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. Estimation of Variance Components ¢nladl) ciligSa gati 5-2-3
Ay ganall daill & dgpail) diads 07 s oayaill Undll adgial) cplil) ol cplil) Julas Jgan

Dol ol Wasd) ol Al (e

bl G lil) daly % 0f + 107 A Sy Claledl G ol ol Sl

Dol el oy Ayl (e 4 sl

Leh LS cdlalaal) culiyls il s alain 4le
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o saalie (oY (bl Uadl) bl Cal iyl
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Do Alales (ol Janssial (b)) Uaall) wlisll Cal iy

Do Oiileles (o awgie @l ol Uasl)

Don Oiileles ol Jangie o @l Gulii

(1 = deleal) Jangie Jen 481 290n 22a3 ) Alebee (o Jansgial lidl) Undl) dijpeay WiSay,
ks e 95.7s5uue die Aalee Jawgio Jon AED g0 et ayy W Liagd) 136 p+ )i
38k sans 5 Laall dge @l 3 0.05 (sime die b anysi Joan (e dlsaall t dad zpdiu

Lol LS A dpan e ) aally e aal)
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L) aal)

Pl 4 ady Alaledl) Jasigia ol @l e el (Sayy

Jalsll Hgdind) apanailly Ayl ALalSl) Ayifgadal) cule Uail) asanall Aypaill 56Ul 6-2-3
Al cile Uil aans 4aladind o Ciaa Al U a6 3 Caalll gy Glal) ey b
Chansl mes o DLlS Wlsde by iy 5 elalaall iS5l Lad (Sl (e ¢S Ly ALl
b Apal Clangl Anseat] AafS ek o Mad € IS 1Y L Cijay of g A @l iy
A5le ALISY Aglpdal) el meall RIE Gl 3 liSl umg Koy dnilatie cilellad

Alaally A g A lgie Lyunay JalS il pial) aansilly

(r=1)MSb +t(r -1)MSe y
(tr —1)MSe

R.E = 100
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Wil 4uiS 5aghhal) cililyl) 7-2-3

Slad @il Jsas e laalidl e Sl saaly iy ol e cun Y Ll di 8
lee dimacll 6 s Cnny 5 D oape il Cls a8 ALISH aflpdiall cle Waill aparss
Jio s 3asbha el Lgia 83l G5Se) ae Jallyy Alsesall Zadll aem a2 4de iy
Law 0 ) dlelad) il o ol coleladdl Lk e e G yatl ) s of Ll e o3
Tad s oSad) (o L, ly 2lal) 5aabial) Aa (mysed ki Y Ll Lwyal) saagll a8
b Basnse (A At Clangs aa Aadipe Taapai 535 gl (Y 1ylas el 5aghiall Cilaaliall &y
Ko il Alalaal) i eae sl (ol Rt clang Laf b oS, gl s

. s3shiall 338 L)l A oy CDlal) o3a (e 32l

g Uaill 8 535nsas 1 Alabaall il 3l Gy patl Banglly Zealal) 5 ghiall 3o Liall Zad o I
A0 Allaall (ke |
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52 588all Baaliall 3ysall dadl) a1 Y,
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Lo 2 3yl 520 L) s (530 g Uaill Jals A8 aalial) psana

3apasall Caaliall K g gendl 1y

SUL Jpan e danal) Wil 8 Aagill 038 J23 5358800 58 Liall Zyynil) Al s 2ayg
Ay ey SN Glajall e s dnp (alll) pe el Slas) Jidaill Gllee (g A

a Walie] (S 5y0hall el (Y Sllg layndi gyal 3a580e 328l JS e lladll dy)a
idaleal) Janigie daghy 400 saaliad)l o (mgns o) aodaies Wld 4l e Giaalie il i
alatinly Aol dashes Al saaliall of Hliel oY) saaliad) dad sy as8 i gy Lalal)
1a5 oY) saaliall 8yaal) 5AY) el lasiuly A saalial) 6 aed S ALl dslal)
glad sidy ¢ lhd aady 1) Ll 5agihe saaLlie JSU Gisltie (yiad o Jpeaall W 2y s
OSay Caa lild) s 3 i Y bl 13 olb leUaill auen (g Lo Alalee canid f alsly

(t-1) s» cDlabeall e 5 (r-1) 5o cleladll e o Hliel el bl Julaill 8 )iy
Al Baagll Baaliia (e JiS) Jipd aa RCBD aladin) 8-2-3
RCBD With More Than One Observation Per Experimental Unit

i (sSs lliyy e lete s Gy siny JS 0o Clie 35 35 Culadl (o LIS b

cooladll sda Jie e Aale 588 L Lady Ayt saay JSI saalie (ge S
Linear Model RCBD aweail  ocalyll 3 gl
b saalie ol Aad o cpy ol O ol z3eailly cladll sl Jie Ciuay Sad) (g

danmsall Aubadll Al Lol Sy yatl
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& Lol Al il (e Agsuas painally Lald Al a8 e 3o Ay Sl oda s (S
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bl udlad 3-3
S Gl ey eclibull A Wjils sy dag p80) ey i dlea @) igailts o Jpanll
Gk 3ae aagiy bl Gulad oo dagpill o3 aals cleldaty ALl g dagpal) 238 g5 (e
Gl uilas e Calsll
Ayl laay

Hy: 0%
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selaay) ardliay 3 (Levene Test )sa cLidy) aal ¢
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il=1 j=1
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N 1=1
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Cld degally  Aaall @l e (wavelet theory ) syseall dsgd) Gk %

Al Al b syl ¢ Adadally Aplaill claall Sl by delsll cledasi)
Alall J8 e laally agulal) Clplass asle ol aa Y cpaiall PR paailly ol
Gllexl (Transformation ) JiesiS eass“fz ipady 3 e sle a5 « [Yves Meyer]
2 P e Gl sleall Jailat s lilall Jaria g ¢ liasall L5y (Signal processing) s,Lay)
(Fourier ou® disd e tsj.m (Time) o)) e Sad ( Frequency )
Aagall ey ¢ o3l Jale Maga ki 2511 Gyl e laslaall Jlay 531 Transformation)
(oscillates) <l JSi e (( X-axis) @Y saall Jiuls el (Waving) leasal 3yl
el dasall usat IS5 ¢ (DIQ WAVE) 568 Anse it ) (SIN) caml) Ay A3li didl
aleay (Wavelet Filter) syl dasall i on ;\.;ga; e (Threshold) agall abad as

. (Kalman Filter ) I =355 (Wiener Filter) s mby Jic [ A8y mall ciladiyal )

Al o Lyadlly bl asle 8 (pdial el Cisasae # (e Spiall dasall Ak

Ly ¢ Bynall dngall Byaiue o) dalalie Dt 5l Buaa aeld e (B leaes Ciaalug
( Electrical ailyeSh duxigl Jlae b dae peasdl Y Jha da o Lia sasae cilaladial
[Jean Morlet and s (1« 4esiall ( Geophysicist ) (=,¥) <Ly asle « Engineering )
(Y sl) Jdss « French,(1982) ; Kumer and Foufoula-Georgiou , (1997)]
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« [ Alex Grossmann and French, (1984) ] Js (« 4.3l seismic signal analysis )
[Yves Meyer , s aSVI dalall b Lesa 4 Qs aobal) claay Jie clibyl) Jaia
= 4w3id)l (Climate Dynamics) #Lall «ilS s 4l y0 ¢« Coifman , Ronald |, R, (1989)]
[Meyers et. Al. , (1993) ; Weng and Lau , (1994) ; Torrence and Compo , Js
[Nason et., al., (2000) J8 (w deasal asss (Image Analysis) sall Jilssi ¢ (1998)]
Aasall Dlalae Cwadiudy « (Two Dimension ) cpasdl &3 3ysall dasddl alaasuly |
[Mark Crovella J& ( 4s2iall (Spatial Traffic Analysis) dulSall 5)Lay) Jdilas 8 3yl
ALYl asle & A claladiul 3ypeall dasall ) LS ¢ and Eric Kolaczyk , (2001)]
[Ramazan Gencay, J# (x» 4wl ( Economics and Finance ) 4dlal aylsell 3)la, Vs

. Faruls Selguk , Brandon Whitcher ,(2002) ]

Ji e datial) 5,LEY) dlead A ) Jiladll Ja Jie elaall asle b lealazind oo Sluad

[Hall ddlaay) 486l ala yas < [ Donoho , D.,l., and Johnstone , |.,M., (1994) ]
and Patil , (1995) ; Donoho , D.,l. , et., al, (1996) ; Pener and Dechevsky,
(1997) ; Vannucci and Vidakovic, (1997) ; Herrick , Nason and Silverman ,
Gluall sl ¢ [Ogden and Parzen,(1996a,b)] ey ddasy Jiluw « (2002) |
[Antoniadis , Gregoire and Nason 4l dla a6 ¢ [Fan,(1996)] dblasy!
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[ Yi Zhang and gyl dla <jnse ~aiigis ( Thresholding ) asell «hd ¢ (1999)]
[Gudrun Carl and Ingolf Khn , ¥l #3 Jdss < Jamce Callan, (2002)]
Craadind (pa 8 duabeall e z3lall Jilad 8 G dese Caald) U8 (e Caadiinly « (2006)]

. (2009) sl gLl (3¢ Galdl J8 (e pandiiill b

8 puall A gall pedipe 4-3
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e ddyre Aaas dafd Al Spraall Angell ity ddlide Gluldsae die OYaaall 3 GEBAY)
Al ae 45)l8 U gyl (58 iuall Jom aliine JS Yyjis | 2pmamnidiiiiy WlS i pne
Sl lelhy QS 06 ) n Bpa Aase A Lele Bl Sy, 308 Aage s ) (SiN)

sl o amy (—00,00) Byl e Lgally wpe JalS3 of g A sdeall Lglus (—00, 00) 55l

.aalgll

sl e libll 385 =S (Threshold) aill adad & )5l (s aa Bjpial) dasall Creriiad
AL Byl A gall adaiall Jygatll CdlLalra aladiind A e @lldg 4l Gy of Sy g

Al adad ¢ 1gi] aal ae Lol DA (e W dapdl add) e il ey clilyd) el
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Discrete Wavelet Transformation &ysall 4agall adaiiall Jygait) 5-3

S Agha e f Aha Ay Glaliad) Jid e s gy Sysaal) dagell Qs
Jily sAlly aiunally adaiall 4 g3y (Wavelet Transformation) specall dasall Jasads Sy
Jasaill Blabea ofs Al Aludud) cilaalie Jilas 4(Fourier Transformation) s Jasad
sty S8 aey claaliadl JS Glegles padli CDllee (0 B)lie A Bypial) dagall adaiial
Jiae (b pmgainy ST cBlalae ) zling (3 Lash dasad ae Al 235l o)l Jlae (S
Ll (DWT) 8ysall dasall alaiiall Jysaill clalen e Jseandly o3l Jale Diaga Jadd 353l
Lok L

X=1Ix x1 .. xpql

Jias fo o Sam 20 Ga gl L hse i 11 s gl e 5y llal Bllslie Lo Chaalie
O N Aal) ansy sl .J.A;E/S‘é;ﬁb Jalaall 8 deadiiall Gligiaall e 4y masia Ciage 22
cohia o gl e 13 Jilaill 0 K1 log,(n) wskd o J8 ) Lk Da

(N X n)lgana dakific 3yia dase Clalae Wghiae B W Ll i il

:ol (Orthonormal) 4enls 3aalxia
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Alal) claalia) a8 sale) (Sey oanhall elaill Aagis (DWT) clalae 4aie Ji W o
A el DA (e

X=wiw....(3)
P ey (X © W) gl mosa (€l Sl X e W e Jsimnll (e il Jimy 12ag
ol Bl (3) Arpall (e lgde Wlas 1) (DWT) lalee A33a0

WI

[r—
e—

e Jans daaiill cBlelae Jih $pham dage Oilaa (1 = n/20) e gai W o
O e 7; = 271 Gl die N sal & Alalall GBEAY) il il (CD) | laial
o @i Vo o s B ATy prnb (b e Ll gy Wl s Ty s j = 1,2,

S (Smoothing) weatll cdlalasy ani Lo i (Scaling) (el cdlelas (= n/200)

(A4, = 20) Ll sie ¥ aed) Glus A e LS54l (Approximation) il
(DWT) as Filter gediss §piuall 4 gall adaiiall Jigail) 6-3

) laalial il e dpmlall saeleiall 3yall dasall dafiall Jysatll CDlalae aladind (Ka
g (11999 ) leMorris 5 Peravali oialll J8 e deddally Gaghill ) gl
Jsb cilsd Lfia of Ciladine Jiall Gl spsall L e sacinal) dagal il sléieYL,

Spall dagall el Al | andall Mladl) duald e Dliad spmaall Aagall (ailiad daaa
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il G Uaaf dichy ; #£0 5hy #0 of sy {1 =01, 0, 1= 1} 4 S
[>L 51 <0lac hy =0 o g ey cbag) hae (56 of cany a5 (Filter Width)
sl Dleles £gane S 13) (High-Pass) e s L by syl dagall miie oy
ade dians spraall dagall adafiall Jysatll mdipe 2alsll (g5l leBlalen Cilagyn §oanas Hiall
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Claladl JS e gises 3 agedpall gl | siva) die syl dagd) mise i hy ol Cus
e LS (1585 Byl Al il Jygatl) Bl o

Wi, = 2/2W k=01,...n—1...... (6)

j2)(k+1)-1 ’
de gypaall dagall ahaiall Jysaill mipe oly K s2aliad) Juls vie W jeaiad) Jici Wy
ve Gl ) Al ae [ZJH,ZJ]JJL s e (Band-pass) s Hse a5l
e () Bpall dnsall plafiall Jysaill mdine d35a0 Sy LS Ll 5y Sy J (sial
3 (Vg i) casl) gy ol e [0.17200] e Guim g Jlo e 3 Ry Fnse
P e lede Jpanll K Al [0,17270%8] oo dais ae (LOW-pasS) by e
LAy Al

g1= D"y, for 1=01,..,L—1....(7)
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G bl gl san gl By (V2 (g5l Dlalan goane 05S OF g Gl g

01 5Ny Gk DA Ges Lmg) Slaa) 2 Ny o | wadaalatio L) clajadl sasleia (85
thalsle il can gy Ml 235 b G el (S lsdal) imd) Cilaalie e
(DWT) 8piuall dagall adiiiial) Jysail pedipe cdialaa aylis 7-3

Aslaes 2 skall o lial) Aallad 2 31 gysall agall dye cDlalae i ik 3 a3
L e AS aat Al Bprall dasall EBlalae dg0a 8 sl 3aaliall e e Jgaal)
Agalie V) dgasd) @3k aduind ¥ Al (sl ¢ Liagezall sf)cshills (Target Signal) caagl
HLIY) e sl Jie Aglaal piaall dagell clalaal diiall ahad ariind AN, Lagin el
iawgll ((Soft) decldl ((Hard) idaall dgell adad Db lgie saae glsl clling |, Ligal
igall adad Aiph leaals § Agell adad gsuse pail (Bl i alaaiu) oSays (Mid)
) dapall DA (e Lale Jeast W cDlilaall 28 ol (Universal Threshold) alLad

0 ; if W < 6

W(t) —
some nonzero value : otherwise

n
ipal pdaial) Jpsatll CDalas (o Aiiall COLabaall Jiay aniie K8 (58 dpjiall e al

1ol sl o(ulall Asadl wdad U ey (5309) 5yl dngal

Ala) spsal) dagall plaiiall Jysatl) miipe clalas 230 gy ol B bhaae anhall (e 05805
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(Wave ew L 385 cOlabeal o3a aael (gl lual gl | LY 5piall dasall adaiial)

DAY Al PA e lgle Jians Sl ALeLil) dfinl) adad (s5ime § Jid Laiy Shrink)

1Y) Lapall PR e i (Sayy lageall (siue Jiai éy4p) ol Caa

MAD
0.6745

Glhadl 2l Jiey MAD of s 8 il adal) aysill dasusy Jiass (0,645 ) aslill dagil
o) sl W cDlalaall dasu ]

MAD:median{|W1,0| Wil ‘ng_l
'2

} .. (12)
(8) drpuall b dpiaall s o) o Yoy byiall A gall el Jysadll CDlalaay sl K
il Calse lly W Waad) syl dagall phaiall Jipadll pmipe <Olelas o Joaa
Faniiael) Al oy AlaLill dgiall adad ool e dtic alad (ggie die Alall dgal) ol
il 13 e Leal) calal) b
osSae il DA e (Y U0 J8 claalie e Jsmnlly colaaliall dudas sale) (Say )yl
DAY Al P e el W' Asadl) gpsiall el plaiiall Jysadl) <Dlalas

y=wTw’ ... (13)
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&bl Juadll
(k) il
s 1-4
S el o Hle s ALY il Jols & dagially dalieY) Ll Gl
cililly (treatment ) zoall g5 e o lulilpie s3aledially, Ll il <) il

.(Block) 4, yasl)

Ll i @Sl el 2l 8 Sl ) (1-4) Jsaa

it »30_40| 40-50| 50-60 >60
| 180 309 186 304

e 70 520 151 430

Ja S 90 490 186 409

Jaga| 238 85 119 120

Sl 177 69 180 116

e +sig)s 140 506 84 71
s + 118 79 73 93
gt cplad 209 230 105 88

2015 agulsll Auhal (e Cialidl slae] 1 jaadl)

£5) laleall il sae il & LS cleladl) Jab LlaY) clbl s palas jlas) &

(2-4) Jsaal L LS gibill culSs it galipidanss (Saall) el il z 3l
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ALLLY) bl Jalas (2-4) Jsaa

F-dod F-4ad . . . . ) )

Adlaiay) daudl) Adlaiay) 4adl) | Adladal) dadl)
sy SLY .
MSE OESEAY) LAY | CUAY) JLEAY | ol LY
O OURYY | Gy DAY
<SLalaal) cleUadl) ¢y (andl) cile Uadl)
< lalaal) <l Uadl)
15092 1.54 2.42 0.210 0.095 0.009

22015 gkl auhyall e Cald) dac) 1 jaad

Al cdlled) b oy Lgiwe B3 assd 4 axi (2-4) Jeas 3 cbEaY) PA e

lagly ol Guilad pae A d5mg o aladl) L) Jy LS cleladll 0 (3558 208 Ll

Ul laafale by oplal) Gulad lgae a3 Lawlial) cOleatl) aal aladiny bl

(3-4) Jsaall o Joans A0l 2l i i slll alasin) Agadll

Dpnad) Ul Qs (3-4) Jsaa

F-dagd F-dad
Lllcay) Ledl | Ldlaiay) Ledl | Adlaay) dagl
JLasy Jkady
MSE CBUAY) JLEAY | cUAY) JLEAY | (udlad JLudy
O DAY | e DAY
COlalaall ile Uall) (readl) cle Uaitl)
D lalaal il Uadl)
0.0714 1.33 1.02 0.284 0.402 0.102

22015 gkl auhyall e Cald) ac) 1 jaadl
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LS bl cBlaleal b Gulisine B ang 4 asi (3-4) saa b LAY DA e

Gl lad ane ASEe a4l e pulaal) las) Jay LS cleladll oy (3558 aa g

Ayyhall alaaiuly culall (uilad a2 dlCie dallay bl Al (o o oK PRV G A

da ji8allds, al) 2-4

(hh) Glalligiall xla ae Zaxiioally (fh) 8pdladl Sla Ssall dagall pedye daiad il dajidal

(fd) 5abal (db2)salinsall mij assiuly (hf)ablhm  dasli(hs) el

el DA (e (df) d5ly (dM) ngesslle (dS) deelille (dh) Adeall diiall adad pe doriiiusally

(4-4) Jsax DA e Auadle 3Ll clilall il 25l cal€y Dl dal,

fadyal) il (4-4) saa

Fh Hh Hs hm Hf Fd Dh ds Dm Df
-12.7279 152.75 | 52.24 | 104.481 | 0.7534 61.471| 105.705| 130.116 | 60.232 0.1165
7.7782 152.75 | 52.24| 104.481| 0.7534| 130.377 102.65 27.061| 54.122 0.0788
-1.4142 152.75 | 52.24 | 104.481 | 0.7534 100.67 | 158.886 83.297 | 128.059 0.773
-10.4652 152.75 | 52.24| 104.481| 0.7534| 129.137 | 199.235 | 123.647 | 180.547 1.2712
4.3134 152.75 | 52.24| 104.481| 0.7534| 209.084 | 223.698 | 148.109 | 211.587 15732
2.6163 152.75 | 52.24| 104.481| 0.7534| 181.993| 252.417 | 176.828 | 248.374 1.9277
1.5556 152.75 | 52.24 | 104.481| 0.7534| 129.384 | 265.249 189.66 | 263.713 2.0861
-6.4347 152.75 | 52.24| 104.481| 0.7534| 147.165| 282.338| 206.749 | 284.799 2.2971
-7.0711 286 | 185.49 286 | 2.5419| 235.042| 303.684 | 228.095| 311.632 2.5606
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-14.92 286 185.49 286 2.5419 382.686 323.889 248.301 | 336.925 2.81
2.1213 488.5 | 186.971 288.961 2.6661 504.771 306.803 197.093 | 286.912 2.0677
28.6378 83.5 184.01 283.039 2.4176 373.007 299.709 165.021 | 257.077 1.5911
1.1314 67.5 168.01 251.039 2.2028 103.921 0.996 90.079 | 123.412 1.3802
-30.9006 504.5 | 202.971 320.961 2.8809 182.25 337.655 141.179 | 246.676 1.0982
30.1935 286 185.49 286 2.5419 329.439 208.56 113.611 | 194.514 1.0819
-10.6773 286 185.49 286 2.5419 199.159 204.263 107.122 | 189.357 0.9944
3.1113 135.5 34.99 69.981 0.5218 165.785 194.789 94.991 | 177.765 0.8356
2.4749 135.5 34.99 69.981 0.5218 190.812 186.702 84.372 | 167.898 0.696
-2.4749 135.5 34.99 69.981 0.5218 161.271 162.012 101.406 169.73 1.0782
4.7376 135.5 34.99 69.981 0.5218 157.572 141.771 111.031 | 168.428 1.3205
-4.3134 135.5 34.99 69.981 0.5218 147.523 125.978 113.246 163.99 1.423
6.7882 135.5 34.99 69.981 0.5218 136.998 108.994 117.447 | 160.392 1.563
0.7778 135.5 34.99 69.981 0.5218 92.256 104.697 134.941 | 195.068 1.5928
-2.2627 135.5 34.99 69.981 0.5218 75.88 97.001 148.874 | 219.488 1.6521
-14.0714 315.75 | 114.731 226.606 1.6443 169.81 318.072 177.615 | 270.395 1.741
-8.9095 315.75 | 114.731 226.606 1.6443 336.628 477.846 202.388 | 314.204 1.8219
1.4849 315.75 | 114.731 226.606 1.6443 432.598 261.049 126.59 195.67 1.1821
20.4354 315.75 | 114.731 226.606 1.6443 323.241 145.154 77.74 | 120.635 0.7354
0.2828 92 92 181.144 1.2348 136.072 130.161 55.838 89.101 0.4818
3.182 92 92 181.144 1.2348 74.455 88.131 26.715 45.911 0.1765
-1.5556 92 92 181.144 1.2348 81.162 92.849 20.255 37.65 0.0643
0.3536 92 92 181.144 1.2348 85.701 85.04 7.723 20.03 -0.0996
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(5-4) Usas 3 cladipall e J<U ool Jidad Jpan ay ool (uilas jlas) 5

DA e Gialee 8 Gleladl) Jals ulall (uilad axe UG of LDl (5-4) Jsaall DA (e

F i Lo s coleUadll YWy O lelaall (g Aygima (3558 206 adly dh, ds,df)cila e 205

Sladpa) o JSE cplall dilss Jgan ay o) Guilss lis) (5-4) Jsaal

.. .. POV PO
F-4a2 F-da3 ) ) ) ) ) )
L lay) Llay) | AglaiaY) dagdl | Aglaia) dedl | Ll
okaay okaay
MSE JLasy Jkasy ouilad JLEAY | edlad JLERY | ulaad)
O BERY] | o DY) e CGAY) o C@UAYY “Salaall 2le Uadlf % yal)
< lalaal) Sile Uadl) o= ’ o ’ - - e
E-lalaall Sile Uadl)
148 1.13 0.08 0.384 0.969 0.499 0.019 Fh
9915 1.00 3.68 0.459 0.028 0.724 0.000 Hh
58.9 1.00 619.66 0.459 0.000 1.000 0.000 Hs
236 1.00 326.48 0.459 0.000 1.000 0.000 Hm
0.0213 1.00 308.76 0.459 0.000 0.999 0.000 Hf
7714 2.21 5.27 0.076 0.007 0.005 0.007 Fd
10059 0.86 1.55 0.553 0.231 0.400 0.372 Dh
3886 0.13 1.67 0.995 0.205 0.265 0.066 Ds
8009 0.24 1.94 0.970 51 0.154 0.629 0.020 Dm
0.640 0.02 1.83 1.000 0.173 0.214 0.194 Df




sl df mipell sldie) & Gl MSE dad Ji o df mijall Joon Luiy CDURY) LidY

(6-4) Jsaaldl 8 LS e sll) Jysaill alasiinly Asaally 2lal) cliball e 434l

sl alasinly Algaally Aplal) bl ae df zipelids lie (6-4)dsas

F-dad F-dad dasdl) dail)
Jhaay ULy Allaiay) alaiay) Adlaiay) daddl)
MSE | couay) | cadtay) | Lady Jhasy ouilad LAY 43y al)
O O O GIGAY) | G DY) | (L] cile Uadl)
CBlaleal) | cile Uadl) D lalaal) ile Uadl)
<l
15092 1.54 2.42 0.210 0.095 0.009 .
aulay)
<l
0.0714| 1.33 1.02 0.284 0.402 0.102 .
Algaall
<l
0.640 0.02 1.83 1.000 0.173 0.194 daldiyal)

df a\d&ﬁuy

22015 daglall duhyall (e Gaaldl slac) §jaiadll

oSl iyl 8 Caalee 3 il Guilad ane 3G G JasdU olel (6-4)Jsanl DA e

Calaal) HEUl gsine (38 aaeY WS dplesll Jisaill podad g0 Juadldf zijell pooded

AdaY) bl (e 2l MSE pe &jlae J1 4 Juadl MSEUail) iy Jausgia oy cile Uail




Slel Jsall 888l claiyall o IS Ul Jas Jpan ay ol Guilas ladfiale] s

(7-4) Jsaal P lgadli 5

adpal) il (8 it (7-4) Jgaa

CRD
CRBD
ONE WAY
(TWO WAY ANOVA)
ANVA
L)) Laal) L ) )
; ; . 4adl) Aadl) ol
Adlaiay) Aullaial) Audlaial) . ;
Laay) | Ly | uld
JLasy B Jkaay
MSE MSE Jkaay Jkaay
DLy DLy Dliay)
D lalaad) Gile Uadl) i yal)
< lalaal) COlalaal) | &ile Uadl) e
131 | 0.305 148 0.384 0.969 0.499 0.019 Fh
13237 | 0.634 9915 0.459 0.028 0.724 0.000 Hh
4613 1 58.9 0.459 0.000 1.000 0.000 Hs
9819 1 236 0.459 0.000 1.000 0.000 Hm
0.840 1 0.0213 | 0.459 0.000 0.999 0.000 Hf
11833 0.236 7714 0.076 0.007 0.005 0.007 Fd
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10752 | 0.592 | 10059 | 0.553 0.231 0.400 0.372 Dh
4408 | 0.957 3886 | 0.995 0.205 0.265 0.066 Ds
8948 | 0.979 8009 0.970 0.154 0.629 0.020 Dm
706 1 0.640 | 1.000 0.173 0.214 0.194 Df

22015 agulall duhal e Cialidl ac) 1 jacadl)

N P e cale 8 cplall alss e_u;:d&:mu\ja;yu (7-4) Jdsaall Pla e

O dsine (338 g 4y Cilallaall sl Ciladiya) aues & Caliey (dh, ds,df) sy

S Al 30 LSl Cuasy e:a.nhaﬂ\ e Cpe sl L_sﬁ F ?‘é 52S% L 24y caleUadll Yy bl

(B-4)dsals mnge 5 LS DM oty (o e

u\;&)&ﬂ Azm..uS\ e LS (8—4) djh

Apeadl) 5 liS) sl
0.924353 DH
0.935406 DS
0.951109 DF

2015 dulsll duhal e Gialdl ac) 1 jacadl)

Alle Al 30 WS (o axi oDl (8-4) Jsaadl DA (g
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owaldl) Juail)
ilua gilly gtial)
il 1-5
DAl atall Ayl clia g
e dallee 5 (Adiall odab e 8pieal) dasall seiiye ) da i) Aiphall aladiul dpiSal .1
ALl Al le Uil apana & bl uilad ade g il
Aallie b Ay pnall Dl (may o i Ganl) 138 8 da i) Giladipall (e 2
Lol Aglpdiall e Uaill aranai & il (uilad aae s coghill A1
UL Uik cladipall Jomdl IS 8 Aiinll g wa (AD2) 8ysall Ansal i .3
EORECIN|
Bliall pe HlaY) ULl ae deoiioeddl diplall e LG B MSE e Jpaall
Olalrall G (95 81 dygina o
Coohll Aie Ja axy Jal€l)  Jlsdal) apeail) (o WS ALY Alsdal) culeUaill apansi .5
Ol uilad aae
lahoalall & cladyall Joadl oIS 26 dal ol aa (AD2) 3yl dnsal) iye .6

Aadiiall bl
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Gluagill 2-5
Lok L Gl gy Al Ll cila sl 2l DA e
Ao Aalles (Al adad pe sl Bpilie Bpreal) dasall mipe dajiall Ayl alasil 1
ALK ) gial) le Uil avanal & Gl (uilad aae g kil
Ao dallee 8 il adid (e g A) Bae ¢ sl pe A Byua dage Ciladipe aladii) 2
ALK ) gial) ile Uil avanal & Galil) (uilad aae g kil
el e )il Gmns ga ) B0 Syt dage Ciladine aladind Jon A Al eba |3
amr sl AU el araat o cplal) uilas pae s Caghll G Aallaa b Al
(A apalial
Jabati 8 Ainl) kb e sl Byilae Byl Ao gall Ciladipe alasiinl Jsa (gl Gl yaelyal 4
e AalieY) anlaill ae lgilaay il (uilad aae dlSAe e AW apeliaill any

) e Sl Glia PR
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Al jalaal)
dimsall drala " Lo L3yl oty pasti (1980 ), 25eme 23, gyl 1
sty manst Jlae (3 ool asill LA and Gl (1987 ) , " Lasi 3, (5.2

45y jalaal)
1. Abraham Maslow , (2002) , Histogram Smoothing Via the Wavelet
Transform, University of Washington, NewYork.
2. Cochran , W. G. and Cox D. R. (1957) , " Experimental Designs ", Second
Edition, John Wiley and Sons , Inc. , NewYork , USA.
3. Donald B. Percival , Muyin Wang and James E. Overland , (2004) , An
Introduction to Wavelet Analysis with Application to Vegetation Time Series ,
University of Washington, NewYork , USA , p.7 , p.31.
4. Donoho D. L. and Johnstone I. M. , (1994) , Ideal Spatial Adaptation by
Wavelet Shrinkage , Biometrika , 81 , 425-55 .

5. Daubechies I. , (1992) , Ten Lectures on Wavelet ,Philadelphia :SIAM

pp.17-52 , pp.53-106
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6. David L. Donoho and lain M. Johnstone , (1994) ,Minimax Estimation via
Wavelet Shrinkage , University of Stanford .

7. David M. Blei and John D. Lafferty , (2006) , Dynamic Topic Model,
University of Stanford.

8. Leven , Howard ,(1960), " Robust Tests for Equality of Variances" ,

Stanford university press , pp. 287-292.
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Ol Jalats il Guilat LA il agy (1) o) 3ale

Worksheet size: 100000 cells
Retrieving project from file: C:\Users\m\Desktop\MTBWIN\datal23.MPJ

Macro is running ... please wait

Homogeneity of Variance

Response data
Factors treatment
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

33.225 71.374 540.95
100.629 216.172  1638.39
87.055 187.012 1417.39
31.191 67.005 507.84
24.786 53.245 403.55
95.904 206.020 1561.45

9.313 20.006 151.63
33.454 71.866 544 .68

R I
O~NOUhWNE

Bartlett"s Test (nhormal distribution)

Test Statistic: 18.595
P-vValue - 0.010

Levene®s Test (any continuous distribution)

Test Statistic: 2.830
P-Value - 0.027

Macro is running ... please wait

Homogeneity of Variance

Response data
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations

Lower Sigma Upper N Factor Levels
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34.842 58.453 150.011
118.951 199.562 512.144
27.668 46.417 119.122
90.500 151.830 389.647

0 00 0
ArWN P

Bartlett"s Test (nhormal distribution)

Test Statistic: 16.785
P-vValue - 0.001

Levene®s Test (any continuous distribution)

Test Statistic: 4.686
P-vValue - 0.009

Macro is running ... please wait

Homogeneity of Variance

Response log
Factors treatment
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

.060284 0.129503 0.98152
-189721 0.407559  3.08894
-157491 0.338322 2.56419
.087379 0.187707 1.42266
-091322 0.196178  1.48686
.179714 0.386060 2.92600
.042877 0.092109 0.69811
.097661 0.209796  1.59007

[eNeooNoNoNoNoNe]
I I i
Oo~NOUR~AWNE

Bartlett"s Test (nhormal distribution)

Test Statistic: 8.944
P-Value - 0.257

Levene®s Test (any continuous distribution)

Test Statistic: 1.775
P-vValue - 0.139
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Macro is running ... please wait

Homogeneity of Variance

Response log
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

0.109985 0.184520 0.473541
0.229082 0.384326 0.986309
0.095875 0.160848 0.412789
0.189932 0.318646 0.817752

0 00 0
~ArWNPE

Bartlett"s Test (normal distribution)

Test Statistic: 6.565
P-vValue - 0.087

Levene®s Test (any continuous distribution)

Test Statistic: 2.271
P-Value - 0.102

Worksheet size: 100000 cells
Retrieving project from file: C:\USERS\M\DESKTOP\MTBWIN\DATA123.MPJ

Macro is running ... please wait
Homogeneity of Variance

Response Th
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels
4.3685 7.3290 18.8086
12.5005 20.9719 53.8208

2.3088 3.8733 9.9403
6.0020 10.0695  25.8417

00 00 0 00
~rWNPE

Bartlett"s Test (nhormal distribution)
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Test Statistic: 17.910
P-vValue - 0.000

Levene®s Test (any continuous distribution)

Test Statistic: 3.905
P-vValue - 0.019

Macro is running ... please wait

Homogeneity of Variance

Response Th
Factors treatment
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

3.63725 7.8135 59.220
4.82671 10.3687 78.586
1.03429 2.2219 16.840
8.06274 17.3204 131.273
1.65829 3.5623 26.999
8.21390 17.6451 133.734
6.99442 15.0254 113.879
2.25189 4.8375 36.664

AhADDdDMDdMDDN
oO~NOOUTAWNE

Bartlett"s Test (nhormal distribution)

Test Statistic: 16.128
P-Value : 0.024

Levene®s Test (any continuous distribution)

Test Statistic: 0.934
P-vValue - 0.499

Macro is running ... please wait

Homogeneity of Variance

Response hh
Factors treatment
ConfLvl 95.0000
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Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

42.6321 91.582 694 .11
42.6321 91.582 694 .11
76.7893  164.959 1250.24
46.7048 100.331 760.42
18.2144 39.128 296 .56
88.7241 190.597 1444 .56
38.9290 83.627 633.82
38.9290 83.627 633.82

ARAADMBADIMIADN
O~NOADWNPE

Bartlett"s Test (normal distribution)

Test Statistic: 7.705
P-vValue - 0.359

Levene®s Test (any continuous distribution)

Test Statistic: 0.633
P-vValue - 0.724

Macro is running ... please wait

Homogeneity of Variance

Response hh
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations

Lower Sigma Upper N Factor Levels
0.0000 0.000 0.000 8 1
94.9156 159.238 408.658 8 2

0.0000 0.000 0.000 8 3
71.2886 119.599 306.932 8 4

Bartlett"s Test (nhormal distribution)

Test Statistic: 125.466
P-vValue : 0.000

Levene®s Test (any continuous distribution)
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Test Statistic: 9.920
P-vValue - 0.000

Macro is running ... please wait

Homogeneity of Variance

Response hs
Factors treatment
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

31.7927 68.2971 517.632
31.7927 68.2971 517.632
32.0913 68.9385 522.493
31.4951 67.6576 512.785
27.5406 59.1627 448.401
35.1399 75.4874 572.128
31.3065 67.2525 509.715
31.3065 67.2525 509.715

AhADDDMBAIAD
O~NOOUTAhWNE

Bartlett"s Test (normal distribution)

Test Statistic: 0.159
P-vValue - 1.000

Levene®s Test (any continuous distribution)

Test Statistic: 0.037
P-vValue - 1.000

Macro is running ... please wait

Homogeneity of Variance

Response hs
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

0.00000 0.0000 0.0000
5.58940 9.3772 24.0651
0.00000 0.0000 0.0000
7.24216 12.1500 31.1810

00 00 0 0o
ArWNPE
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Bartlett"s Test (nhormal distribution)

Test Statistic: 49.718
P-vValue - 0.000

Levene®s Test (any continuous distribution)

Test Statistic: 14.872
P-vValue - 0.000

Macro is running ... please wait

Homogeneity of Variance

Response hm
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

0.0000 0.0000 0.0000
11.1788 18.7545  48.1302
0.0000 0.0000 0.0000
14.4843 24.3000 62.3620

0 00 0
ArWNPE

Bartlett"s Test (nhormal distribution)

Test Statistic: 70.178
P-vValue - 0.000

Levene®s Test (any continuous distribution)

Test Statistic: 14.872
P-vValue - 0.000

Macro is running ... please wait

Homogeneity of Variance

Response hm
Factors treatment
ConfLvl 95.0000
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Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

472777 101.562  769.749
47.2777 101.562  769.749
47.7967 102.677  778.199
46.7631 100.456 761.371
37.6676 80.917 613.283
51.8416 111.366  844.057
44 5756 95.757  725.756
44 5756 95.757  725.756

ARAADMBADIMIADN
O~NONDWNE

Bartlett"s Test (normal distribution)

Test Statistic: 0.298
P-vValue - 1.000

Levene®s Test (any continuous distribution)

Test Statistic: 0.137
P-vValue - 0.994

Macro is running ... please wait

Homogeneity of Variance

Response hf
Factors treatment
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

-429020 0.92162  6.98506
-429020 0.92162  6.98506
.453876 0.97502  7.38976
-404682 0.86934 6.58881
.346724  0.74483  5.64517
.495479 1.06439 8.06711
.420286 0.90286 6.84286
.420286 0.90286 6.84286

[eNoloNoNoNooNe]
ARADMDMDSAD

O~NO U~ WNPE

Bartlett"s Test (nhormal distribution)

Test Statistic: 0.371
P-vValue - 1.000
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Levene®s Test (any continuous distribution)

Test Statistic: 0.073
P-vValue - 0.999

Macro is running ... please wait

Homogeneity of Variance

Response hf
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

0.000000 0.000000 0.000000
0.115049 0.193016 0.495343
0.000000 0.000000 0.000000
0.130470 0.218887 0.561737

0 00 0
ArWNPE

Bartlett"s Test (normal distribution)

Test Statistic: -67.570
P-vValue : 1.000

Levene®s Test (any continuous distribution)

Test Statistic: 14.424
P-vValue - 0.000

Macro is running ... please wait
Homogeneity of Variance

Response fd
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

27.1345 45_.523 116.827

78.2568 131.290 336.934

23.0371 38.649 99.186
82.9934 139.236  357.327

00 00 0 0o
ArWNPF
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Bartlett"s Test (nhormal distribution)

Test Statistic: 15.114
P-vValue - 0.002

Levene®s Test (any continuous distribution)

Test Statistic: 4.888
P-vValue - 0.007

Macro is running ... please wait

Homogeneity of Variance

Response fd
Factors treatment
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations

Lower Sigma Upper N Factor Levels
33.4100 71.771 543.96 4 1
55.4147 119.042 902.23 4 2
92.5143 198.739 1506.27 4 3
56.1016  120.517 913.41 4 4
20.4884 44_013 333.58 4 5
23.7242 50.964 386.27 4 6
54.0447 116.099 879.93 4 7
26.7850 57.540 436.10 4 8

Bartlett"s Test (nhormal distribution)

Test Statistic: 9.896
P-vValue : 0.195

Levene®s Test (any continuous distribution)

Test Statistic: 3.946
P-vValue - 0.005

Macro is running ... please wait

Homogeneity of Variance
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Response dh
Factors treatment
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

46.4528 99.790 756 .32
76.4990 164.335 1245.51
34.3111 73.707 558.63
34.3038 73.691 558.52
42 .5405 91.385 692 .62
55.3753 118.957 901.59
38.7215 83.181 630.44
43.5927 93.646 709.75

ArRAADMBAIADAD
O~NO DA WNE

Bartlett"s Test (nhormal distribution)

Test Statistic: 3.051
P-vValue - 0.880

Levene®s Test (any continuous distribution)

Test Statistic: 1.091
P-vValue - 0.400

Macro is running ... please wait

Homogeneity of Variance

Response dh
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations

Lower Sigma Upper N Factor Levels
41.7812 70.096 179.889 8 1
66.6449 111.809 286.939 8 2
22.4424 37.651 96.626 8 3
84.2848 141.403 362.887 8 4

Bartlett™s Test (normal distribution)

Test Statistic: 10.763
P-vValue - 0.013
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Levene®s Test (any continuous distribution)

Test Statistic: 1.084
P-Value - 0.372

Macro is running ... please wait

Homogeneity of Variance

Response ds
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

35.2852 59.1972 151.920
34.9109 58.5693 150.308
12.4822 20.9411 53.742
44 .2187  74.1849 190.383

00 00 0
ArwWNPE

Bartlett"s Test (normal distribution)

Test Statistic: 8.647
P-vValue - 0.034

Levene®s Test (any continuous distribution)

Test Statistic: 2.675
P-vValue - 0.066

Homogeneity of Variance

Response ds
Factors treatment
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

40.8154 87.680 664.534
47.6774 102.421  776.258
23.2414 49.927  378.404
16.7946 36.078 273.441
18.0799 38.839 294.366

AR DDH
aprwWN PR
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29.8156 64.050 485.441 4 6
32.8612 70.592 535.027 4 7
39.0476 83.882 635.751 4 8

Bartlett"s Test (nhormal distribution)

Test Statistic: 4.930
P-vValue - 0.669

Levene®s Test (any continuous distribution)

Test Statistic: 1.364
P-vValue - 0.265

Macro is running ... please wait

Homogeneity of Variance

Response dm
Factors treatment
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

51.9385 111.574 845.63
61.7355 132.620 1005.14
31.3055 67.250 509.70
26.3166 56.533 428.47
24 .5866 52.817 400.31
444863 95.565 724 .30
44 5672 95.739 725.62
52.5356 112.857 855.35

AR DD
O~NOOUThWNE

Bartlett"s Test (nhormal distribution)

Test Statistic: 3.929
P-vValue - 0.788

Levene®s Test (any continuous distribution)

Test Statistic: 0.755
P-vValue - 0.629

Macro is running ... please wait
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Homogeneity of Variance

Response dm
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

53.5708 89.875 230.648
42.2688 70.914 181.988
11.8803 19.931 51.151
66.4695 111.515 286.184

00 00 0 00
ArWNPE

Bartlett"s Test (nhormal distribution)

Test Statistic: 14.377
P-vValue - 0.002

Levene®s Test (any continuous distribution)

Test Statistic: 3.863
P-vValue - 0.020

Macro is running ... please wait

Homogeneity of Variance

Response daf
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

0.515802 0.865350 2.22078
0.419313 0.703473  1.80535
0.215735 0.361934 0.92884
0.445452 0.747326  1.91789

00 00 0 0o
ArWN PP

Bartlett"s Test (nhormal distribution)

Test Statistic: 4.620
P-Value - 0.202
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Levene®s Test (any continuous distribution)

Test Statistic: 1.680
P-Value - 0.194

Macro is running ... please wait

Homogeneity of Variance

Response daf
Factors treatment
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

-495512 1.06446  8.06765
-563625 1.21078 9.17663
.258868 0.55610 4.21474
.166742 0.35819 2.71480
.230640 0.49546  3.75516
.352367 0.75695 5.73704
-402519 0.86469 6.55359
-476151 1.02287  7.75243

[eNeoNeoloNoNoNoNe]
ARADDADMIMDD
O~NOUR~AWNPE

Bartlett"s Test (nhormal distribution)

Test Statistic: 5.714
P-vValue - 0.573

Levene®s Test (any continuous distribution)

Test Statistic: 1.503
P-vValue - 0.214

Macro is running ... please wait

Homogeneity of Variance

Response daf
Factors age
ConfLvl 95.0000

Bonferroni confidence intervals for standard deviations
Lower Sigma Upper N Factor Levels

0.515802 0.865350 2.22078 8 1
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0.419313 0.703473 1.80535 8 2
0.215735 0.361934 0.92884 8 3
0.445452 0.747326 1.91789 8 4

Bartlett"s Test (nhormal distribution)

Test Statistic: 4.620
P-Value - 0.202

Levene®s Test (any continuous distribution)

Test Statistic: 1.680
P-Value - 0.194

Worksheet size: 100000 cells
Retrieving project from file: C:\USERS\M\DESKTOP\MTBWIN\DATA123.MPJ

Two-way Analysis of Variance

Analysis of Variance for df

Source DF SS MS F P
age 3 3.509 1.170 1.83 0.173
treatmen 7 0.094 0.013 0.02 1.000
Error 21 13.438 0.640

Total 31 17.041

Two-way Analysis of Variance

Analysis of Variance for data

Source DF SS MS F P
age 3 109474 36491 2.42 0.095
treatmen 7 162220 23174 1.54 0.210
Error 21 316922 15092

Total 31 588616

Two-way Analysis of Variance

Analysis of Variance for fh

Source DF SS MS F P
age 3 36 12 0.08 0.969
treatmen 7 1166 167 1.13 0.384
Error 21 3104 148

Total 31 4306
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Two-way Analysis of Variance

Analysis of Variance for hh

Source DF SS MS
age 3 109474 36491
treatmen 7 69406 9915
Error 21 208219 9915
Total 31 387099

Two-way Analysis of Variance

Analysis of Variance for hs

Source DF SS MS
age 3 109473.6 36491.2
treatmen 7 412.2 58.9
Error 21 1236.7 58.9
Total 31 111122.5

Two-way Analysis of Variance

Analysis of Variance for hm

Source DF SS MS
age 3 230711 76904
treatmen 7 1649 236
Error 21 4947 236
Total 31 237306

Two-way Analysis of Variance

Analysis of Variance for hf

Source DF SS MS
age 3 19.7223 6.5741
treatmen 7 0.1490 0.0213
Error 21 0.4471 0.0213
Total 31 20.3185

Two-way Analysis of Variance

Analysis of Variance for fd

Source DF SS MS
age 3 122007 40669
treatmen 7 119332 17047

3.68
1.00

619.66
1.00

326.48
1.00

308.76
1.00

5.27
2.21
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0.028
0.459

0.000
0.459

0.000
0.459

0.000
0.459

0.007
0.076



Error 21 161997
Total 31 403336

Two-way Analysis of Variance

Analysis of Variance for dh

Source DF SS
age 3 46824
treatmen 7 60559
Error 21 211230
Total 31 318613

Two-way Analysis of Variance

Analysis of Variance for ds

Source DF SS
age 3 22839
treatmen 7 4032
Error 21 95968
Total 31 122839

Two-way Analysis of Variance

Analysis of Variance for dm

Source DF SS
age 3 46550
treatmen 7 13382
Error 21 168191
Total 31 228123

Two-way Analysis of Variance

Analysis of Variance for df

Source DF SS
age 3 3.509
treatmen 7 0.094
Error 21 13.438
Total 31 17.041

Two-way Analysis of Variance

Analysis of Variance for log
Source DF SS

7714

MS
15608
8651
10059

MS
7613
576
4570

MS
15517
1912
8009

MS
1.170
0.013
0.640

MS

1.83
0.02
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0.231
0.553

0.205
0.995

0.154
0.970

0.173
1.000



age 3 0.2193 0.0731 1.02 0.402

treatmen 7 0.6657 0.0951 1.33 0.284
Error 21 1.4985 0.0714
Total 31 2.3835

Saving File as: C:\USERS\M\DESKTOP\MTBWIN\DATA123.MPJ
* NOTE * Existing File replaced.
Saving File as: C:\USERS\M\DESKTOP\MTBWIN\DATA123.MPJ
* NOTE * Existing File replaced.
Saving File as: C:\USERS\M\DESKTOP\MTBWIN\DATA123.MPJ
* NOTE * Existing File replaced.

Worksheet size: 100000 cells
Retrieving project from file: C:\USERS\M\DESKTOP\MTBWIN\DATA123.MPJ

Macro is running ... please wait

gqtaaf)aﬂ G}ALLH C}uajﬁ (2)@%)(jpdn

y=[180;70;90;238;177;140;118;209;309;520;490;85;69;506;79;230;186;151;186;119;180;84;7
3;105;304;430;409;120;116;71;93;88]
% Haar filter Wavelet only
n=32;
t=1:32;
fh=Filter([-1,1]/sqrt(2),10,y);
fh=fh*"
% haar filter with Thresholding
J=log(n)/10g(2);
[c,1]=wavedec(y,J-2,"db1%);
c(t);
i=n/2+1:n;
Wil=c(i);
% Estimate of Delta (level of Threshold) for haar wavelet filter
MAD=median(abs(W1));
sigmaMAD=MAD/0.6745; % 0.6745=? %
Delta=sigmaMAD*((2*1og(n))”"0.5);
%%
% Hard Thresholding for haar wavelet filter
i=1l:n;
w(i)=c;
for 1=1:n

it abs(W(i))<=Delta

Wh(i)=0;
else
Wh(@)=W(i);
end

Wh(i);
end
Wh=Wh"* ;
Dhadhh=waverec(Wh*,1,*db1");
Dhadhh=Dhadhh*
%%
% Soft Thresholing for haar wavelet filter
for 1=1:n
it W()>0
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signW(i)=1;
else
it w@)==
signW(i)=0;
else
signW(i)=-1;
end
end
end
signW=;
for 1=1:n
plus(i)=abs(W(i))-Delta;
ifT plus(i)<0
plus(i)=0;
else
plus(i)=plus(i);
end
end

plus®;

for 1=1:n
WST(1)=signW(i)*plus(i);
end
WST*;
Dhadhs=waverec(WST, I, db1%);
Dhadhs=Dhadhs "
%%
% Mid Thresholing for haar wavelet filter

for 1=1:n
it abs(W(i))<2*Delta
plusplus(i)=2*plus(i);
else
plusplus(i)=abs(W(i));
end
end
plusplus”;
for 1=1:n
WMT (1)=signW(i)*plusplus(i);
end
WMT " ;
Dhadhm=waverec(WMT, 1, "db1%);
Dhadhm=Dhadhm*

%%
% Firm Thresholing for haar wavelet filter
Deltal=Delta-11; % 11=? %
Delta2=Delta+11;
for 1=1:n
iT abs(W(i))<=Deltal
WF(1)=0;
else
iT Deltal<abs(W(i))<=Delta2
WF(i)=signW(i)*Delta2*(abs(W(i))-Deltal)/(Delta2-Deltal);
else

78



WF(D)=W(1);
end
end
end
WF*";
Dhadhf=waverec(Wf,1,*db1%);
Dhadhf=Dhadhf*

%%
% Daubechies Wavelet filter only
fd=Filter([1+sqrt(3),3+sqrt(3),3-sqrt(3),1-sqrt(3)]74,2,y)
% Daubechies filter with Thresholding
[d, I]=wavedec(y,J-2,"db2%);
d;
i=n/2+1:n+7;
wll=d(i);
% Estimate of Delta (level of Threshold) for Daubechies Wavelet filter
MADl1=median(abs(wll));
sigmaMAD1=MAD1/0.6745;
Deltad=sigmaMAD1*((2*1og(n))”"0.5);
% Hard Thresholding for Daubecheies wavelet filter
i=1:n+7;
w(i)=d;
for 1=1:n+7
it abs(w(i))<=Deltad
wh(i)=0;
else
wh()=w(i);
end
wh(i);
end
wh®;
Dhaddh=waverec(wh,l,"db2");
Dhaddh=Dhaddh*
%%
% Soft Thresholing for Daubechies wavelet filter
for 1=1:n+7
it w(i)>0
signw(i)=1;
else it w(i)==0
signw(i)=0;
else
signw(i)=-1;
end
end
end
signw”;
for 1=1:n+7
plusli(i)=abs(w(i))-Deltad;
it plusli(i)<0
plus1l(i)=0;
else
plusl(i)=plusl(i);
end
end
plusl®;
for 1=1:n+7
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wst(i)=signw(i)*plusl(i);
end
wst”®;
Dhadds=waverec(wst,l,"db2");
Dhadds=Dhadds "
%%
% Mid Thresholing for Daubechies wavelet filter
for i=1:n+7
it abs(w(i))<2*Deltad
plusplus1(i)=2*plusl(i);
else
plusplusl(i)=abs(w(i));
end
end
plusplusl®;
for i=1:n+7
wmt(1)=signw(i)*plusplusl(i);
end
wmt*® ;
Dhaddm=waverec(wmt, I, "db2%);
Dhaddm=Dhaddm*
%%
% Firm Thresholing for Daubechies wavelet filter
Deltal=Delta-12;
Delta2=Delta+12;
for i=1:n+7
iT abs(w(i))<=Deltal
wF(1)=0;
else
it Deltal<abs(w(i))<=Delta2
wF(i)=signw(i)*Delta2*(abs(w(i))-Deltal)/(Delta2-Deltal);
else
wF(I)=w(i);
end
end
end
wf";
Dhaddf=waverec(wf,l,"db2");
Dhaddf=Dhaddf*"

%%
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Sladpall sy (3)ad) Bale

Dhaddf | Dhaddm | Dhadds | Dhaddh | fd | Dhadhf | Dhadhm | Dhadhs | Dhadhh| fh |y
1.0e+003* | 60.2318 30.1159 | 105.7046 | 61.4711 | 1.0e+003* | 104.4806 52.2403 | 152.7500 | -12.7279 | 180
0.1165 54.1220 27.0610 | 102.6497 | 130.3766 | 0.7534 104.4806 52.2403 | 152.7500 | 7.7782 | 70
0.0788 128.0589 83.2973 | 158.8860 | 100.6699 | 0.7534 104.4806 52.2403 | 152.7500 | -1.4142 | 90
0.7730 180.5473 | 123.6467 | 199.2353 | 129.1375| 0.7534 104.4806 52.2403 | 152.7500 | -10.4652 | 238
1.2712 2115873 | 148.1089 | 223.6976 | 209.0841 | 0.7534 104.4806 52.2403 | 152.7500 | 4.3134 | 177
1.5732 248.3744 | 176.8281 | 252.4168 | 181.9934 | 0.7534 104.4806 52.2403 | 152.7500 | 2.6163 | 140
1.9277 263.7131 | 189.6603 | 265.2490 | 129.3835| 0.7534 104.4806 52.2403 | 152.7500 | 1.5556 | 118
2.0861 284.7989 | 206.7493 | 282.3380 | 147.1651 | 0.7534 104.4806 52.2403 | 152.7500 | -6.4347 | 209
2.2971 311.6317 | 228.0953 | 303.6840 | 235.0417 | 0.7534 286.0000 | 185.4903 | 286.0000 | -7.0711 | 309
2.5606 336.9246 | 248.3007 | 323.8894 | 382.6862 | 2.5419 286.0000 | 185.4903 | 286.0000 | -14.9200 | 520
2.8100 286.9116 | 197.0934 | 306.8030 | 504.7711 | 2.5419 288.9612 | 186.9709 | 488.5000 | 2.1213 | 490
2.0677 257.0768 | 165.0211 | 299.7089 | 373.0074 | 2.6661 283.0388 | 184.0097 | 83.5000 | 28.6378 | 85
1.5911 123.4117 90.0795 0.9963 | 103.9206 | 2.4176 251.0388 | 168.0097 | 67.5000 | 1.1314 | 69
1.3802 246.6760 | 141.1789 | 337.6549 | 182.2500 | 2.2028 3209612 | 202.9709 | 504.5000 | -30.9006 | 506
1.0982 1945137 | 113.6107 | 208.5599 | 329.4392 | 2.8809 286.0000 | 185.4903 | 286.0000 | 30.1935 | 79
1.0819 189.3568 | 107.1215 | 204.2633 | 199.1593 | 2.5419 286.0000 | 185.4903 | 286.0000 | -10.6773 | 230
0.9944 177.7652 94.9910 | 194.7887 | 165.7854 | 2.5419 69.9806 34.9903 | 135.5000 | 3.1113 | 186
0.8356 167.8977 84.3721 | 186.7015 | 190.8122 | 0.5218 69.9806 34.9903 | 135.5000 | 2.4749 | 151
0.6960 169.7301 | 101.4065 | 162.0118 | 161.2710 | 0.5218 69.9806 34.9903 | 135.5000 | -2.4749 | 186
1.0782 168.4275 | 111.0312 | 141.7707 | 157.5718 | 0.5218 69.9806 34.9903 | 135.5000 | 4.7376 | 119
1.3205 163.9899 | 113.2463 | 1259782 | 1475228 | 0.5218 69.9806 34.9903 | 135.5000 | -4.3134 | 180
1.4230 160.3923 | 117.4467 | 108.9938 | 136.9982 | 0.5218 69.9806 34.9903 | 135.5000 | 6.7882 | 84
1.5630 195.0678 | 134.9415 | 104.6969 | 92.2561 0.5218 69.9806 34.9903 | 135.5000 | 0.7778 | 73
1.5928 219.4880 | 148.8740 | 97.0005 | 75.8805 0.5218 69.9806 34.9903 | 135.5000 | -2.2627 | 105
1.6521 270.3946 | 177.6152 | 318.0722 | 169.8096 | 0.5218 226.6056 | 114.7306 | 315.7500 | -14.0714 | 304
1.7410 314.2042 | 202.3884 | 477.8458 | 336.6275 | 1.6443 226.6056 | 114.7306 | 315.7500 | -8.9095 | 430
1.8219 195.6699 | 126.5901 | 261.0490 | 432.5977 | 1.6443 226.6056 | 114.7306 | 315.7500 | 1.4849 | 409
1.1821 120.6354 77.7399 | 1451539 | 323.2412 | 1.6443 226.6056 | 114.7306 | 315.7500 | 20.4354 | 120
0.7354 89.1009 55.8377 | 130.1605 | 136.0717 | 1.6443 181.1444 92.0000 92.0000 | 0.2828 | 116
0.4818 45.9107 26.7148 88.1306 | 74.4548 1.2348 181.1444 92.0000 92.0000 | 3.1820 | 71
0.1765 37.6502 20.2549 02.8485 | 81.1615 1.2348 181.1444 92.0000 92.0000 | -1.5556 | 93
0.0643 20.0304 7.7225 85.0404 | 85.7010 1.2348 181.1444 92.0000 92.0000 | 0.3536 | 88
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