1 | RESL1 | | [ [ | [

14 1 1 1 7.2 6.5 7.2 5.8
B ) 2 2 1 -0.4 0.4 -0.4 0.4
B 2 3 3 1 6.4 .4 6.4 4.4
B 18 a a 1 20.4 2.4 20.4 2.4
B 10 s s 1 10.4 -0.4 10.4 -0.4
B 6 2 1 2 8.5 2.8 2.8 2.3
B 14 E 2 z 22.4 .4 2z.4 -2.4
B 62 a 3 2 43.6 18.4 43.6 18.4
B 28 s a 2 27.2 0.8 27.2 0.8
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e S
o

I[ A

|[oeame s OnOEmng

T & o+ = 2] S xQ[E T= O N = 1M
DE e ko Otras @0
LT Session
Model Summary
Test for Equal Variances *
S R-sq  R-sgiadj) R-sqipred)
038083 74.22%  48.44% 0.00% ci vy |Response data are in one column for all factor levels -
C2  Factor
Ei "‘a"lﬁd Response: IRESI
; amalgar
Residual Plots for y e Pis
6 RES Factors:
m c7  FIs_t
Probability Plot of RESI ce  ResT1 Factor
Probability Plot of RESI
Worksheet 2 = e | ——— |
a5 @ | 3 | ca | s | e | e | c6 | a7 cig
¥ Factor | mavad |amalgar FITS | RESI | FITS1 select | Resutts... |  Storage... | | |
14 1 1 1 72 5.8 7.
B o 2 2 1 0.4 0.4 -0/ Help oK | Cancel | |
2 3 3 1 6.4 -4.4 6.k e T T : T :
18 4 4 1 204 24 204 2.4
10 5 5 1 104 -0.4 104 -0.4
6 z 1 z 2.3 2.8 2.3 28
14 3 2 2 20.4 -8.4 20.4 -8.4
62 4 3 2 436 18.4 436 18.4
28 5 4 2 27.2 0.8 27.2 0.8
|| File Edit Data Calc Stat Graph Editor Tools \Window Help Assistant
[AlE ==t el ] 2]
[oaEerl On0E0G
e[+ = 2] Dl x[alE Too N - M|
2H e xEmnocPras @0
LT Session
Model Summary
Test for Equal Variances ®
S R-sg  R-sq(adj)
038083 74.22%  48.44% c1 oy |Respense data are in one column for all factor levels -]
C2  Facto
o3 mavad Resporse: [FESL Test for Equal Variances: Options *
. C4  amaigar =
Residual Plots for y C5  FITS Confidence level: [35.0
C&  RESI Factors: -
- c7 FOS_1
= Factor
PrObablllty Plot of RE{|c: resis |¥ Lise test based on normal distribution
Probability Plot of RESI
Help I oK I Cancel I
Norksheet 2 = options... | Graphs... |
gy € | 3 | ca e | ez | csa | as | ce a7 cis c19
¥ Factor ‘ mavad ‘ amalg Select I Resulis... Storage... | | | |
14 1 1
0 2 2 Help | oK Cancel
2 3 3 T 64 A 64 £ T T T
18 4 4 1 204 24 204 2.4
10 5 5 1 10.4 0.4 104 0.4
5 2 1 2 88 28 8.8 2.8
14 E] 2 2 224 -84 224 -84
52 4 3 2 436 18.4 43.6 18.4
28 5 4 2 272 08 272 08
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Hf‘l 3= -2 o} 1‘1 ‘&l

Fal=1=Y e sy =eal =)

[s o+ 1= 2]

S xlal[k TooN - lay|

SH| S xB

Y=

a-X:]

LT Session

" Test for Equal Variances: RES| vs Factar

Method
MNull hypothesis
Alternative hypothe
Significance level

[€ST TOF EqUal Varlances: KESI VErsUs Factor

All variances are equal
sis
=005

At least one variance is different

Test for Equal Variances: RESI vs Factor

Bartlett’s method is used. This method is accurate for normal data only.

Factor N StDev cl

1 5 8.5650 (444372 37.6518)
5 4.0299 (2.09079, 17.7153)
5 77974 (404547, 34.2774)
5
5

106132 (5.50634, 46.6555)
09798  (0.50834, 4.3072)

U W

Individual confidence level = 99%

Tests
Test
Method  Statistic  P-Value
Bartlett 14.40 0.006

ANt mrel e e

95% Bonferroni Confidence Intervals for Standard Deviations

-
&8
a f - {
50 f—
0 10 20 20 40 50

95% Bonferroni Confidence Intervals for StDevs

” File Edit Data Calc |Stat Graph Editor Tools Window Help Assistant

Basic Statistics 3

Regression >

Ii ANOVA 3
= DOE 3

I~ = | !EIE | s Control Charts >
LT Session Quality Tools >
_re'snm Reliability/Survival 3
Multivariate 3

Method

Null hypothesis et

Alternative hyp
Significance lev

Nonparametrics

»

v
Equivalence Tests v
»

Power and Sample Size

|| felB=- Pl e <
=11 JEN Rkl fny==n]
dlx[Qflt TooN = L1
20
eFSUS Factor

| Time Series Plot...

|pd Trend Analysis...

Decomposition...

== Moving Average...

Bartlett’s method.

95% Bonferroni Confidence Intervals

Factor N StDev cl
1 5 8.5650 (4.44372 37.6518)
2 5 4.0299 (2.09079, 17.7153)
3 5 T.T974 (404547, 34.2774)
4 5 106132 (5.50634, 46.6555)
5 5 0.9798 (0.50834, 4.3072)

Individual confidence level = 99%

Tests
Test
Method  Statistic  P-value
Bartlett 14.40 0.006

B PR TR S SR P R

|3 Single Exp Smoothing...
[ Double Exp Smoothing...
| winters’ Method...

B4 Differences...
Ed Lag..

utocorn

Partial Autocorrelation...
[ie Cross Correlation...

[ ARIMA...
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I AP

-
-

|| ] 8= == o

Rl 1=1 JEN Rakegn] =]+

dix[aflk TEoN = 11

SH e x®

=T

LT Session

Method

Mull hypothesis
Alternative hypothesis
Significance level

[P SHP

~

[ TestTor Equar vartances: REST Versus Factor

All variances are equal
At least one variance is different
a = 0.05

Bartlett’s method is used. This method is accurate for normal data only.

95% Bonferroni Confidence Intervals for Standard De

Autocorrelation Function

" Series: [REst
Factor

mavad & Default number of lags

amalgar

FITS  Number of lags:

R

[~ Store ACF
I~ Store t statistics
[~ Store Ljung-Box Q Statistics

Tite: |

[ &=
L an

i

Worksheet 2 =

1 c2 | ez [ ca | o | lc1s 16 c17
v ﬂ{ Factor | mavad |amalgar| FITS ‘
14 1 1 1 7.2 oK I Cancel I
1 o 2 2 1 0.4 [ [ [
1 2 3 3 1 6.4
| 18 4 4 1 204
|| 10 5 5 1 10.4
& 2 1 2 8.8
14 3 2 2 22.4
|| File Edit Data Calc Stst Graph Editor Tools Window Help Assistant
[ A 8=-2 o fr | o <5
IEl==1 JE R s s g len] =
[k + > 2] dlxlal[k TEoN o lam
FEIEIEEREEEE =Y

LT Session « Autocorrelation for RES|
Total 24 4096.0
Autocorrelation Function for RESI
{with 5% significance limits for the autocorrelations)
Autocorrelation Function: RESI
1.0
Autocorrelations 0.8
Lag ACF T_LEQ 0.6
1 -0126364 -0.63 045 g 04
2 -0.087727 -043 067 E oz
3 0021667 011 068 2 0
4 -0238485 -1.16 252 S I T T
5 -0175455 -081 356 § 027
6 -0.073485 -0.35 278 < 0.4
0.6
Autocorrelation for RESI 0.8
04
14 1 1 1 7.2 5.8 1 2 3 A 5 g
0 o F F 1 -0.4 04 Lag
1 2 3 3 1 6.4 44
1 13 4 4 1 204 24
1 10 5 5 1 104 -0.4
1 3 2 1 2 a8 -2.8
1 14 3 2 2 224 84

51




A aladl | ) Cllia 398 3 ) Ja e i R

|| File Edit Data Calc [Stst Graph Editor Tools Window Help Assistant

Basic Statistics

3

[Ale=-2h fler ] L]

Regression s (BN Wl R oA ===l=nl s
OV 4 5 One-way... F
= ToON = 1M
— = DOE »| == Analysis of Means...
H|&xE Contral Charts ¥ 2 Balanced ANOVA...
LT Session Quality Tools v A Fit General Linear Model... |
Total oa Reliability/Survival v Mixed Effects Model » B Comparizons.. |
Multivariate | L Fully Nested ANOVA... T
Ti Se 3
Autocorrel: TW: e oy General MANGVA... [>= Factorial Plots...
ables
VeI y| 07 Test for Equal Variances... D Sz
Autacorrelal ¢ ence Tests v B2 Interval Plot... =) SR
) Overlaid Contour Plot...
Lag AC  Powerand Sample Size »| [ Main Effects Plot...
1 -0.126365 —UmE U= [2< Interaction Plot... R e
2 -0.087727 -043 067
3 0021667 011 062
4 -0.238485 -1.16 252
5 -0.175455 -0.81 356
6 -0.078485 -035 378
Autocorrelation for RESI
14 1 1 1 7.2 5.8 1 2 3 2 5
0 2 2 1 -0.4 0.4 Lag
2 3 E 1 6.4 -4.4
18 4 4 1 204 2.4
10 5 s 1 104 -0.4
6 2 1 2 a8 -2.8
14 3 2 2 224 g4
|| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant
b ] e
o[ e 2 [ || comesrions =
= o -
HelxkalocOrduis @] e P =
LT session Type of comparison: |Pairnise ~|
Total 24 4096.0 —
. . v Tukey I Bonferroni
Autocorrelation Function: RESI I Fher =

Autocorrelations

Lag ACF T LBQ
1 -0.126364 -0.63 045
2 -0.087727 -043 067
3 0021867 011 069
4 -0238485 -1.16 252
5 -0.173455 -081 2.56
6 -0.078485 -035 378

Autocorrelation for RESI

14 1 1 1 72
1 0 2 2 1 04
1 2 3 3 1 6.4
1 18 2 2 1 204
1 10 5 5 1 104
1 6 2 1 2 8.8
1 14 3 2 2 22.4

a

6.8
0.4
4.4
-2.4
-0.4

Choose terms for comparisons:

] mavac
1 amalgar
opgors... | Graphs.. | Resuts.. |  vewmode.. |
helo | oK Cancel

-2.8
-8.4
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| Al 8= -2 &

|Temel n nOEaE

I

o+ = 2] dlxafl[k Too N - LamM|

[EEIEEIENE

ke lai=IE B -]

Session

6 -0.078485 -0.35 3.78

Comparisons for y

Tukey Pairwise Comparisons: Factor

Grouping Information Using the Tukey Method and 95% Confidence

Factor MW Mean Grouping

4 5 29.6 A

1 5 232 A =]
5 5 8.0 A B
3 5 10.8 A =]
2 5 5.4 B

Means that do not share a letter are significantly different.

1 o 2 2 1 0.4 0.4
1 2 3 3 1 6.4 4.4
1 18 4 4 1 20.4 2.4
1 10 5 5 1 10.4 0.4
1 & 2 1 2 8.8 2.8
1 14 3 2 2 22.4 8.4
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Gy Sl e ik

L 22l (2 S 2 )l g0 ad

Data
Row y Factor montazh mavad amalgar
1 14 1 1 1 1
2 0 2 4 2 1
3 2 3 3 3 1
4 18 4 2 4 1
5 10 2 2 1 2
6 6 1 3 2 2
7 14 4 1 3 2
8 62 3 4 4 2
9 28 3 3 1 3
10 26 4 2 2 3
11 4 1 4 3 3
12 26 2 1 4 3
13 18 4 4 1 4
14 18 3 3 2 4
15 6 2 1 3 4
16 14 1 2 4 4
NS Lum Lma Len |l wiapn Lunon  us vnuuw S s
Basic Statistics > ” A== h & o |
Regression 3 17 e P 1 [
Fe: Omeay.. bl
1 Es O N e
— = = DOE b = Analysis of Means... U = SICS
H & xk Control Charts b & Balanced ANOVA...
o semion Cusity Tows : I
—I Reliability/Survival v Mixed Effects Model 4 E—
Data Disple ‘
P :Iultl\;an.ate : £ Fully Nested ANOVA... Ly Predict..
Ime Seres A o, .
General MANOVA... - Factorial Plots...
Data o , ol Geners - Cac :na p|°ts
Row ¥ Fac Noﬂparametrlcs 13 GZ Test for Equa\\c’arian:es... SD: Durp‘ :
=1 urface Plot...
1 14 Equivalence Tests v 4 Interval Plot... oot Comta Bl
verlaid Contour Plot..
2 0 Power and Sample Size b A Main Effects Plot...
S o i Interaction Plct.. Response Optimizer...
4 18 4 2 4 T
5 10 2 2 1 2
7 14 4 1 3 2
8 62 3 4 4 2
9 28 3 3 1 3
10 26 4 2 2 E
n 4 1 4 3 3
12 26 z 1 4 E
13 18 4 4 1 4
14 18 3 3 2 4
15 6 2 1 3 4
16 14 1 2 4 4
17
<€
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loBme s OnmOR

(2= = 1 m o
”f‘|n "=-n'nnn?|'."b+‘ _‘

T Salb o+ F 2] [ x[Qf[s ToON o Lam|
PR Y =1 X ¥ YY)
General Linear Model x
LT Session
c1 vy Responses:
T c2 Factor
Data Display c2 Factor ¥
Cc4 mavad
- C5  amalgar
Data Factors:
Row y Factor montazh mavad amalgar Factor montazh mavad amalgar|
1 14 1 1 1 1
2 0 4 El 1
3z 3 3 3 1
418 4 2 4 1 Covariates:
5 10 2 2 1 2
7 14 4 1 3 2
8 82 3 4 4 2
9 28 3 3 1 3
) 26 4 2 2 3 RendomMest... | Model.. |  optos.. |  cogng.. |
1 4 1 4 3 3
2 | 26 > P 4 B 1 select I Stepwise... | Graphs... | Results... | Storage... I
13 18 4 4 1 4
14 18 3 3 2 4 Help | oK | Cancel |
15 6 2 1 3 4 I I I T I
16 14 1 z 4 4
7
<
|| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant
5=z & fr 2 <] 2]
|loBmO F o ﬁﬁﬂ’ﬁ@ﬁ‘
|k o+ P2 Hlxlallk TooN = lamM|
FEICIET Y=k X Y-
LT Session General Linear Model X
General Linear Model: Graphs ®
Data [Of<: v Responses:
o e [ Residuals for plots:
C4  mavad
Data |lcs  amelgar Residuals plots
Row Eactors:  Individual plots
1 Factor montazh mavad amaigar I~ Histogram of residuals
i I7] Normal probabilty plot of residuals
4 I Residuals versus fits
s Covariates: I™ Residuals versus order
- * Four in one
7 14
s = Riesiduals versus the varisbles:
9 28
10 26
R 4 RandomMest... | Mode.. |  optons.. |  codng.. |
S | Select
12 26| Select | Stepwise... I Graphs... | Resuls... | Storage... |
18
LE ] £ Help oK Cancel |
“ L el oK | cancel |
el g ein ol ancel
15 6 | | | li | 1
16 14 1 2 4 4
7
<
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|[om2me i On0EnG

S|k o+ P2 Hlx/alls TooN = M|
EHE(xE5oC O tIask @0
General Linear Model | General Linear Modek: Results x
e b Display of resuits: [Simple tables -
€3 montazh Y ‘ -
c4  mavad Method
Data C5 amalgar
Row Factors: ¥ Factor information
Factor mentazh mavad amalk
1 actarmen mavad amalger W Analysis of variance
2
3 M Model summary
4 5
I~ Eoeffidents:] [Default coefficents |
5 Covariates:
- I~ Regression equation: [Separate equation for each set of factor levels =
7 14
8 62| I its and diagnestics: [Only for unusual cbservations |
9 29: ¥ Expected mean squares and error terms for tests
10 26 -
2 ; Rancommiest. | medel. | opioms. | codng.. || vereace componens
6l ¥ Means
12 26| Select | Stepwise... | Graphs... | Results... | Storage... | -
12 18
14 18 Help oK Cancel
- £ Help x| cancel | E
15 6l T T T T T
16 14 1 z 4 4
1w
<
|| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant
[ ] g=-= & |2 ] 2]
[oeaer il n=a0G
S|k o+ P2 Hlxall: TooN = l1M|
PR EE=E -0
LT Session General Linear Model X
Data [fc: - esponses: General Linear Model: Storage 4
C2  Factor v
C3  montazh .
Dat C4+  mavad [™ Cogfficients
ata
C5  amalgar ¥ Residuals ™ Design matrix
Row Factors:
- Pep——————— [~ standardized residuals ™ Means
> [ Deleted residuals
3 I~ Leverages
4 [~ Cooks distance
3 Covariates: I oFs
7 14
8 62
9 8
10 28
| 2 Random/Nest... | oce.. |  optons.. |  cogng.. |
12 28, B
o = Select I Stepwise... I Graphs... | Results... | Storage... I = | ok —
14 13 T | | T |
4 Help | oK | Cancel I E
15 &
16 14 1 2 4 4
7
<€
F= = e |
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Il £

So e | Do |44 4
[E] =n'nnm|. 4| £

Bl R Ra e =[]+

Sl e+ P2l S x[Qf[k TooN -« lam|
FEIEIFIE RS =I YY)
LT Session Residual Plots for y [ | E
General Linear Model: y versus Factor, montazh, mavad, amalgar, Residual Plots fory
. Normal Probability Plot Versus Fits
Factor Information
.
Factor Type Levels Values w0 . 50
Factor  Fixed 4 1,234 = 7 5 25| : )
montazh  Fixed 41,234 g s . 2 PO S S
mavad Fixed 4 1,234 & E T
amalgar  Fixed 4 1,234 10 = . . °
50 o
. . 1 -8 -4 L] 4 8 L] 15 30 45 60
Analysis of Variance Residual Fitted Value
Souree DF AdjSS AdiMS F-Value P-Value .
Factor 3 11961 39871 753 0066 fiskcarmny VTS IR
montazh 3 5748 19158 362 0159 8
mavad 3 7825 26083 493 0111 = =0
amalgar 3 5308 17692 334 0174 g3 T 25
Error 3 1588 5202 §. 2 2 hi A
Total 5 33008 2 g \/
12 =B
-50
Model Summary % 4 2 0 2 2 s 1234567 830N 1RBUIEIE
S Rsq Resqlad) R-sqlpred] Residual Observation Order
727438 9520%  76.02% 0.00%
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Help Assistant

dde Culia oy

lalad o Jla i oy n1

B | Display Descriptive Statistics...
Regression ’ Store Descriptive Statistics...
ANOVA L4 Graphical Summary..
DOE 3
~ = > 1-Sample Z...
EIEIENE Contrel Charts »
! 1-Sample t...
LT session Quality Tools "0 2-Samplet..
Reliability/Survival i
Autocorrelat . ty %]\ Paired t...
Multivariate v
P
Lag AC Time Series +| 2 1 Proportion...
T -0B4635 L e v| L& 2 Proportions...
2 032539 A oo o
I T i 1-Sample Poisson Rate...
- A B
4 009320 EiaTre T v | I+ 2-Sample Poisson Rate...
Power and Sample Size 3 0,1-\ 1 Variance...
Autocorrelation for RESI AL 2 Variances..

Comparisons for y =

-11 Correlation...

Covariance...

Tukey Pairwise Comparisons: Facto j |[EES=s

Outlier Test...

Grouping Information Using the Tuk

A Goodness-of-Fit Test for Poisson...

Factor N Mean Grouping
3 4 3850 A
4 4 1475 A
1 4 950 A
2 4 375 A

Means that do not share a letter are significantly different.

| 4 | 18 4 2 4 1 16625 1375

s | 10 2 2 1 2| 11875 1875
= - 1 2 B P 5278 2405

R R

File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

[Fl==E NEl Raeiiny:= =

[| A

SR )

E— 1 PP |

IS

M-T=o~ = L1

pmlocOx i@

Autocorrelations

Lag ACF T LBQ

Normality Test
1 -0.646358 -2.59 8.02
2 0325394 096 1020 E; Y varisble:  [Rest
actor
3 -0.231988 -065 11.39 C3  mantazh percentie Lines
4 -0.093307 -025 11.60 €4 mavad S
C5 amalgar =
FITS  AtYvalues: |

Autocorrelation for RESI

Comparisons for y

Tukey Pairwise Comparisons: Factor

Grouping Information Using the Tukey Method and

Select

Help

" Atdata values: |

Tests for Normality
@ Anderson-Darling
" Ryan-Joiner

€ Kolmogorov-Smirnov

(Similar to Shapira-Wilk)

Title: |

cmcl_|

Factor N _Mean Grouping
3 4 3850 A
4 4 1475 A
1 4 950 A
2 4 375 A

Means that do not share a letter are significantly different.

4 18 4 H 4 1) 16625 1375
5 10 H H 1 2| 11875 -187%
- a B 2 > 2l savsl asos

(el b Bt b e E1 £one bl
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Probability Plot of RESI

Normal

Percent

Mean -8.32667E-16
StDev 3.253
N 16
AD 0.240
P-Value 0.734

[ Minitab - Minitab for tarh1,yonani latin.MPJ
|| File Edit Data Calc |[Stat Graph Editor Tools Window

Help Assistant

[FYSEN b))y il oR2

7 = o 221 1 Y I [ 7 B R

One-Way...
Analysis of Means...

Balanced AMNOWA...

General Linear Model
Mixed Effects Model
Fully MNested AMOWVA...

”f" i ! T | X ~+| |

EEEESENETS]

General MAMNOVA...

Basic Statistics >
Regression »
— EREETSE
= = DOE LA ===
H| S| xk Centrol Charts v
LT Session Quality Tools 3
T o6483s Reliability/Survival »
>  p.32539 Multivariate vl =
3 -0.23192 Time Series v
4 -0.09330 Tables v | EE
Monparametrics v o
Autocorrelati Equivalence Tests v | 122
Power and Sample Size =S
Comparisons Tor y ==

Test for Equal Varian

Interval Plot...
Main Effects Plot...

Interaction Plot...

Tukey Pairwise Comparisons: Factor

Factor M Mean Grouping
3 4 38.50 A
4 4 1475 A
1 4 950 A
2 4 3.75 A

Means that do not share @ letter are significantly different.

Probability Plot of RESI

Grouping Information Using the Tukey Method and 95% Confidence

A4 18 4 2 4 1
5 10 2 2 1 2
& A 1 2 2 2

Frrrrort Wk choot: Minitabh Workchoot
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Comparisons fa

Tukey Pairwise C

Help

/] -= & falar 4] 2]
[oemen n Nuo=mng|
=P A xQ[ T=o N - M|
PR T I=IE ¥ Y i-X
LT Session
1 -0.646358 -2 .
2 0325304 04 Testfor Equal Variances X
3 -0.231988 -Of Response data are in one column for all factor levels - Test for Equal Variances: Options x
4 -0.093307 -0
Response: | RESL Confidence level: [95.0
Autocorrelation fo Factors:
o IV {se test based on normal distribution:

oK Cancel |

Grouping Inform

Factor N Mean
4 3850 Select I
4 4 1475
1 4 9.50 Help
2 4 375

Optiops... | Graphe... |
Results... | Storage... |

oK I Cancel I

Means that do not share a letter are significantly different.

Probability Plot of RESI

| 4| 18 4 2 4 1
| s | 10 2 2 1 2
= - f 2 5 5

Welcome to Minitab, press F1 for help.

YL U Uy U s e

16.625 1.375
11.875 -1.875
2278 2 A28

| File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

[ £x] =2 o

i

%4 2]

IS ERE R k== )

IFlgureRaglon VIQA”K.. =+ = 2 H

Hlx/af[E TooN e lam

aH|2sEa|oc/0)tIins| 00

LT Session

Test for Equal Variances: RES| versus

Method

Mull hypothesis
Alternative hypothesis
Significance level

All variances are equal
At least one variance is different
o =005

Bartlett's method is used. This method is accurate for normal data o

Factor N StDev cl
1 4 287591 (1.41693, 17.2465)
2 4 442766 (218146, 26.5522)
3 4 320457 (1.62320,18.7571)
4 4 376663 (1.85578, 22.5881)

Individual confidence level = 98.75%

Tests

Test
Method  Statistic  P-Value
Bartlett 0.54 0910

Test for Equal Variances: RESI vs Factor

95% Bonferroni Confidence Intervals for Standard Deviations

" Test for Equal Variances: RES| vs Factor

o[ ==

Factor

Test for Equal Variances: RESI vs Factor

nty.

Factor

5
85%

0 15 20 25
Bonferroni Confidence Intervals for StDevs

Bartlett's Test
P-Value 0.910
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