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Thesis title: Filling Improving of the Face Powder with Auger Filler Machine to
Reduce the Variability of the Filling Weight
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Abstract

The objective of this research is (1) to study the causes that effect the filling weight
variation of the face powder with the Auger filling machine; (2) to study the ways to improve the
filling of the face powder with Auger filling machine; and (3) the evaluation of controlling the
filling weight variation of the face powder with the Auger filling machine after improvement.

The study was done by brainstorming to analyze relevant factors with the cause and
effect diagram, the failure mode and effect analysis, the Pareto Chart for selecting factors affect to
filling weight variation of the face powder. Then the experiment was designed one by one to find
ways to improve filling.

The result showed that ( 1) the factors affect the filling weight variation of face
powder were filling screw casing clearance, the size of filling screw pitch and the filling speed;
( 2) the filling improvement was filling screw should have 1.2 millimeter of screw casing
clearance, 27 millimeter of the filling screw pitch, and the suitable speed of filling was 50 pieces
per minute; and (3) the evaluation of control process capability index increased from 1.32 to 1.71,
changed from adequate to excellent process level and decreased weight deviation from 0.82 gram

to 0.55 gram.

Keywords: Face powder, Auger filling machine, Filling improvement
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{ a J I a <3 1
AN 4.10 N'ﬁﬂ"li’?llﬂﬁ']%ﬁfﬂillﬂﬂLL%\‘]ﬂ’JﬁJLﬂu‘l]ﬂ@]ﬂl@ﬂ‘fl}ﬂyaﬂﬂ"ﬁﬁﬁﬂ‘ﬂiiﬂﬂ'm“]

nQUYoYaANITNAADA Swoudmeds  Aunds  audeawuu  Andedidey
UATTIU (P-value)
AEInsY 50 Fusend 400 52.39 0.4259 0.076*
ANUIEIVTTY 52 Fuder 400 52.09 0.4372 0.064*
ANNIEIVTTY 54 Fuder 400 52.66 0.4562 0.333*
AMUEIVTTY 56 FuRNT 400 52.93 0.4834 0.446*
ANUIEIVTTY 58 Fuder 400 52.07 0.6980 0.374*

) [ v ! v
Waﬂ'li‘l/]@’(?f’ﬁ]‘ﬂﬂ’J'lﬂJLL“]JfI"]Ji’JH"U'E]\“I"U@HaWQ 5 “]éﬂllﬂﬁ'luﬁ'lﬁ'lﬂﬁ 4.11 "NUN "U’E]iallﬁ

[ @

anuulssruvesaazindeussguana i uRszA B ATy 0.05 11199910 A1 P-value

M0 0 F91T08n 1 0.05

A a 4 <
ANTWNN 4.11 Wﬁﬂ’li'ﬂﬂi’mﬁﬂ?’lﬂllﬂiﬂi'ﬁue\lfl\i"ﬁl@nvﬁﬂ')’lllli')lliiF[!

nguioyanIINAaa Swou Audeawu  Andudida
A0814 WATFIU (P-value)
ANWIGIVITY 50 Fudend 400 0.4259 0.000*
ANWIGIVITY 52 Fudend 400 0.4372
ANUIGIVTTY 54 Fudend 400 0.4562
ATMIEILTTY 56 Tude T 400 0.4834
ANNIEIVTTY 58 Fudend 400 0.6980
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9 =

a 4 ana
HANIAATIZHIOYANNEDA 183D One-way ANOVA Tunsal Yoyalimsuanuag

U

Unduazanuulsdsiulimisu Tawaauasiah 4.12

{ a J 1 aa a
AN 4.12 Naﬂ'lﬁ']tﬂi'lxﬁfﬂi‘ﬂﬂﬁ'ﬂ’llﬂ'ﬂmlmﬂﬂN“VINﬁ'f]ﬂﬂl@\ﬁ%fJ%WﬁLﬂat’J']‘Uﬁﬁﬂ

nguipYaN1ITNAADA fwou Aunde  Audeauy M AndediAy
A10819 WNIFI F-value  (P-value)

AMUEIUTTY S0 FuReT 400 523902  0.4259 217.23 0.000*
AUEIUTTY 52 FuRed 400 520939  0.4372

ANUEIUTTY 54 FuReT 400 526572 0.4562

AUEIVTTY 56 FuRNT 400 529309  0.4834

AUEIUTTY 58 FuReT 400 520692  0.6980

*Wled Ay nadan 0.05

INA15199 4.12 A1 P-Value N 14210015 NA@2UAD 0.000 T 08N I152 AL

v o o

@ 1 < Y 1 @ %’
gy 0.05 (00) gaIN mmwﬂumsmsguﬂmwammmwuuﬂsmmum NUTTY

=).

v v o aA

@ a 1 H 1 2 A ay [ 'S
FeAUUydIAY 0.05 Ll,azWmimmuﬁmmummgmwum AITNLIIN 50 FUADUN llﬂ’l@]’l'q

ho)

1 L ?JI v {
uEae AnsanIuauANNALI S inussy laange
a 4 Y < Y1 [
AN IATIzETtenE lunsussy awsoaglladan anusalums
=~ ' o ¥ @ 9 3 A A s 1
vssyinagonNuRulsiiinussguih TasanuiENuuzaulumsussyae 50 Fuae

wii Wuanuiiiangalumsussgresnszuiumsnan
8. WHANTIAANNMINITOVRINIZTUIUMINANHAIMIUTV134

v { [ a s A o
ﬂ?ﬂ%}ﬂyjﬁﬂﬂllﬁﬂ\i]’lﬂUﬂWﬂﬂulﬂ M50 9.1 NTTITﬂ"Ii'JLﬂiTgﬂWd‘I’E)’Jﬂ

ﬂ’)11|’(3f1ll1iﬂ"llf]\1ﬂi$ﬂ’3uﬂﬁhlﬁNﬁlLﬁ'ﬂ\WﬂiJﬂ1Wﬁ 4.6



70

Process Capability Report for filling weight after Improvement

LSL Target USL
Process Data | | E Overall

LsL 50 ! : | ——— Within
Target 52.5 3 - i -
usL 55 ! LA : Overall Capability
Sample Mean  52.5555 | .y _\\ i Pp 151
Sample N 450 ! A ! PPL 154
StDev(Overall) 0.552406 i J" l‘ i PPU 148
StDev(Within) 0.500484 || S : Ppk 148

i (] L ! Cpm 1.50

! / || Potential (Within) Capability

: A i Cp 167

i i CPL 170

3 Z E CPU 163

| i 5 Cpk 163

504 511 51.8 525 532 539 546

Performance
Observed Expected Overall Expected Within
PPM < LSL 0.00 1.86 0.16
PPM > USL 0.00 482 0.52
PPM Total 0.00 6.68 0.68

{ a 4 [ @
AN 4.6 Wflﬂ”li’JLﬂ'ﬁ%ﬁﬂ’ﬂﬂJﬁﬁJﬁﬂﬂJ@ﬁﬂiZTJ’J‘Llﬂﬁ‘USiﬂl!ﬁﬂﬂ‘ﬁﬁﬂﬂ”ﬁﬂi‘ﬂ‘ﬂ?ﬁ

NN 4.6 HAN13HATIZWANUATNITAVOINTLUIUNITTLUZHU (Potential
within capability) WU AIANNAINITOAIUANININVYBINTEUIUAT (Potential capacity, Cp)
WU 167 uaaadt nszuaunsianuamsalunisussyeglussduiaiaa (Radna waoy
wfisnTay, 2544 uvaziin 1AW 150/ U aUTIAULYOINTEVIUNT (Process

performance, Cpk) 11101 1.63 3 Indnuun uﬁm'jwﬁmsﬂ%’ug’qmzmumiaﬁﬂummcﬁﬁﬁ o8
UYTNUAINANNOA AIUANNAINITOTZHZE1I (Overall Capability) HAAHANNAINITOAIU
ANYAINYDINTLVIUNIT (Process potential, Pp) (N1A D 1.51 HATAIABHANNETINITOAIU
AUTTOUSVOINTEVIUNST (Process performance, Ppk) 1110 U 1.48 FudieonFeuieusuan
Cpk ANV fiadinnTasdunanna1anuiunls52 82817 (StDev overall) 0.552406 T1A1
11N AUNL T2 02 §U (StDev Within) 0.500484 18 01T B a1 1L A A1 NIAIVAY

S o @ = Y
nszuums luszezonndiamnsolsulgednla
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MINN 4.13 wamIfFeuneuaNuaTaNTEUIUMIUITIINO UL HAINITUT UG

ANVENIIONTLTVIUMNS neuMIliulys naamssulga

ﬂ’J'llIf‘ﬂll15ﬂﬁ1u&ﬂ8ﬂ1well@ﬂﬂ§$ﬂ3uﬂ1i
(Process potential)
328U (Cp) 1.32 1.67

3282817 (Pp) 1.02 1.51

mmmmiaﬁ’mﬁmmmwmmﬂszmumi
(Process performance)
Y
522U (Cpk) 1.14 1.63

5202017 (Ppk) 0.89 1.48
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(= K o ' = a a 2 a A
ﬂ(’]full']ﬂﬂj']ﬂ@‘l:lﬂ'ﬁﬂiﬂﬂq\j LN ﬂigll'Juﬂ']iUiiﬂuﬂ§$aﬂﬁﬂ1wu’]ﬂmuﬂ1ﬂlﬂuw5aﬁ§ﬂ

Y A 49! v A Y3 v Aa a
ulﬂ'l'l ﬂ'J']ll’ff'lll15@6116\1ﬂigll'guﬂ'15UiiﬂqlW‘JJﬂluFﬂ']ﬂigﬂ‘UWW@Ghﬁﬂu5$ﬂﬂﬂ@laﬁ
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‘lﬂﬂfﬂﬁf”fﬂ‘HTﬂ']i1J3‘1J‘IJ§\1fﬂﬁ‘U3iﬂl!fﬂ\iWWﬁuWﬂ’JﬂLﬂi@\‘lUii%qll‘lJ‘]J!ﬂﬁfJ?!,W’f)aﬂ

Y % [ a o a Y o dy
ﬂ?WNWﬂL!ﬂﬁﬂlﬂQMWﬁuﬂUiﬁﬂq mmmﬁgﬂwaminmmzanﬂﬁw"lﬂ JU

1. agidwanmsidy

aw o Y Y 9 A = A o
fﬂi’)i]EJfﬂi‘]Ji“]_l’]J?\?fﬂﬂJiﬁi]LL‘]J\W]TVi'LH@’I'J‘(’Jlﬂﬁﬂiﬂiiﬂuﬂﬂlﬂﬁﬂ%waﬁﬂﬂ’JHJN‘Ll
%’ Y] a o Y v 24
ulsvoauiiinussy agUwansiteldail
= d'd 1 v ‘g £ d' Y
1.1 Nafnﬁﬁﬂ‘lsﬂﬁ]ﬁ]!ﬁ@ﬂuﬂﬁﬂi’]ﬂ]"I?JN‘L!!!"IJ511!1ﬂuﬂﬂﬁﬁi}ﬂlﬂﬁ!ﬂiﬂﬁﬂﬁﬁﬁ!!ﬂﬂ
2 ] o a s A ° a o
HYUINa8 Tﬂﬂi%ilﬂuWﬁﬁWLWﬂLlaZWﬁ ’Jmiwwmﬂﬂmmmwamwu LAagNINIINITAUATIICN
o 4 [ 9 1 A . o
NANTTNUOUIHBINIINANHULVOUNNT B (Failure mode and effect analysis: FMEA) U131
3 1 o o A @ A 1 ' = @ dy
Wﬁﬂ@]ﬂiWW‘W1ﬁ1I@WU31 ﬁﬂﬁﬂﬁ1ﬂi‘gh1iﬂﬂmi@ﬂ%ﬂﬁﬂ@ 5888W1Q§$W310Lﬂa8’31155ﬁ2ﬂ1]Lﬁ'ﬂ
= a = 3 Aq Y Y = 1 @
INAYI i$ﬂ$W§5]"U®\1mﬁt’J'§‘Ui‘ifgllfd3ﬂ31ml53ﬂ1%1uﬂ15‘ﬂ551} M 3 ﬂ%i}ﬂwammmwuuﬂimm
Y v
WMminussguInige
= ¥ d' \J ) U :’ L% d'
1.2 Wi‘lﬂ]‘iﬁﬂ‘l&ﬂﬂiﬁlﬂﬂﬂ\‘lﬂﬂﬂi$ﬂﬂﬂﬂﬂ?1ﬂﬂﬂ!!ﬂiu1ﬁuﬂﬂiﬁ‘§ INDTUUINI
[} [y 9 9 4 [}
Tumsdsulze wannlumsvssyudlsdemsosussquuunagauaungifadenoe

v d’ r 4 =) ¥4 c&’ =) ! o
1.2.1 aden 1 ITYSHNITHININAYIVIIINVIGdINAHI WUIT INNITUN

[

) Ayy o a a ¢ v v o &
alli’)‘JJ“ﬁVI]lﬂll1@%1&14ﬂ1§’JLﬂ§1$WWﬁLLﬁ’Jﬁ§ﬂNﬁllﬂ AU
a 4 3 a Y 03, =
1) wamsuasznanuiluinavedveyaivaeaya (Normality test) A9
9 1 = [ dy = A a A a1 1w
NINTTIYUVDIVDYATSYSHIUNAYIVITTINULADNAYIN 1.2, 2.2 UAANAT WA P-Value m1nuY

' A < a
0.88, 0.052 uaraad Jeyahn laimsuvnusaiunuuilng

=

a 2 v & Y
2) Wﬁﬂ?i?!ﬂ575‘1???1?71]!!1/57]5?‘1‘!51/8\7"1]@%[?77’7\7@’8\7?@ Tagms lsvoya

U

I a [ 4 Y { J ' §
Vlﬁlﬂul!ﬂﬂﬂ'lil!%ﬂllﬁ]ﬂﬂﬂ@l uaz’mmmmu,%nuﬁ 95% WUN mmwmﬁmmumm;‘gmmm

] v
a A =) IS

' = o X = A 1
TEYTUIUNAYINUVLIFDLNAYIN 1.2 Waaluas agn 0.390 NﬂTﬂ?TNLL‘]Ji‘]Ji’JH’OQV] 0.152 iag

U

]
S 1

1 =S o g =S d' a a = ld' =W
JTYTNIUNAYINVLADINAYIN 2.2 UAAINAT BYN 0.556 3Jﬂ1ﬂ’JHJLL‘]J§‘]J§’Ju®§J‘VI 0.199 uazum
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Ay v A 2 9 1 ' Z
P-Value Wqﬂ%1ﬂﬂ1ﬁﬂﬂﬁﬂﬂﬂ@ 0.001 ¥IUBYNIT 0.05 !Lﬁﬂ\i’31ﬂ31ullﬂﬁﬂijum@\iﬂ\iﬁ@q

[ Y]

NITUIUMIUANUUANANNY NIZAUTBTIATY 0.05

a <Y aa A ~ 9 I
3) Wﬁﬂ”lj?lﬂj’l&’ﬁ?’@%{ﬁ?’”@ﬁﬂﬁTﬁff?ﬁ 2 sample T-test Gl,'LlﬂiiLlGU'ﬂllalﬂu

U

msuanuadlnduazanuulsdsiv lumduo 10 02) FamanuEelun 95% Wi AN
1 = % g = d' = =) =S 1 1 (%] =S 1 d‘ 1 (%]

YOITLILUUNAGINULADINAIN 2.2 HaBwATIANNINDY 52.649 UAUDSUVULIIIFIUNINY
] Y 1 [ 1 ] d' 1 = % dy = -d'

0.446 1aZAINNNAULTINIAY 0.199 TuaIuAURAVDITLIZHIUNAINVIADINALIN 1.2

Nadwas NAUNINY 52.417 TANTGAVUIIATFIUNNY 0.390 HaZAINNVRULI TN 0.152

o

A1 P-Value 71 140 Inmanaaeuae 0.000 Fafooninszauiodisny 0.05 () Jeaunsaazlla

A [ Y [ 1

1 U H 9 3’, U q/ H o )
N ﬂTﬁUlﬂi]'lﬂ‘ﬂ\?ﬁi’)\?ﬂ5$‘]J’J‘L!ﬂ'liﬁﬂ?TNLL@ﬂﬁWQﬂuﬂigﬂﬂuﬂﬁT 2 0.05 a9 ISYSHI

g

1 = [ dy =) = 1 o %’ o Y A ] ~
58‘Vi’JNLﬂaEJTUSSﬁ)‘ﬂ‘ULﬁfJLﬂaEJQMWaﬂﬂﬂﬂllWullﬂﬁl@ﬁuTﬁuﬂUﬁﬁﬁgllﬂﬁiﬂﬂﬂizﬂgﬂﬁ‘ﬂ 1.2

Hagwas aziaanuiuuls1Tesn152eer1an 2.2 Uaauag (109910328 H1NNAADNS

Y
Y

o = Y A Y 2K o 1 1 1 = o dy = A
a1lﬁﬂ\1W\1LLﬂ\‘1LW®1%1uﬂ1i“]_Iiii] PNUUWUIAITZYSHNTETHINDNAYIUTIINULADINAYIN 1.2

a Aa =2 a =S 1
uaalung MWﬁﬂH15868Wﬁﬂ]6\1lﬂﬁﬂ'§‘ﬂiiﬂﬁﬁﬂﬂ

1.2.2 e 2 szezinveandsaussy wun Mnmshdoyain Idin

[

o A a 4 Y Y dy
ﬂ’llu‘Llﬂ'lﬁ'JLﬂi']gWwallajﬁEﬂF\la‘lﬂ N

a 4 3 a Y uil 4 .
1) Wﬁﬂ753!?75’)5‘5?1’?)?71/!1/1!7jﬂ976119\761]@llﬁ1/1\77472f@ (Normality test)

v

WU MINTENPVBITOYATZEZNAT 27, 30, 33, 36, 39 HadAWAT 1A P-Value IN1AU 0.062,

0.700, 0.362, 0.055, 0.115 Mudey uaasn veyah Iatimsuanusaiiunuuilng

v
o 9

a 4 9 Aaa ad
2) Wﬁﬂ75’3!?)5')5‘5?1’?73711!!7]51/53”"’1]8\75!]@%/?77’1\7747%’@7’”\7?7’5797 Tﬂﬂ?ﬁ

E]

Y Yy Y Ay ¥ a [ A d A
One way ANOVA m&mﬂ%m@yaﬂ‘lﬂLﬂmm’umiLmﬂmJQ‘}Jﬂmmmﬂmmmwauuﬂ 95%

WU AIANUTBUUUNIATTIUUDITE B NA 27, 30, 33, 36, 39 Haaas UAUNNY 0.353423,
0.369129, 0.418884, 0.465357, 0.607607 AINE1AULAZ AT P-Value N 1491AN15NAaDUAD
0.000 188N 0.05 AN A1UHUTUTIUVDINTLUIUNITUANUUANAIINY NTLAL
WA 0.05
A o’ Y an ad o
3) HAMIAATISHYOYANWNADA AT One way ANOVA Tasinua
a d Y = a Tl w [ 1 A d A
msanNzRdeyalimsuenusnduazanumlsdsonlumiduy Jananureiuin 95%

WU FEOLNA 27, 30, 33, 36, 39 UaaUAT UAURDUNINY 52.8054, 52.3972, 52.2627, 51.7984,

51.6820 MUAIAY 1Az UANTEUVUVIATFININD 0.3534, 0.3691, 0.4189, 0.4654, 0.6076
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9 v =

o w v Y1 A 2 9 J v W
A1uaAIN U Llaﬁllﬂﬂ'l P-Value 910N15NAADUAD 0.000 FIUDENNTTAUUHIFIATY 0.05 () 9

o

Y [ a A oA 9 = 1 v A (%
ﬁ";:ﬂulﬂ’ﬂ YOUITUTUUNYITIUITOIND ﬂWVlulﬂﬂWﬂﬂig‘U’Jufﬂﬁ‘Ui’i%qﬁJﬂ’JWﬁJLLﬂﬂﬁNﬂuﬂigﬂ‘U

v
v o o

Wod 1Ay 0.05 AT WU ANTEUVUNIATFIUYDITLELNA 27 Uaduas UAGITa Laad

q

Yot A

d‘ Y d‘ 1 a 9 a A )
ﬁ"liJTiﬂﬂ’JUﬂiJﬂ'li‘Uiiﬂulﬂﬂﬂﬁﬂ esnnranilsnegluszoziadoslUsuud uIuusse

q U 9

S
Y

9 ! a A 1 A o ' v o Y @ H @ Y 1w =
‘L!@EJﬂ’ﬂSgEJ$‘WG]VIGL‘VIEUUﬂ’JWIﬂ’NlILi’JL‘VHﬂu‘VHGl‘PTﬂ’J‘]JﬂllﬂﬂiJWHLL‘]Ji‘llTViuﬂllﬂﬂﬂﬂ ANUU A

o A A Aa A o = < [
whszeziian 27 Haawas 1 lUAnsanuE lumsvssgae )

v
%4

1.2.3 thdei 3 anwsilumsussg nun nnmahdeyan ldindutiums
a J [ 1
Ansziwaudragilnaldail

a d 3 a 9 . = dy =
1) wamsunsnanuilulpfvesveya (Normality test) HAIL AD
9
[ =

nageudoyanagaiimsuanuauulnanielu Tnsgnanl P-value ( 8171 P-value >0.05 11N

q

1991UNA, A1 P-value <0.05 Yoyaiinmsuanualulnd)
1 I~ qy 1 1 [ Y
WU MINTLNIBVRITOYANNWETIVTTY 50, 52, 54, 56, 58 FuADUIN A1 P-Value 191111
o w 1 I a 3’,
0.076, 0.064, 0.333, 0.446 , 0.374 MwaRy uaasNVoyalmsuanuauiunuulnanavug
Aa o r Y an ad
2) Ham3suATIEANNL ST IuveInguiayanNaan 1ag3s One way
° Aa e a o § 4 A 1 2
ANOVA fHUAMIUATIEHUVUMTUINUINA HaziaAn ¥ 95% nud1 ANuis)

V3TN 50, 52, 54, 56 AL 58 FUADUIN UANDBAVUNIATFIUNINY 0.425890, 0.437167,

A

0.456194, 0.483356, 0.698004 UEIAL U1 P-Value N 1d219n15NAA0U A 0.000 198N 0.05

o W

1ana AU 5UTIUVDINTLUIUMTUANVUANANNY NTEAVTBAIAY 0.05

5

a ' Aaa A, o
3) NAM S UATIZHVOYANNADA 198D One way ANOVA Tagiviuans

a I a A 1 o [ 4 @ { U
'Jlﬂi'lgﬁﬂﬂ']‘illﬁ]ﬂlﬁlﬁﬂﬂﬁ Nﬂ']ﬂ’)'liJLHJTJJi'JULWIﬂGI'NﬂU uamﬂmmwm%nuﬁ 95% WUN

[
=

ANMUIEIVTTY 50, 52, 54, 56, 58 Fusoun? Taundei ity 52,3002, 52,0939, 52.6572,
52.9309, 52.0692 MUAIAY uazﬁﬁnﬁmmummgmwﬁﬁ’u 0.4259, 0.4372, 0.4562, 0.4834,
0.6980 AMEINLLIAZ A P-Value 71 I@1 M3 naaefe 0.000 Farfosnissauiiad iy 0.05
(o) eanninagyl1d veuSuauuagiusesio i lumsussyiinadennuduunls

?:) Ly { [ v o @ 1 1 H H I~ H Qy ]
WIMINUITYNILAVTBAIAY 0.05 HATWLI ANDEUVUNIATFIUNANVEIN 50 Fuaou1n §

'
! o

1 %’ o Sldd' A 3 A dy o Y Y A
AINFA TR ﬁ']jJ']iﬂﬂ’Jl]Jf’]‘ﬁJuqﬁi‘lﬂcl_lﬁﬁﬂllﬂﬂﬂQ‘ﬂ Lu@\ji]1ﬂﬂ?TNLﬁamqqmum']zlﬂW\ulﬂﬂll
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mi"l‘ﬁaﬂ"lu@ﬂ11wu1wuﬂ1uﬂ1iuiii;ummwuuﬂigwu ANUUANINLGIVITIN 50 ¥UAD

AR g 3 Aaa
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1.3 wamsiszdiumsnrvguanudunls Tagn133annuaIuIsonssuIUmMg
nouaznaINIslTulya a;ﬂwa‘lﬁ’waﬁ’qﬁ
13.1 wamsiannuamsanszuIun1sneun1sUsurss wudi Arnaw
Weauvuhmiinusspmiiu 0.82 ndu TABANAINITAVBINTZUIUNIT TZoz duTidaTl i
ANNAMITOMUANGNINYDINTZUIUNT Cp 1IN 1.32 LEAAIIN NIZVIUMTTNITUIT0Y

Tuszauhne l¥ vz AAANNaINNTIAUANTTOULVBINTZIU M3 (Cpk) MIAY 1.14 T

b4

v Y

@191 Cp ImsUSuasnszulIumsusigiiminBesdlldnediugendiainals dau

AMNEINITDTLLE1I (Overall Capability) HA1 Pp 1110V 1.02 4aZA1 Ppk 1M1 0.89 Fatile
=} 7 1 Y A 'o 1 1 @ o =t

nFeuifieunua Cpk 1dliA1AINI1 HAAII MIAILANNTZUIUMS 1UZEze1289 14 13

1.3.2 wamsiannua 1 sansguIusHaan15U5ulse wud Arnay

v A 1

4 E 1 Q} U g’l
Lﬁﬂ\‘llﬂuﬂl@ﬂu'lﬂuﬂﬂiifngﬂU 0.55 N3y TAgANNEINITOVOINTEUIUNTTEoTTUTASTAT

Y o T W 1
ANUTIWITOATUANYNINVDINTSVIUNIT Cp ININD 1.67 UTAIIN ﬂigﬂﬂuﬂ1iiﬂ1§ﬂiiﬂﬂﬂ

U

v
AA A =

Tuszdunfdauazima¥iaNueTaMIUENTTOULYOINTZUIU MT (Cpk VNN 1.63 T
Y v L= [ g’; 1 A A [ 3’_, ]
Inanuunn taaen Imsdsuainszuaumsed lunuying uazlfuasnszuiunsussyey
V3N lndana1eduin @IuANNEINITONTZUIUNTIZBZE1 (Overall Capability) 3A1 Pp
1 1% 1 1 (% é d’ =~ % 1 9 1 a0 :, 1
MINU 1.51 Haga Ppk 10U 1.48 FudonfTeuneunua Cpk uainud dadinanlag
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FuUnanMANNAULLTT282817 (0.552406) A UAWNNNNANUAULTTZEZ AU (0.500484)
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Nt AULAAI MInIuANNIzUIUMS Tuszezeaunsolivlgeldonianilos
[Y] gJ; Y [} [ = 1
aqiu a3 1an anumusovesnszuiumsussynaImslilgaann
ANNENTONTZUIUMTVITNOUNTUT D59 iiesnaasiinnuamsalududnenin
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A A é’ I A A [
ATLUIUMS (Cpk ) UAMWLAUIN 1.14 111 1.63 HIBUIZAVANVAINTDTUATZUIUMNIVITY
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MINA 0.1 FoyanINAToU GR&R ¥oIWind1uia 3 au

1 o v £ v iol U 1
HAN1SNATOUANULN UG IUMTIAVEINININIUIA 3 AL 3 F1/10 AI9E19

aay Katsara Panida Natcha
A | oy dinmi | wnoay | dhninmi | nnees | shminmsu)
1 3 53.26 5 52.77 9 53.54
2 8 52.86 8 52.86 2 52.85
3 2 52.85 1 52.33 10 53.29
4 4 52.68 3 53.26 3 53.26
5 6 53.28 10 53.29 6 53.28
6 9 53.54 4 52.68 4 52.69
7 7 53.05 2 52.85 7 53.06
8 1 52.33 6 53.28 1 52.33
9 5 52.78 7 53.04 8 52.86
10 10 53.29 9 53.53 5 52.79
11 1 52.32 5 52.77 1 52.33
12 3 53.26 2 52.84 3 53.26
13 9 53.54 1 52.32 2 52.85
14 4 52.66 3 53.25 4 52.67
15 2 52.86 8 52.85 6 53.28
16 5 52.77 4 52.68 9 53.53
17 10 53.28 6 53.29 7 53.04
18 6 53.27 7 53.05 5 52.77
19 7 53.04 10 53.29 8 52.84
20 8 52.85 9 53.54 10 53.28
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MINN U1 HANMITNATOU GR&R VOINUNIIUIA 3 ﬂu(ﬁi’f))

A Katsara Panida Natcha
M| oy dhminmiy | mneay | sy | mneay | dhminmi)
21 7 53.04 2 52.85 7 53.05
22 2 52.84 1 52.33 9 53.55
23 4 52.67 3 53.26 10 53.27
24 3 53.25 5 52.78 1 52.34
25 10 53.28 8 52.85 4 52.68
26 1 52.33 6 53.28 2 52.84
27 5 52.77 10 53.29 5 52.77
28 8 52.86 7 53.05 3 53.24
29 6 53.28 9 53.54 6 53.28
30 9 53.52 4 52.68 8 52.85
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Gage R&R Study - ANOVA Method

Gage R&R for Weight

Gage name: NAFIVAIIHULUE TUATTHIU WUALSTS
Date of study: 10 wmulau 2562

Reported by: Sumeth S

Tolerance: 5 sy

Misc:

Two-Way ANOVA Table With Interaction

Source DF 55 MS F P
Part =] 104757 116396 307104 0.000
Operator 2 0.0001 0.00005 1.2 0307
Part * Operator 18 0.0007 0.00004 0.7 0815
Repeatability 60 0.0033 0.00006

Total 89 104798

o to remove interaction term = 0.05

Two-Way ANOVA Table Without Interaction

Source DF 55 MS F P
Part =] 104757 1.163296 22609.4 0.000
Operator 2 0.0001 0.00005 0.9 0400
Repeatability 78 0.0040 0.00005
Total 89 104798

Gage R&R

Variance Components
SContribution

Source VarComp (of VarComp)
Total Gage R&R 0.000051 o004
Repesatability 0.000051 0.04
Reproducibility  0.000000 0.00
Operator 0.000000 o000
Part-To-Part 0129324 99.96
Total Variation 0.129375 100.00

Process tolerance = 5

Gage Evaluation
Study WVar 9Study WVar %6Tolerance

Source StdDev (SD) {6 = SD) {265V {(SV/Tolen
Total Gage R&R 0.007175 0.04305 1.99 0.86
Repeatability 0.007175 0.04305 1.99 0.86
Reproducibility 0.000000 0.00000 0.00 0.00
Operator 0.000000 0.00000 0.00 0.00
Part-To-Part 0.359616 215770 99.98 43.15
Total Variation 0.359687 2.15812 100.00 43.16

MNumber of Distinct Categories = 70
Gage R&R for Weight

' E4
@ o

MW 0.1 mamsInTIEHYeyananAveInIIFIimIin
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H ¥ 1 U
M3 a1 JeyariminusspuilineumsySuilse 450 doya

doa | 12114 TIUIUAIDH
i i tl 2] 3 4 s | 6| 7] 8] 9|10
1 52.58 | 52.67 | 53.17 | 52.69 | 51.53 | 53.44 | 51.36 | 51.55 | 52.16 | 52.74
2 | 5271 | 52.82 | 52.73 | 52.54 | 51.27 | 52.79 | 52.14 | 51.51 | 52.67 | 53.03
3 5292 |53.12|52.62 | 53.15 | 52.37 | 51.23 | 51.41 | 52.17 | 53.07 | 52.29
4 | 51.98|54.19 | 53.53 | 52.38 | 53.23 | 53.17 | 52.58 | 52.82 | 52.55 | 52.71
1 5 5377 | 53.66 | 52.69 | 53.81 | 52.52 | 52.72 | 53.6 | 53.4|53.43|53.22
6 |52.96|53.87 5232 | 5353345336 |53.93|53.69 | 53.81 | 53.11
7 |51.52| 523 |51.71 | 5243 | 52.49 | 51.31 | 52.37 | 51.83 | 53.79 | 51.98
8 |51.96|52.59 | 52.03 | 52.33 | 52.37 | 52.54 | 52.88 | 51.97 | 51.83 | 52.87
9 5237 52.6 5195|5273 | 5225259 | 53.19 | 52.25 | 53.19 | 52.73
10 | 53.69 | 53.87 | 52.84 | 54.37 | 53.49 | 52.84 | 54.36 | 54.19 | 54.12 | 54
11 | 54.11 | 54.67 | 53.93 | 54.38 | 53.81 | 54.5 | 53.28 | 53.65 | 53.05 | 54.49
12 | 52.37 [ 52.75 | 52.89 | 52.17 | 52.33 | 52.76 | 52.79 | 52.48 | 52.19 | 52.12
13 52.7 | 52.61 | 52.92 | 52.78 | 53.89 | 53.42 | 52.2 | 51.76 | 52.44 | 51.46
2 14 | 54.08 | 533 | 52.9| 53.4(53.36|53.75 | 52.26 | 53.78 | 52.99 | 53.22
15 | 51.94 [ 51.59 | 52.05 | 51.47 | 51.97 | 52| 51.97 | 53.62 | 53.73 | 52.35
16 |51.96|51.59 | 53.64 | 51.25 | 51.84 | 52.11 | 53.65 | 53.56 | 52.93 | 54.54
17 | 53.22 | 52.74 | 52.71 | 52.67 | 53.98 | 53.03 | 53.04 | 52.75 | 53.54 | 53.85
18 | 52.99 | 53.29 | 53.44 | 54.05 | 53.3 | 52.63 | 52.55 | 53.78 | 53.53 | 53.3
19 | 53.25|52.78 | 52.15 | 52.99 | 52.76 | 52.16 | 54.05 | 54.38 | 53.28 | 52.39
20 | 5242|5225 |52.76 | 52.35 | 52.61 | 52.45 | 523 |51.98 | 5235233
3 21 | 51.91 | 52.03 | 52.41 | 52.17 | 51.72 | 52.03 | 52.01 | 52.74 | 52.04 | 52.44
22 | 54.53 | 53.73 | 54.27 | 53.95 | 52.99 | 55.02 | 54.62 | 54.01 | 53.97 | 54.54
23 53.16 | 53.71 | 52.45 | 53.03 | 53.15 | 52.71 | 52.63 | 52.66 | 51.87 | 52.86
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~ ) 3 o Y o ) 1
ATTNN 9.1 ﬂl@yjﬁuWﬂuﬂUii@Llﬂﬁﬂ@uﬂﬁﬂﬁ‘Uﬂ?Q 450 Gumgla(@a)

doa | #Tna UIUA0E1(AD)
TR tl 2] 3 4 s | 6| 7] 8] 9|10
24 52.9 | 52.09 | 52.69 | 52.12 | 51.51 | 52.16 | 52.03 | 53.27 | 51.99 | 52.33
25 53.6 | 51.89 | 51.32 | 52.37 | 52.61 | 52.29 | 54.2 | 53.68 | 52.95 | 53.66
26 | 52.09 | 52.13 | 52.44 | 52.11 | 52.17 | 52.12 | 52.64 | 52.35 | 52.08 | 52.14
: 27 | 52.79 | 50.64 | 52.89 | 53.27 | 52.45 | 53.15 | 53.5 | 52.65 | 53.51 | 52.21
28 | 53.47 | 53.55(53.39 | 53.79 | 54.35 | 52.89 | 53.07 | 52.64 | 54.41 | 53.28
29 5095 |51.91 | 50.06 | 52.2| 51.8|50.97|52.71 | 51.42 | 51.98 | 51.74
30 | 53.16 | 54.4 |52.74 | 52.72 | 53.01 | 52.75 | 52.23 | 53.41 | 52.51 | 53.49
31 | 5224 |51.57 | 51.93 | 51.28 | 50.67 | 50.51 | 52.19 | 52.15 | 52.1 | 51.37
32 | 5335|53.76 | 52.9|52.69 | 53.12 | 53.53 | 52.39 | 53.89 | 53.33 | 52.9
33 | 53.24 | 52.05 | 52.16 | 51.41 | 52.24 | 52.08 | 51.87 | 54.39 | 53.64 | 52.24
4 34 | 5171 | 51.24 | 53.57 | 51.49 | 52.02 | 52.54 | 52.97 | 54 | 52.79 | 54.72
35 | 53.69 | 52.74 | 52.71 | 52.67 | 53.98 | 53.03 | 53.04 | 52.75 | 53.54 | 53.85
36 | 52.99 | 53.29 | 53.44 | 54.05 | 53.3 | 52.63 | 52.55 | 53.78 | 53.53 | 53.3
37 | 53.25[52.21 | 52.15 | 52.81 | 53.07 | 52.12 | 53.95 | 53.79 | 53.39 | 52.1
38 [ 52.37 | 51.99 | 52.18 | 52.51 | 52.79 | 52.52 | 52.06 | 53.17 | 52| 52.52
39 | 5234 | 53.62 | 52.94 | 53.67 | 52.75 | 53.69 | 53.58 | 53.36 | 54.65 | 53.94
40 | 5425 | 52.2(52.85|53.85|53.72 | 53.74 | 53.18 | 54.15 | 53.52 | 53.43
41 53.8 [ 53.39 | 54.04 | 53.92 | 53.34 | 53.88 | 53.07 | 52.69 | 52.55 | 53.44
42 | 5291 | 52.76 | 52.53 | 52.51 | 52.92 | 52.21 | 53.67 | 53.99 | 53.15 | 51.81
5 43 51.7 | 52.92 | 53.86 | 53.09 | 52.53 | 53.14 | 51.52 | 52.49 | 53.21 | 53.11
44 | 51.74 | 53.06 | 52.69 | 52.18 | 52.1 | 52.67 | 53.45 | 52.68 | 53.04 | 52.76
45 | 5238 | 51.16 | 53.21 | 52.96 | 53.54 | 53.3 | 52.56 | 51.67 | 52.4 | 53.56
44 | 51.74 | 53.06 | 52.69 | 52.18 | 52.1 | 52.67 | 53.45 | 52.68 | 53.04 | 52.76
45 | 5238 [ 51.16 | 53.21 | 52.96 | 53.54 | 53.3 | 52.56 | 51.67 | 52.4 | 53.56

AMABUAUNINY 52.83 AT
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A 9 4 3 o 9 @ Ay v Y 1 J = 4 4
MMIN|NN 3.1 Gll’é]iJ”afﬂﬁ%\‘lhﬂ‘ﬁl&ﬂ‘ﬂﬁ3EQLL‘IJ\T(ﬂﬁJ)‘VIllﬂ%1ﬂﬂ?iisﬁﬁgﬂgﬁ']\iﬁgﬁ'ﬂﬂlﬂﬂfJ'JfJfJﬁLﬂ’E)ﬁ

F4
AUTOINGe) 1.2 1az 2.2 Haawas Suaugaaz 550 Joya

9

Y 1 a A
VOYAUINUN (NTN) VDITTILHN 1.2 UAAIAT

51.65 52.43 52.42 52.65 52.76 52.03 52.8 52.57 52.63 52.73 | 53.37
52.67 53.01 52.63 51.69 52.81 53.17 52.57 52.12 52.06 | 52.86 | 52.68
51.85 52.37 52.26 52.92 51.67 52.51 52.55 51.84 51.88 52.54 | 52.35
52.34 52.7 52.76 52.74 51.87 52.6 52.4 52.37 51.82 | 53.33 | 52.09
51.83 52.42 52.35 52.31 53.03 52.12 52.06 52.48 52.41 52.03 51.8
52.33 52.12 53.09 52.19 52.54 52.27 52.06 52.13 52.77 | 52.66 52
52.33 51.89 52.39 52.46 52.44 52.75 52.51 52.96 52.62 | 52.32 | 52.66
52.25 52.63 52.57 52.48 52.57 52.86 52.43 52.82 52.26 | 52.52 | 51.81
52.82 52.96 53.06 52.43 52.34 52.16 52.4 52.46 52.3 52.69 | 52.59
52.27 52.74 52.17 52.19 52.58 52.63 52.72 51.63 51.63 | 52.83 | 51.91
52.05 51.76 52.9 52.52 52425 52.5 52.78 51.99 52.36 | 52.96 | 52.18
52.48 52.37 52.53 53.1 51.75 52.87 52.34 52.12 52.37 | 52.56 | 51.91
52.9 52.48 53.29 52.51 52.82 52.78 52.15 52.88 53.05 | 52.02 | 52.34
51.84 51.95 52.74 51.82 5291 52.14 52.66 52.02 52.31 | 52.61 | 52.13
52.47 52.71 52.95 52.07 52.15 52.25 52.67 52.59 5294 | 51.84 | 52.63
53.04 52.28 52.56 52.92 52.33 52.84 52.56 52.18 52.93 | 52.84 | 52.65
52.81 52.43 53.06 52.59 52.15 52.45 51.98 52.43 52.88 | 53.14 52.1
52.38 51.61 52.58 52.75 52.88 52.71 51.7 52.65 51.55 | 53.26 52.2
51.81 52.12 52.84 53.12 52.23 51.85 52.63 52.1 52.57 | 52.36 | 52.56
52.26 52.43 52.23 52.92 52.26 51.99 52.44 52.1 51.88 | 53.31 | 52.99
53.05 52.77 523 51.73 52.04 53.26 52.65 52.66 52.62 | 53.05 | 51.88
52.36 51.97 52.48 52.2 51.9 52.49 52.48 52.49 5197 | 5243 | 52.18
52.16 52.78 52.05 52.73 52.59 52.52 52.25 52.55 51.83 | 53.03 | 52.23
52.03 | 51.97 | 52.11 | 52.57 | 525 53.11 | 5248 |52.27 | 5334 | 5235 |52.14
5245 | 523 52.76 | 53.05 | 52.62 | 52.61 |52.65 |5292 |52.28 |52.64 |52.51
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9

3 1 a a \
HIMUN (NTN) VONTTITHI 1.2 UAANAT (AD)

UVoya
51.64 | 5197 | 5282 | 52.63 | 5246 | 5191 | 5246 | 5234 | 5236 | 52.97 | 52.2
5321 | 5226 | 51.96 | 52.63 | 5245 | 5202 | 5227 | 52.51 | 5244 | 53.02 | 51.74
5256 | 5157 | 51.67 | 5201 | 5245 | 5242 | 5244 | 5252 | 52.47 | 5228 | 52.28
5235 | 51.62 | 5227 | 52.56 | 5229 | 51.99 | 5234 | 5301 | 526 | 53 | 52.13
5251 | 52.81 | 5249 | 5225 | 5298 | 53.17 | 5238 | 525 | 5229 | 51.73 | 51.77
5163 | 5197 | 5216 | 5171 | 5247 | 52.65 | 5246 | 52.51 | 52.68 | 51.97 | 52.37
53.01 | 5244 | 51.62 | 5276 | 5233 | 5247 | 5214 | 5269 | 53 | 52.11 | 52.29
5255 | 5177 | 5251 | 5267 | 53.02 | 5244 | 5231 | 5262 | 51.96 | 53.38 | 52.56
5203 | 5179 | 5209 | 51.84 | 525 | 5251 | 5259 | 5277 | 52.11 | 53.26 | 52.24
5293 | 51.87 | 5242 | 5243 | 5199 | 5254 | 5262 | 5275 | 52.06 | 52.49 | 52.23
5202 | 51.83 | 5262 | 5226 | 523 | 5222 | 517 | 5267 | 51.96 | 52.36 | 51.71
5223 | 5301 | 51.83 | 5179 | 5242 | 5233 | 527 | 53.01 | 51.81 | 52.42 | 52.33
5196 | 51.79 | 52.87 | 52.63 | 52.57 | 5239 | 5231 | 52.51 | 52.56 | 51.87 | 52.56
5226 | 52.88 | 5204 | 5236 | 5224 | 5295 | 5283 | 5244 | 52,65 | 53.1 | 52.95
5252 | 5242 | 5294 | 5234 | 5312 | 5266 | 5299 | 51.88 | 52.61 | 52.07 | 52.18
5235 | 5202 | 52 | 5223 | 5174 | 5266 | 5265 | 52.64 | 51.78 | 5334 | 52.6
5279 | 5241 | 5232 | 5253 | 5199 | 51.76 | 5252 | 51.88 | 52.18 | 52.67 | 52.13
5241 | 5235 | 5236 | 5219 | 5194 | 5215 | 5271 | 519 | 5237 | 5221 | 52.21
524 | 5221 | 53.5 | 5222 | 5273 | 51.82 | 5234 | 5239 | 52.88 | 51.92 | 52.59
5224 | 5277 | 5236 | 5243 | 5197 | 524 | 5275 | 5221 | 5335 | 524 | 52.38
5292 | 5259 | 5228 | 5239 | 5245 | 51.82 | 53.02 | 5164 | 52.64 | 5239 | 51.81
5223 | 5259 | 51.84 | 5293 | 52.67 | 5192 | 5257 | 5241 | 52.66 | 52.08 | 52.42
5278 | 5207 | 52.86 | 52.38 | 52.58 | 53.15 | 5251 | 5245 | 5242 | 52.88 | 52.46
52.53 | 5268 | 5228 | 51.82 | 5224 | 5266 | 53.19 | 5232 | 52 | 51.67 | 51.46
5262 | 532 | 5231 | 5269 | 52.15 | 5244 | 5285 | 5244 | 5223 | 52.11 | 52.03
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9 3 @ [ ] A a
VIUAUTIHUN (NTN) YDITLYTHI 2.2 UARLUAT

52.03 51.84 52.36 52.39 52.91 52.13 52.41 53.44 52.15 53.18 52.57

52.84 52.52 51.77 52.82 52.53 52.88 52.91 53.9 53.01 53.2 52.92

52.44 52.15 52.69 53.07 53.1 52 53.12 52.88 52.32 52.53 52.8

52.39 52.27 52.8 53.11 52.49 52.1 53.11 53.05 52.57 53.71 51.65

52.23 52.75 51.82 52.86 52.6 53.1 53.27 52.51 52.09 51.98 52.02

53.03 52.88 52.53 52.98 52.94 52.28 52.53 52.88 52.77 53.05 52.71

52.93 52.99 52.72 53 52.86 53.09 52.69 51.83 52.42 52.26 52.97

52.29 53.73 52.75 52.15 52.79 53.15 52.16 53.5 52.86 52.39 52.58

53.07 52.65 52.05 52.74 52.4 52.52 51.88 52.5 51.96 53.66 52.32

52.59 52.59 52.92 53.2 53.62 52.95 52.96 52.16 53.32 52.19 53.02

52.68 52.22 52.02 52.11 53.08 52.61 53.14 52.8 52.78 52.86 52.02

52.84 52.39 52.99 53.2 53.06 52.84 52.2 52.27 52.89 52.96 52.18

52.58 52.78 52.32 52.61 524 53.14 52.13 53.04 52.24 52.58 53.12

53.41 52.38 53.35 52.44 52.19 52.59 53.02 52.71 52.64 52 52

52.66 52.37 53.07 53.4 52.51 53.24 52.33 52.65 52.8 52.72 52.26

52.33 52.14 52.91 53.91 53.86 52.64 53.03 53.66 52.56 52.35 52.75

52.34 52.19 52.14 53.01 52.26 52.9 52.11 51.98 51.87 52.74 52.04

52.52 52.38 52.47 53.43 51.88 51.88 52.98 53.13 53.75 53.22 53.24

52.68 53.01 52.47 52.44 52.52 51.88 52.99 52.82 52.93 52.89 52.25

52.5 52.55 52.88 52.32 52.77 52.68 53.86 52.52 51.94 52.32 52.61

52.23 52.46 52.43 52.59 52.62 52.66 52.9 52.64 52.71 53.41 51.83

52.89 52.29 52.37 52.47 52.48 = ) 53.04 52.3 53.09 52.69 52

52.84 52.35 52.59 52.94 51.91 52.32 52.3 51.85 52.64 52.17 52.28

52.11 52.18 52415 53.34 52.37 52.87 53.38 52.33 52.9 53.62 51.94

52.49 53.56 52.95 53.05 52.39 52.79 52.67 52.64 53.58 534 52.29

53.08 52.99 52.35 51.99 52.88 53.14 52.61 52.51 52.19 52.96 52.89

52.7 51.8 52.46 53.44 51.9 52.13 53.18 52.62 53.35 53.63 52.67

52.43 53.1 52.34 52.88 52.97 53.11 53.01 51.95 52.89 52.71 52.01

51.98 52.76 52.57 52.72 53.46 52.22 52.73 52.95 52.12 52.93 53.34

51.98 52.6 52.49 52.2 52.99 53.05 52.58 52.46 52.66 534 52.62

52.8 51.93 52.05 52.19 53.04 53.17 52.18 51.75 53.49 53.32 52.13

52.39 52.1 52.24 53.07 52.36 52.27 52.16 52.52 53.2 52.91 53.04




102

9 o

Poyar1Min (NTI) VoeszEsra 2.2 Tadawas (40)

52.46 52.49 52.61 52.8 52.69 52.61 53.21 52.7 52.05 52.5 52.54

52.16 52.6 51.8 52.93 52.75 51.79 53.22 53.22 52.96 52.79 52.85

52.83 53.09 52.86 51.84 52.5 53.32 53.4 52.73 52.44 52.06 53.17

53.08 52.74 52.27 53.69 5291 53.14 52.33 52.53 53.07 53.41 52.23

52.37 53.1 52.57 51.9 53.06 52.01 52.55 52.24 52.66 52.73 52.56

5242 52.48 52.62 52.42 52.17 52.13 52.51 52.68 52.77 52.83 52.39

52.43 52.73 52.83 52.18 52.89 52.92 51.97 52.74 53.33 52.32 53.28

52.21 52.23 51.89 52.98 52.94 53.05 53.27 52.28 53.2 52.39 52.31

52.77 52.74 53.13 52.28 52.81 52.94 52.94 52.01 52.47 51.99 52.95

53.14 52.11 52.62 51.87 52.67 53.04 52.14 52.15 52.86 52.81 52.2

52.45 53.22 52.04 53.08 52.6 52.44 52.53 52.18 52.83 53.41 52.41

52.77 52.61 52.83 523 52.59 53.03 53.39 52.49 53.06 52.5 51.82

52.89 52.66 52.47 53.15 52.45 52.49 52.59 52.7 52.57 52.89 52.67

52.02 52.46 51.91 52.65 534 52.47 51.8 52.82 52.35 52.72 52.42

51.99 53.02 52.03 52.47 52.73 52.78 53.4 52.29 53.45 53.21 51.86

52.73 52.57 52.63 52.54 51.96 52.87 52.91 52.3 52.63 52.68 523

52.25 53.67 52.36 52.64 53.01 53.02 52.97 52.41 52.44 52.15 53

52.95 52.58 52.19 51.94 52.42 52.58 52.51 52.51 53.23 53.55 53.18
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Test and Cl for Two Variances: s¥e#1ina 2.2 mm., s¥a8¥1i19 1.2 mm.

Method

oy: standard deviation of szazwia 2.2 mm.

g=: standard deviation of sgsewia 1.2 mm.

Ratio: ¢y /o=

F method was used. This method is accurate for normal data only.

Descriptive Statistics

Variable N StDev  Variance 95% Cl for o
seuEwld 2.2 mm. 550 0.446 0.199 (0.421, 0.474)
szozwid 1.2 mm. 550 0.390 0.152 (0.268, 0.414)

Ratio of Standard Deviations

95% CI for
Estimated Ratio using
Ratio F

114560 (1.054, 1.246)

Test
MNull hypothesis Hoi G f Oz =1
Alternative hypothesis HaiG. /0% 1
Significance level o = 0.05
Test
Method Statistic DF1 DF2 P-Value
F 1.31 549 549 0.001

Test and Cl for Two Variances: 32818141 2.2 mm., TEEE119 1.2 mm.

AN 13 HamsnadouaNuIanaNYeInNulsUIuMeEdAveseyanszezIunge)

9 v
AUA0INAEIN 2.2 Haamasuay 1.2 Yaawuag

Test and Cl for Two Variances: s=oz¥i 2.2 mm., 5=uz¢w 1.2 mm.
Ratio = 1 vs Ratio # 1

95% (I for O(szwzvina 2.2 mm.) / O{s=a=iw 1.2 mm.)

F-Test
P-Value 0.001

95% Chi-square Cls for 0

FEWN 2.2 mm.

S 1.2 mm.

036 038 40 042 D44 046 048

Boxplot of szyzvi 2.2 mm., =tz 1.2 mm.

B4 22 mim —
swiwizmm  ———— [
51.5 520 525 53.0 53.5 54.0

NN 9.4 ﬂiTV\ILL?[GNWﬁﬂTS‘VIﬂﬁ@‘Uﬂ’NiJLW]ﬂ@hﬂ‘ll@ﬂﬂ?ﬂﬂl!ﬂiﬂi’.]uﬂlﬂﬂigﬂgﬁNLﬂaﬂ’Jﬂiiﬂ

(%3 g $ =) a =) =)
AUIEAOINAYIN 2.2 VaawAsuay 1.2 Uaaluas
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Two-Sample T-Test and Cl: s¥a%119 2.2 mm., s¥a3119 1.2 mm.

Method

He: mean of szazwia 2.2 mm.
pz mean of szawia 1.2 mm.
Difference: gy - Pz

Equal variances are not assumed for this analysis.

Descriptive Statistics

Sample N Mean StDev SE Mean
swarwid 2.2 mm. 550 52649 0446 0.019
swegwia 1.2 mm. 550 52417 0.390 0.017

Estimation for Difference
95% CI for
Difference Difference
0.2324 (0.1828,0.2819)

Test
Mull hypothesis Hoipy - g2 =0
Alternative hypothesis  Hyp - pe = 0

T-Value DF  P-Value
9.20 1078 0.000

Individual Value Plot of s¢g1g1i9 2.2 mm., 5888%W19 1.2 mm.

Boxplot of seaznia 2.2 mm., ssazw 1.2 mm.

{ an 9 1 [ 4
NN 4.5 HAMINATOUNNEDA 1A8T5 Two Sample T-Test YOIVOYATLHZHIUNDOINUIAD

NASIN 2.2 Haawasiag 1.2 Haauas

Boxplot of szuz¥ig 2.2 mm., szpzving 1.2 mm. Individual Value Plot of szuzving 2.2 mm., szpzvina 1.2 mm.
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SR 530 S L
(= =
& &
(= (=
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= 525 = 525
= =

= =

520 520

515

il

S:uzvhe 1.2 mm.

Sz 22 mm. she 1.2 mm. T 22 mm.

A axy 9 A ] 2 o
NINN 3.6 ﬂiﬂ'\h!ﬁﬂ\‘lwﬁﬂﬁﬂﬂﬁﬂﬂjﬂﬂ’m Two Sample T-Test VRIVDYANITTUSHININAYINY

9 v
@OINAEIN 2.2 Haauasuay 1.2 Yaawas
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A 9 o 90’ o Y [ ~ 9 9 a = 14 4
ATNN 3.2 Gll@ll“aﬂ15‘])'\31ﬂ°ﬁ11ﬂﬂ33ﬂqllﬂﬁ(ﬂﬁll)‘ﬂllﬂﬂ']ﬂﬂWiiGﬁﬁgﬂgWﬁlﬂaﬂ'}ﬂﬂﬁmﬂﬁ

(Augen)7 27, 30, 33, 36, 39 HAAWAT TIUIUYAAZ 400 Toya

%’ o [ a 4 P a a
doyatimiin (nTu) veeszezinupunNaeIeeiNoiN 27 Hadnas

52.27 5229 | 52776 | 52.86 |52.67 |5231 |5241 |5294 |5334 |53.25

52.4 53.28 | 52.63 |52.56 |52.88 |53.14 |5338 |53.11 53.02 | 52.84
53.1 5236 | 53.48 | 52.66 |52.7 52.55 | 52.87 | 53.17 |52.65 | 5292
53.65 5291 52.94 | 53.11 52.82 | 52.67 | 52.61 52.62 | 52.73 | 53.29
52.71 5294 | 5339 |5239 |5247 |5236 |5291 5239 | 52.63 | 5292
53.01 53.18 | 52.53 |5329 |52.15 |5227 |5286 |5238 |5291 53.39

52.77 52.4 5342 | 527 52.56 | 52.7 52.49 | 52.62 | 53.07 | 5248

52.8 52.69 | 52.79 | 52.88 | 53.21 5295 |52.89 |52.58 |53.13 |52.62

52.32 52.58 | 52.61 53.12 | 53.29 | 5256 |52.82 |5337 |52.88 |52.92

52.21 52.26 | 53.16 | 53.01 52.82 | 52.61 53.18 | 5259 |52.74 | 53.12

53.59 52.07 | 52.18 | 52.7 52.76 | 52.71 52.64 | 52.74 | 53.65 | 53.28

53.03 5222 | 522 53.22 | 53.04 |52.78 | 525 53.08 | 52.84 | 53.25

53.27 52777 | 52.72 | 53.05 | 53.16 |5296 |52.84 |53.06 |532 52.48

52.32 52.41 52.87 | 52.81 5277 | 52.21 53.04 | 5294 | 53.13 | 5257

52.87 52.19 | 53.03 |53.39 | 53.01 52.62 | 52.83 |52.38 | 5255 |52.55

52.28 53.65 | 5228 | 52.05 |5296 |5247 |5322 |52.54 |5324 |52.7

52.92 52.71 52.96 | 52.87 |529 53.09 | 5298 |52.62 |5233 |52.26

52.82 53.33 52.56 | 52.81 52.88 | 52.57 | 52.83 | 53.38 |53.03 |52.26

52.28 53.11 52.64 | 5246 |52.19 |5273 |53.00 |524 53.43 | 53.28

52.44 53.27 | 53.05 |52.45 |5227 |5246 | 52.81 52.57 | 53.05 | 53.39

52.75 51.97 | 52.72 | 52.31 53.03 | 52.72 | 53.11 52775 | 52.84 | 529

53.07 52.57 5295 |52.89 |53.13 |5252 |52.87 |5333 |5344 |53.14

53.06 52.87 | 53.1 5293 |5236 | 5281 53.05 | 5228 | 53.1 52.48

52.63 53.02 |53 5243 | 5293 |52.69 | 5251 52.5 52.41 53.29

53.11 52.61 |52.84 |52.75 |5256 |5228 |52.71 |52.61 |52.18 |52.58
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9

¥ Y @ a 14 A a a 1
VIUAUTHUN ("3W) VOITZILNAVDIUNDEIDD5NDTN 27 UAAIUAT (919)

52.3 52.81 53.33 53.1 53.19 52.98 52.95 52.74 52.88 52.87
52.47 53.55 53.45 52.81 53.02 52.66 53.53 52.89 52.51 52.58
52.93 52.79 52.88 52.46 52.9 52.36 53.32 52.52 53.28 52.75
53.03 52.16 52.83 52.38 52.18 52.53 52.9 52.52 52.29 52.46
52.99 52.96 53.12 52.4 52.8 53.3 52.47 53.19 53.65 53.33
53.39 52.64 53.59 52.79 53.14 52.41 52.3 53.39 52.44 53.07
52.95 52.57 52.63 53.16 52.19 53.1 52.68 52.73 52.83 53.35
52.98 52.88 53.19 52.7 52.94 52.57 53.07 53.15 52.46 52.99
52.47 52.53 52.12 52.97 53.15 52.79 53.02 52.59 52.5 52.6
52.88 52.24 53.09 53.1 52.83 52.2 52.81 52.31 52.94 53.07
52.79 52.22 52.91 53 52.98 52.81 52.78 52.98 52.9 53.1
52.77 52.88 52.47 52.95 52.82 52.76 52.73 52.61 52.57 52.92
53.58 53.07 52.36 52.35 52.45 53 52.74 53.37 53.56 52.85
53.26 52.16 52.93 52.28 53.59 52.91 52.55 52.34 52.64 53.19
53.44 52.43 53.4 52.38 52.53 52.8 52.59 52.3 52.25 53.03
sﬁ’agaﬁmﬁﬂ( nN5Y) V045202 MAYDUNALIPDSINGIT 30 TaAAs

53.2 52.29 52.13 52.44 52.6 52.64 51.91 52.52 52.63 51.91
52.96 52.79 52.23 51.47 52.41 52.97 52.32 52.19 52.37 51.9
52.66 52.69 52.57 52.41 52.49 52.82 52.17 52.79 52.79 53.05
52.48 52.05 51.93 52.43 51.96 52.46 51.96 52.41 51.6 53.12
52.99 52.24 52.13 52.92 52.55 52.5 52.75 52.37 52.45 52.48
52.18 52.79 52.64 52.99 52.26 51.94 52.38 52.79 52.41 52
52.4 52.75 52.45 52.16 52.53 53.17 52.5 52.51 52.89 52.08
52.56 52.63 52.37 52.42 51.83 52.9 52.36 52.31 52.47 52.25
52.17 52.54 52.31 52.98 52.36 52.88 52.07 52.96 52.52 52.81
52.02 52.7 52.51 52.25 52.55 52.53 52.61 51.92 52.35 52.36
52.8 52.58 52.25 51.71 52.12 51.99 51.63 52.59 52 52.94
52.09 52.58 52.48 51.61 52.88 51.96 51.85 52.34 52.49 51.68
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%’ Y] [ a =) 14 P A A 1
HINUN( NTY) YUDITSYZNAVDUNAYIDDILNDIN 30 HAALNAT (7D)

Voya
52.27 52.07 | 52.1 51.95 | 522 52.85 | 51.68 | 5239 |52.53 |5281
52.76 5239 | 51.88 |52.28 |52.83 |5225 |52.03 |519 52.94 | 52.37
52.21 52.78 5236 |5291 |52.15 |52.82 |5246 |52.6 5191 | 52.84
51.57 5249 | 51.76 | 5246 |522 5193 |[52.72 [51.56 | 5224 | 5212
52.34 5211 | 52.15 | 5219 |52.17 |5228 |[5239 |[5233 |5236 |52.36
52.67 52.54 | 52.65 |52.25 |52.34 |52.03 |[51.92 |[5231 |5222 |52.07
51.84 52.14 | 51.92 | 52.6 | 52.53 | 5245 |5225 [52.02 |5246 |5237
51.93 52.18 | 51.62 | 51.93 | 5245 |5246 |[5223 [523 |524 |5266
52.15 52.59 | 53.04 |52.6 |52.87 |52.33 |52.84 |52.84 |52.77 |52.28
52.66 5239 | 5237 | 5247 |52 52.53 | 5249 | 52.01 |53.25 |52.65
52.77 5221 | 5279 | 5241 |5228 |52.18 |52.74 |5248 |5233 |51.72
52.22 52.82 | 51.88 |53.12 |5238 |525 5238 [51.91 |5267 |5222
51.9 5271 | 5234 | 5226 |51.75 |52.79 |51.74 5239 |528 |51.64
52.44 52.13 | 52.09 |522 |51.88 |53 5222 | 52.19 |52.85 |52.07
52.43 5241 |53.12 | 5259 | 5245 |5147 |[5242 [524 |5247 |5291
52.61 52.63 | 52.15 | 52.52 | 52.67 | 5244 | 5247 |52.94 |53.15 |52.65
51.98 52.57 | 52.56 |52.83 |52.85 |52.55 |51.55 |53.14 |5248 |52.25
52.34 5276 | 52.66 | 52.43 |53.17 |52.62 |52.68 |[52.61 |52.68 |51.93
52.08 5291 | 52.04 |52.94 |52.76 |52.21 |52.24 |53.04 |5248 |52.95
52.93 52.59 | 5222 | 5236 |52.05 |51.97 |[52.72 |5229 |51.83 |5227
52.76 52.06 | 53.04 |52.38 |53.07 |5232 |[52.01 |[51.77 |5254 |5204
52.33 5231 | 5229 |53.03 |52.24 |52.09 |5261 |[51.7 [5203 |51.81
52.46 52.67 | 5245 |525 522 |52.85 |51.81 [52.09 |51.82 |52.32
52.15 52.55 | 52.37 |52 | 52.58 | 5213 [ 5278 [ 522 | 5248 | 52.43
53.15 5329 |52.66 |51.98 |52.06 |5245 |52.77 |52.79 |5231 |51.83
52.52 52.75 | 51.86 |52.73 |52.66 |5325 |52.94 |5253 |51.87 |52.38
52.76 5239 | 52.09 | 5248 |52.55 |51.79 |52.67 |52.61 |51.75 |52.88
52.1 52.03 | 52.04 |53.14 |52.03 |51.94 |[52.63 |[5255 |52.11 |52.14
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2 o o a J A a A
HINUD (NTY) VOITZILNAVDUNDEIDDTNDTN 33 UAAIUAST

Yoy
53.42 53.01 |5323 |53.02 |5294 |53.06 |52.82 |53.62 |5331 |5232
53.31 53.2 53 5322 | 53.08 | 52.6 5321 |5332 |53.14 | 52.89
53.6 5344 | 53.18 | 52.68 |52.72 |52.85 |52.7 52.79 | 52.83 | 53.34
53.26 52.54 | 5321 |52.94 |5225 |5295 |[52.76 |[5335 |5339 |52.57
53.48 53.35 | 52.58 | 52.38 |52.99 |52.67 |51.97 |[53.06 |5297 |S535
52.92 5296 | 52.96 |52.56 |53.24 |53.34 |52.76 |53.14 |5323 |53.15
53.28 5276 | 53.29 |53.18 |53.28 |53.33 [52.93 |[52.89 |52.78 |53.42
52.76 52.98 | 53.04 |52.89 |53.02 |52.95 |[52.53 |[53.03 |5267 |53.73
52.69 52.86 | 53.26 |53.09 |53.01 |52.81 |[52.59 |[52.89 |[52.77 |53.72
52.93 5278 | 52.98 | 52.62 |53.63 |53.66 |52.84 |[53.05 |52.72 |53.54
53.48 53.04 | 5335 |52.76 |52.65 |53.17 |[53.16 |52.68 |5329 |53.46
53.27 5276 | 53.26 |53.25 |532 |53.16 |[53.66 |[53.04 |533 |5242
52.99 5275 | 52.81 |53.09 |53.32 |52.81 |52.51 |52.72 |52.17 |52.85
52.74 53.04 | 52.87 |53.24 |52.76 |52.7 531 [5258 |53.17 |52.81
52.63 52.8 | 52.74 |52.82 |53.02 |52.64 |52.8 [5294 |53.04 |53.34
52.49 5295 |53.02 |52.99 |533 |529 [5249 |[5333 |5289 |52.82
53.1 53.04 | 53.04 |52.85 |53.18 |52.72 |[5339 |[52.04 |5344 |53.14
52.68 5332 | 5326 |53.25 |5249 |5348 |53.08 |532 [5299 |53.15
53.13 5279 | 52.88 | 53.31 |52.86 |52.87 |52.81 |[53.15 |5281 |52.64
53.07 53.65 | 52.58 |52.51 |53.06 |52.83 |53.13 |53.06 |52.82 |53.15
52.49 53 5292 | 529 |53 53.01 |52.86 |53.27 |53.36 |52.78
53.29 52.62 | 52.81 |52.65 |53.78 |52.85 |5345 |5242 |[5298 |53
52.91 52.84 | 5232 | 5293 |52.56 |53.6 |5295 |[52.74 |5323 |52.86
53.22 52.75 | 5294 |52.79 |53.18 |52.82 |52.65 |[532 |525 |53.28
53.2 52.59 | 5344 |53.05 |52.55 |[5259 |53.51 |5275 |52.94 |53.04
52.77 5334 | 5336 |53.09 |53.84 |[5328 |S53.14 |53.05 |53.176 | 52.87
52.93 5238 | 52.75 | 53.12 | 5337 |529 5256 [533  |5259 |53.07
53.14 52.98 | 52.51 | 5295 |5329 |53.24 |52.54 |5333 [53.51 |52.78
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H @ o a J A a A J
VOYAUTVUN (n3W) VOITLITNAVDUNDEI0D5NDTN 33 HAALUAT(91D)

52.57 5239 | 5326 |52.84 |52.69 |52.85 |5293 |5325 |5256 |53.31
52.97 5325 | 53.18 |53 5291 53.01 52.74 | 52.15 | 532 53.19
52.49 52.84 | 5322 |52.99 |53.7 53.11 53.1 52.85 | 53.15 |53.24
52.83 5286 |53.23 [5329 |5348 |[5325 |533 [53.52 |53.05 |5291
52.79 5268 |52.04 |[528 |53.18 [5289 |5296 |52.89 |532 |53.15
53.1 5273 |52.99 |[53.17 |53.13 |[5341 |529 [5229 |53.13 |52.83
53.3 532 | 52.81 [53.09 |53.01 [5329 |5326 |5222 |53.02 |52.58
52.99 53.16 | 5279 |53.18 |53.24 |[53.86 |53.24 |[5352 5332 |529

53.00 5292 | 53.13 |[53.13 |53.08 |[53.18 |53.01 |53.13 |5249 |53.01
52.94 5261 | 5274 [53.07 |52.09 |[5292 |5325 |5265 |5296 |53.27
52.86 5279 | 5291 |5286 |52.5 [53.09 |52.76 |5323 |53.16 |53.29
53.48 532 | 5248 |[53.06 |5343 |[5325 |53.64 |5277 |53.38 |52.69

Foyaimin (n31) veszezinveundeieedinesi 36 dadmas

51.47 51.65 |51.83 [5132 |5143 [51.62 |51.55 [5216 |509 |52.02
52.08 51.87 | 5179 |51.84 | 5141 |51.94 |5232 |51.58 |5244 |52.08
51.23 519 | 5208 |[51.79 |51.43 |51.11 |5291 |5228 |52.11 |51.88
5225 5207 |51.57 |52.14 |5161 [515 |51.55 |51.69 |51.96 |51.31
51.74 5193 | 5125 |[51.23 |5246 |[51.45 |51.58 |51.14 |51.94 |52.04
51.75 5133 |5l 5234 |51.54 (5132 |5122 [528 |51.05 |50.63
52.08 5197 |52.76 |5256 |52.09 |51.47 |52 5204 |51.39 |52.18
51.47 5143 | 51.68 |51.84 |51.45 [5208 |527 [51.99 |51.68 |52.24
52.37 51.82 | 51.68 |[5205 |51.87 |51.64 |5205 |51.66 |51.87 |51.81
51.65 5173 | 51.93 [5249 |52.14 [5209 |5131 |51.62 |51.65 |51.5

51.04 5151 | 5191 |51.69 |[51.62 [51.65 [5249 |51.51 |5239 |51.13
51.05 5138 [51.13 |5127 [521 [51.63 [5217 |51.89 |5226 |51.84
51.7 51.54 |51.81 |5242 [5126 |[5262 [5291 |51.13 |512 |52.01
52.68 5214 | 5215 |5282 |51.73 |52 5151 | 5147 |51.82 |52.16
5221 51.88 | 5222 [51.76 |52.71 [51.52 |5159 |51.39 |51.85 |52.08
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z @ [ a = 4 A Aa A [
HINUN (PTN) UDITSYCNAUDIUNAYIDDILNDIN 36 UAALUAT(§1D)

Yoy
52.15 51.24 | 51.89 |51.51 |51.29 |5146 |5148 |51.12 |51.86 |51.49
52.01 51.31 | 5234 |51.99 |5215 |51.65 |51.56 |51.64 |52.6 52.55
52.22 51.84 | 5141 |51.87 |51.79 |51.13 |51.69 |51.86 |51.27 |51.85
52.89 51.92 | 5142 | 5141 |51.59 |5096 |51.3 [5212 [5202 |51.54
52.34 5177 | 52.11 | 51.68 |51.24 |51.68 |51.87 |[515 |52.05 |51.83
52.54 51.8 | 51.59 | 51.57 | 51.94 |5243 |5252 [51.95 |51.34 |523

52.07 51.67 | 51.64 |51.99 |5246 |522 |52 5279 | 5262 | 513

51.77 5229 | 5115 | 5143 |5142 |524 5181 [5195 |[5219 |51.29
51.03 50.95 | 52.13 | 51.05 |51.52 | 5201 |51.92 |51.77 |52.7 |522

51.65 50.58 | 51.7 | 52.58 | 5143 |51.19 [51.09 [S511  |5231 |51.86
51.54 51.99 | 51.6 | 51.61 |51.44 |52.16 |51.98 |[5248 |5224 |51.56
51.7 51.53 | 52.56 |51.6 |51.83 |51.41 |[52.64 |[51.8 |5206 |51.64
51.25 5142 | 51.61 | 5232 | 5224 |51.84 |51.79 |51.9 [51.89 |51.68
51.13 51.76 | 51.58 | 52.62 |52.25 |5228 (5122 |[51.81 |5215 |51.51
51.72 5212 | 52.85 |51.83 |51.93 |[51.18 |[51.12 [5147 |51.76 | 5221
51.81 51.15 | 52.02 |51.67 |51.82 |51.29 |[51.21 |[52.87 |5218 |51.67
52.04 5123 | 51.96 |51.16 |51.27 |51.54 |51.83 |[5239 |52.16 |51.44
52.45 5143 | 5207 |51.81 |51.74 |51.1 [51.82 |[5207 |5235 |52.83
51.29 5141 | 5097 | 5247 |523 |51.17 |5242 |[5137 |50.61 |53.53
51.22 51.89 | 513 | 51.8 |51.63 |51.06 [51.6 [51.21 |5217 |52.29
52.62 5237 |51.6 | 51.55 |51.53 | 5171 | 5112 | 51.81 | 5175 | 5235
51.6 51.58 | 50.73 | 51.25 |51.87 |51.2  [5231 [51.86 |[51.39 |52.51
51.88 5191 | 5218 |51.77 |51.74 |52 51.91 | 5148 |[51.71 |52.57
51.86 51.15 | 51.79 | 51.81 |51.36 |[52.1 |5149 |528 |51.66 |52.69
51.16 5132 | 52.53 | 524 |51.32 5167 |[5146 [51.73 | 5105 |52.11
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2 @ o a J A a A
HINUD (NTY) VOITZILNAVBUNDEIDDTNDTN 39 UADIUAST

Yoy
51.81 51.33 | 50.66 | 52.04 |51.38 |50.72 |50.74 |5344 |513 |52.36
51.36 51.43 | 5041 |51.13 |52.07 |51.62 |52.01 |51.01 |51.5 51.77
51.75 50.75 | 5147 |51.82 |51.78 |51.62 |[50.74 |51.45 |50.73 | 5151
51.92 51.52 | 5147 |51.06 |5132 |51.65 |51.66 |51.01 |5253 |51.74
52.83 52.63 | 5147 | 5226 |52.07 |51.29 |[51.45 [50.82 |51.84 |52.01
51.8 5234 | 5311 | 5231|5212 |S51.1 512 |51.04 [525 |51.75
50.92 5231 |51.23 | 522 |51.18 |51.37 |51.34 |5331 [51.27 |51.98
53.31 52.15 | 51.09 |52.01 |51.56 |51.99 |[51.13 |[50.82 |51.79 |51.76
51.62 50.73 | 50.85 |52.76 |51.8 5133 513 525 | 5118 | 51.86
51.63 52.95 | 50.65 |51.83 |50.89 |51.9 [51.16 |[50.54 |52.87 |51.62
51.82 5201 | 5144 |51.28 |5142 |5145 |51.15 |52.75 [5092 |52.75
51.37 5141 | 5145 | 5149 |51.91 |50.86 |[51.91 |[50.68 |51.55 |51.82
50.68 51.16 | 51.66 |50.38 |50.81 |50.87 |50.76 |51.2 |51.94 |51.38
52.47 50.69 | 52.73 | 5214 |525 |51.71 |51.54 [ 5173 | 5138 | 51.49
51.87 5226 |51.84 |51.54 |52 5142 | 51.06 |51.84 |52.63 |51.45
51.56 51,5 | 51.63 | 5225 |51.04 |51.49 |[5225 |[51.16 |52.09 |52.34
51.17 52.03 | 52.87 |52.14 |52.64 |51.53 |51.18 |51.22 [51.43 |50.85
52.36 51.62 | 52.65 | 51.54 | 5143 |51.77 |51.93 |52 51.65 | 52.26
51.13 51.91 | 51.05 |51.62 |51.89 |52.64 |52.85 |[51.03 |51.65 |51.43
52.01 52 5209 | 5044 |51.99 |52.09 |51.41 |52.23 |52.08 |52.05
52.03 51.56 | 50.85 | 51.17 |51.61 |52.33 |[51.54 |[52.17 |50.58 |51.06
52.52 51.85 | 51.16 | 5045 |51.48 |51.39 |51.02 |51.65 |[51.98 |[51.7

51.7 51.57 | 5223 |51.67 |51.89 |51.85 |[52.18 |[51.27 |51.22 |52.03
52 52.18 | 51.19 | 51.75 | 52.98 |52.34 |53.54 |52.84 |51.81 |52.55
52.2 5231 | 52.04 |50.61 |51.38 |51.82 |5219 |[51.92 |S5141 |52.71
50.85 52.13 | 51.57 | 509 |51.97 |[51.51 |5248 |51.52 |52.53 |51.69
50.91 51.63 | 51.51 | 5059 |51.24 |[51.57 |50.72 |51.15 |51.98 |51.84
52.5 52.08 | 52.11 |51.78 |50.58 |52.62 |52.96 |[52.03 |5236 |51.32
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9

z @ [ a = 4 A Aa A [
HINUN (PTN) UDITSYCNAUDIUNAYIDDILNDIN 39 UAALUAT(§1D)

vYoya
50.93 51.31 52.26 51.73 52.02 51.55 52.2 51.42 52.17 51.96
52.32 51.59 51.83 51.63 51.06 53.08 51.95 50.94 51.74 51.44
51.54 51.6 52.02 51.95 53.35 52.86 52.2 51.04 51.53 51.93
51.72 51.08 52.19 50.92 52.66 51.69 51.88 51.07 52.35 51.8
51.43 51.86 51.43 51.03 52.08 53.19 52.05 51.12 51.74 52.67
51.91 51 51.68 53.18 50.54 51.56 51.5 51.63 52.41 52.07
51.88 52.51 52.24 51.2 51.37 52.37 52.03 50.81 51.45 51.24
51.71 52.69 51.54 52.12 50.47 51.71 51.94 50.76 51.67 52.76
50.69 50.68 52.01 51.12 50.67 51.57 51.15 50.83 51.39 51.8
52.14 51.25 52.18 52.11 50.73 52.07 51.26 51.1 50.77 51.34
51.71 51.34 51.79 51.79 50.74 51.28 52.14 51.7 51.22 51.38
51.62 52.29 51.03 51.46 51.17 51.54 51.79 51.99 51.02 51.8
mmﬁaumiuammﬁaya
Normal

99.9
Mean 52.81
StDev 03534
99 N 400
AD 0715
95 P-Value 0.062

9
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wmilnussaneesien 27 mm.

{ I a aa { a a A
ﬂ'lW“ﬁ 3.6 ﬂi'l"l/\l!!f(?fﬂ\?Waﬂ1i‘ﬂﬂﬁ’ﬂﬂﬂ3’m!ﬂuﬂﬂﬁﬂ?ﬂﬁﬂﬂm@ﬂ{ljﬂyﬁﬁigﬂzv\lﬁ 27 yaauag
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Percent
S

0.1

A 3 a aa 9
NINN 3.7 ﬂi?V\ILLﬁﬂ\‘lWaﬂ’liﬂﬂﬁ@ﬂﬂﬁ’lﬂlﬂuﬂﬂﬁﬂ’lﬁﬁﬂﬁellf]\isllais!a

99.9

Percent
w
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51.0

515
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NEADUANNTLAN Llﬂdﬁai‘}la
Normal

52.0 525
k4 & =] .
dwmtinusTangzeziin 30 mm.

530

NedUNIUI ﬂLLQQTQJ)E)J‘}Ia

Normal

520 525
dminuTTafiszusiie 33 mm.

53.0

53.5

=

535

Mean 52.40
StDev  0.3691
N 400
AD 0.263
P-Value 0.700

NILoLN 30 Haauag

Mean 52.26
StDev 04189
N 400
AD 0.372
P-Value 0419

1 I a Aaa { a a A
2 3.8 ﬂﬁwgmmwami1/1ﬂﬁa‘ummnJuﬂﬂ@mmamm%gaﬁizaww 33 Uaaluag
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NHE2UNIUI ﬂLLQQTQJ)E)J‘}Ia

Normal

99.9

. Mean 51.80

H StDev 04654

2 N 400

AD 0735

95 P-Value 0055
90
30
2 70
S 0
U 50
@ 40
o 30
20
10
5
1

L
0.1 2 b .
50 51 52 53 54

dmilnussaiszuzie 36 mm.

'
~ a a Aa

A < a aa
NINN 3.9 ﬂi’lwll’(ffﬂ\iWaﬂ’liﬂﬂﬁﬂﬂﬂ'ﬁ’lll!ﬂuﬂﬂiﬂT]anﬂ@]ﬂl@ﬂefl}@u“ﬁﬂigﬂzv\lﬁ 36 Haaltung

NEFUNTLLR ﬂLL’-il\‘l‘fJ)E]iala

Normal
99.9 =
Mean 51.68
StDev  0.6076
99 N 400
AD 0.606
95 P-Value 0.115
90
80
=70
S eo
U 50
g 40
o 30
20
10
5
1
01

50 51 52 53 54
dwlinussafiszusin 39 mm.

1 I a aa 1 a a a
2 3.10 ﬂi"ﬂ/‘hlﬁﬂ\?Waﬂ"ﬁ‘ﬂﬂ’ﬁﬂﬂﬂ'ﬂllL']Jul]ﬂ@]WTQﬁﬂﬁﬂl@Q%}ﬂHﬁﬁigﬂzv\m 39 waaluAg
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Test for Equal Variances: szazwea 27 mm., szaywa 30 mm., ... @ 39 mm.

Method
MNull hypothesis All variances are equal
Alternative hypothesis At least one variance is different
Significance level o = 0.05

Bartiett's method is used. This method is accurate for mormal data only.

95% Bonferroni Confidence Intervals for Standard Deviations

Sample N StDev C
searwen 27 mm. 400 0353423 (0.323742, 0.388622)
searwe 30 mm. 400 0369129 (0.338129, 0.405894)
searwe 33 mm. 400 0418884 (0.383705, 0.460603)
sEEWRE 36 mm. 400 0465357 (0426275, 0.511703)
searwem 39 mm. 400 0.607607 (0.556579, 0.668122)

Individual confidence level = 99%

Tests

Test
Method  Statistic P-Value

Bartlett 160.84 0.000

Test for Equal Variances: szasvia 27 m, szagwa 30 m,...

AMUA 911 wamsnadouaNuuanaveInuulsUsiunatavesdoyanszezia

27,30, 33, 36, 39 UaaLUAT

Test for Equal Variances: szuzswis 27 m, szaziie 30 m, ...

Bartlett's Test
SwsAe 27 mm. —e—ro P-Value 0.000
smeie 30 mm. | p
SzaAe 33 mm. | e —
S:u=Ae 36 mm. | %74
FzaWe 39 mm. | et
03 04 0.5 0.6 0.7

95% Bonferroni Confidence Intervals for StDevs

v
= a

MAN 412 ﬂ‘i'l‘l’\h!ﬁﬂ\‘mﬁﬂ']iﬂﬂﬁ@‘ljﬂ’ﬂﬂLLGIﬂﬁ'NsllfNﬂ’J'llllL‘]Jﬁﬂi’Ju%byjﬁﬂi%ﬂZW

27, 30, 33, 36, 39 YaANAT
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One-way ANOVA: szazwa 27 mm., szazwea 30 mm.,, ... ., syaswea 39 mm.

Method
Null hypothesis All means are equal
Alternative hypothesis Mot all means are equal
Significance level o =005

Equal variances were not assumed for the analysis,

Factor Information

Factor Levels VWalues

Factor 3 SEEREWE 27 mm., ssaiwe 30 mm., staEwa 33 mm, sEeEswE 36 mm., ssasnen 39
mm.

Welch's Test

DF
Source  Num  DF Den  F-Value P-Value

Factor 4 990532 42992 0.000

Model Summary

R-sq R-sgiadj) R-sq(pred)
45.12% 45.01% 44.84%

Means

Factor N Mean  StDev 95% Cl

strwe 27 mm. 400 528054 03534 (52.7707, 52.8402)
strwe 30 mm. 400 523972 03691 (52.3609, 52.4334)
szuywe 33 mm. 400 522627 04189 (52.2215, 52.3038)
smywm 36 mm. 400 51.7984 04654 (51.7527, 51.8441)
szuzwm 39 mm. 400 51.6820 0.6076 (51.6222, 51.7417)

Games-Howell Pairwise Comparisons

Grouping Information Using the Games-Howell Method and 95% Confidence

Factor N Mean Grouping
seswa 27 mm. 400 52.8054 A

sragw@ 30 mm. 400 523972 B

seasw@ 33 mm. 400 322627 C
seaswm 36 mm. 400 51.7984 D
srHEwE 39 mm. 400 51.6820 E

Means that do not share a letter are significantly different.
Games-Howell Simultaneous 95% Cls

Interval Plot of seagvia 27 m, szazwa 30 m, ...

v
= a

AN 913 WAMINATOUANUHLBUNI DUANANN A DAY DY AN TZozTiA 27,30,33,36,39

yaawns
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Games-Howell Simultaneous 95% Cls
Difference of Means for szp=is 27 m, szu=iin 30 m, ...

SR 30 m - swwsin 27 m ——

Sl 33 m - 5050 27 m ——

SR 36 M - swHin 27 m —e—

SR 39 m - swEin 27 m .

SR 33 m - Swwae 30 m —e—
SR 36 M - Swwn 30 m .

SR 39 m - Swwe 30 m 1

SR 36 M - swwsin 33 m ——

SR 39 m - swwsin 33 m s

SR 39 m - swwHin 36 m —_—

-1.2 -1.0 -0.8 -06 -04 -02 00

Ifan interval does not contain zero, the corresponding means are

significantly different.
Interval Plot of ssusiis 27 m, szpedin 30 m, ...
95% Cl for the Mean
53.00 T "
5275
2 5250
Ao .
= —"
) —
© 5225
U=
<
c
Ao 5200

5175 \\\\'i

51504
SR 27 mm. s:zAe 30 mm. s::e 33 mm. S:zn 36 mm. e 39 mm.

Indlividual standard deviations are used to calculate the intervals.

il .14 nswludgaswamsnageaNumlounazianavesteyaiszuziia

27,30, 33, 36, 39 UaalUAT
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A Y 4 3 @ 9, o AN Y Y Y 3 o <
ATNN 3.3 ﬂl@uﬁaﬂWi‘FQUWﬁUﬂfﬂﬁ3Eﬂqllﬂﬂ(ﬂill)'ﬂllﬂﬂ']ﬂﬂWﬁgle'GllleJ"flu']'ﬂUﬂ‘U@Qﬂ')”lulj'lclu

Y
U559 50 FuABUIN TIIUYADL 400 Toya

¥ o [ o 2 1
Foyarmin (nFu) ¥osnNuEI IuU55Y 50 Fuaowd

52.01 51.85 | 5233 |52.71 |5190 |52.61 |53.15 |5252 |52.78 |52.82

52.03 5332 | 5289 |52.28 |5205 |5286 |51.67 |5229 |52.16 |52.02

52.96 52.18 | 5228 | 51.87 |52.14 | 5241 53.07 | 52.57 | 52.64 |53.23

51.93 5225 | 52.09 |5245 |5259 |52.04 |5247 |52.60 |52.67 |52.78

52.58 51.65 | 5273 | 52.88 |52.03 |52.85 |52.19 |5198 |51.86 |52.64

52.08 52.08 | 5232 |5227 |5290 |5247 |52.11 51.55 | 5237 | 52.82

52.62 52.00 |52.82 |51.96 |5228 |52.06 |5290 |52.54 |5256 |5241

52.45 51.38 | 52.03 | 52.21 52.72 | 52.74 | 51.66 |5224 |51.88 |52.23

53.06 52.50 | 51.61 5229 |52.69 |52.08 |5238 |5247 |5330 |52.57

52.59 51.90 | 52.16 |51.95 |5234 |52.21 52.58 | 52.13 | 5230 | 52.09

52.23 51.80 | 52.41 5222 | 5215 | 5291 52.07 | 5227 | 53.11 51.74

52.24 52.18 | 5339 |52.10 |52.13 |52.82 |5272 |5247 |5240 |52.14

52.74 51.69 | 52.16 |52.82 |5195 |5203 |52.08 |5282 |51.99 |52.36

52.27 53.15 | 52.71 52.91 53.10 | 52.77 | 52.47 | 5278 |52.47 | 5235

52.46 5226 | 53.21 52.82 | 52.07 |52.74 |5192 |52.70 | 5230 |51.41

52.68 5238 | 52.84 |5233 |52.15 |52.05 |5259 |5297 |5237 |51.63

52.43 52.85 | 53.08 |51.64 |5235 |53.16 |52.12 |52.11 53.14 | 52.06

53.21 52.81 51.95 | 5248 |51.69 |52.67 |52.58 |5234 |51.67 |51.80

52.48 51.69 | 5241 51.71 5230 | 5293 |53.08 |51.52 |51.98 | 52.68

52.22 53.21 5297 | 52.82 | 52.17 |51.62 |52.19 |52.28 | 53.21 52.64

52.14 53.27 | 52.57 | 5291 52778 | 52.06 | 52.71 52772 | 52.89 | 52.08

52.19 5225 | 52.58 | 5270 | 5220 |5247 |52.58 |52.04 |52.15 |52.62

52.47 5228 | 52.12 | 52.66 |52.67 |5246 |5246 |52.78 |5294 |52.78

52.79 52.15 | 52.04 |5295 |51.78 | 5251 52.61 52.70 | 52.15 | 52.89

52.84 52.01 | 5224 |5221 |5238 |5215 |52.09 |5249 |52.19 |52.20
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Y 3 o 1% < 2 ' = 1
VIUAUTHUN (n3Y) ﬂl@iﬂ??ﬂlﬁ’)ﬁluﬂﬁﬁﬂq 50 FUADUIN (91D)

52.02 52.15 | 52.68 |52.23 |52.16 |5227 |5237 |52.86 |51.63 |52.95

52.86 5226 | 53.02 |53.11 |51.98 |5322 |52.66 |5252 |5247 |52.29

52.09 5224 | 53.01 |52.20 |52.74 |5292 |5235 |5239 |5197 |52.62

52.29 5243 | 51.68 |51.60 |5249 |51.58 |52.16 |51.74 |5298 |5231

52.28 52.68 | 52.71 52.83 | 5256 |52.24 |5194 |51.84 |5270 |52.67

51.80 5292 | 5190 |52.70 |5297 |5235 |51.89 |52.18 |52.04 |53.15

52.82 51.94 | 5244 |51.92 |52.64 |52.65 |52.08 |52.61 51.82 | 52.00

52.72 52.70 | 5195 |52.63 |52.73 |5249 |53.15 |5241 52.59 | 52.45

52.49 52.66 | 51.73 | 52.58 | 5291 51.85 | 52.02 |51.83 |52.03 |52.53

52.63 52.53 | 5275 |52.03 |5299 |51.75 |51.78 |52.44 |5190 |52.75

52.43 51.96 | 5227 |52.88 |52.49 |52.68 |51.66 |53.01 52.67 | 52.70

51.74 52.11 52.04 | 5274 | 5241 52.89 | 52.60 | 5252 |51.72 | 51.37

52.58 52.71 52.07 | 5230 |52.00 |53.14 |5227 |5327 |5240 |52.32

52.41 5230 | 52.87 |52.26 |52.06 |51.47 |51.23 |5215 |51.17 | 52.85

52.47 52.00 |51.77 |53.32 |52.07 |5254 |53.13 | 5231 52.09 | 52.04

Y @ < 2 ' ~
YDUAUINUN (NTN) ﬂl@ﬁﬂ’ﬂmli'ﬁﬁluﬂﬁiﬂq 52 BUADUIN

51.86 51.77 | 51.71 51.81 51.68 | 5225 | 51.69 |53.02 |51.79 |51.70

52.20 52.60 |51.60 |5235 |51.87 |5299 |51.86 |51.83 |5228 |51.54

52.42 51.78 | 51.25 | 5196 |51.48 |51.74 |51.88 |52.08 |5235 |5243

52.33 52.17 | 51.77 | 5255 | 5159 | 5252 |52.06 |52.65 |52.09 |5240

52.71 51.41 51.88 | 51.83 |51.52 |51.770 |52.02 | 52.51 52.07 | 51.81

51.42 52.49 | 51.52 | 51.90 | 52.16 |52.08 | 52.31 52.41 52.65 | 52.56

52.20 52.05 |[5149 |52.05 |51.77 |51.59 |51.64 |52.13 |5225 |51.42

51.94 51.79 | 52.04 |52.80 |5133 |51.88 |[52.51 51.64 | 52.64 | 52.36

52.27 51.95 | 5291 51.95 | 5213 |52.17 |5232 |5146 |51.82 |51.50

52.36 5234 | 5190 |51.97 |5242 |52.10 |5222 |5225 |51.68 |51.57

51.95 52.16 | 51.70 |52.42 |51.27 |5239 |52.12 |5194 |52.24 | 5248

51.35 51.66 | 51.72 | 51.82 |52.17 |51.26 |52.41 52.21 51.74 | 52.05
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9 3 @ o < 2 A
VIUAUTIHUN (n3Y) ‘UfNﬂ’NiJLi'JG],u‘Uﬁﬁﬁ 52 FUADUIN(MD)

52.32 51.70 | 51.70 | 52.79 |52.82 |51.94 |52.14 |5199 |5257 |52.16

51.65 51.31 | 5196 |5245 |51.99 |5243 |52.57 |5239 |52.64 |5240

51.99 52.57 | 51.83 |52.13 |52.04 |5271 |52.09 |52.65 |51.63 |52.08

51.86 51.80 | 51.61 51.96 | 52.07 |51.84 |52.14 |52.06 |52.53 |52.62

52.28 51.73 | 52.15 | 5224 | 5252 |5293 |51.45 |5229 |5247 |52.83

52.08 52.02 | 5145 |5228 |5213 |5257 |51.72 |51.64 |53.03 |5231

52.93 51.69 | 5192 |51.51 5291 52.23 | 52.00 |51.86 |51.00 |52.28

52.60 52.12 | 5192 |52.02 |52.05 |51.23 |5258 |51.76 |5222 |52.88

51.89 51.93 | 5241 52.73 | 51.70 | 52.18 | 52.06 | 5293 |52.57 |52.85

52.56 51.83 | 5233 |5190 |51.86 |51.93 |52.00 |52.10 |5234 |52.84

52.34 5236 |52.02 | 51.81 52.76 | 51.66 | 52.21 52.17 | 51.56 | 52.18

51.82 51.70 | 5222 | 5142 |51.64 |5236 |5222 |52.84 |51.81 52.21

52.53 51.47 | 51.80 |52.06 |5219 |51.83 |51.74 |51.40 |51.69 | 52.53

51.87 52.81 51.89 | 5253 | 5223 | 51.65 |51.50 |52.56 | 5299 |52.55

52.20 52.06 |5243 |53.03 |5255 |[51.65 |51.78 |51.36 |52.68 |51.72

52.87 5196 | 52.18 | 5222 |5194 |5242 |52.22 |51.50 |5248 |52.24

51.80 52.43 51.54 | 52.85 | 52.06 |52.54 |52.80 |52.02 |52.69 |51.09

51.80 51.97 |53.12 |52.74 |52.69 |52.05 |5196 |52.12 |52.01 52.66

51.65 52.38 | 51.58 | 5231 52.08 | 52.73 | 5242 |52.18 |52.68 |53.19

51.62 51.90 | 52.05 |52.23 | 5281 5222 | 52.07 | 5195 |5232 |51.76

51.96 52.07 |51.68 |51.62 |51.85 |[51.70 |51.68 |51.83 |52.67 | 52.06

52.12 52.13 | 51.81 52.07 | 52.12 | 52.41 51.44 | 5249 |51.72 | 52.05

51.94 5229 |51.64 |51.88 |5239 |[5294 |5196 |5145 |51.38 | 52.87

52.28 52.28 | 51.81 51.72 | 52.87 | 52.21 51.54 | 5293 | 5281 52.08

52.05 52.05 | 5145 |52.00 |51.31 52.85 | 5133 |51.80 |51.02 |52.82

51.76 52.62 | 51.88 |51.14 |51.45 |51.26 |5235 |51.09 |52.08 |52.29

51.88 52.84 | 5259 |51.70 | 5198 |52.15 |5237 |5238 |51.70 | 51.71

51.77 52.56 | 5246 |51.87 |5235 |5294 |52.66 |5222 |51.10 |51.67
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¥ o [ o 2 1
Foyarmin (nFu) ¥osnNuEIIUU55Y 54 Fuaowi

53.00 53.10 | 5255 |53.15 |5296 |52.61 |52.04 |5256 |52.60 |52.61

52.62 53.62 | 53.38 | 53.52 |52.68 |5240 |52.13 |51.55 |5298 |52.66

52.03 52.77 | 52.08 |53.22 |53.02 |5211 |5242 |52.69 |5327 |52.94

52.34 52.31 52.13 | 5336 | 53.03 | 52.31 51.94 | 5224 | 5332 |52.99

52.44 53.03 52.75 | 53.21 52.71 52.69 | 52.73 | 52.74 | 52.72 | 52.94

52.55 5249 | 52.85 | 5347 |5278 |52.78 |5245 |52.06 |52.09 |52.94

52.42 53.81 5229 | 5330 | 5297 |5298 |5253 |52.20 |53.03 |52.17

52.05 52.21 53.16 | 53.11 52.55 | 5244 |5224 |5278 |5231 53.00

52.41 5235 | 52.85 |52.56 |5253 |53.03 |52.83 |51.61 52.62 | 52.35

52.76 52.54 | 52.83 |53.03 |5245 |5239 |5255 |52.64 |5254 |53.13

53.25 53.31 5296 | 5250 |5238 |[5330 |52.66 |53.72 |5230 |53.25

52.84 5348 | 5259 | 5275 |52.83 |52.78 |52.13 | 5341 52.76 | 52.29

53.12 53.21 5249 | 5157 | 5212 |52.00 |51.87 |51.44 |5290 | 52.60

52.77 52.34 | 52.08 | 52.76 | 52.61 52.84 | 52.62 |52.29 |53.55 |52.11

51.29 52.57 | 5327 |53.00 | 5278 |52.66 |52.65 |53.28 |52.82 | 53.28

52.37 5299 5292 |53.27 |53.00 |53.59 |52.39 |5231 5336 | 52.76

53.00 51.98 | 5255 |5249 |53.47 |52.79 |51.82 |5236 |5238 |52.78

52.35 52.09 |53.04 |52.74 |5337 |52.06 |51.63 |52.11 52.50 | 51.88

53.15 52.51 5322 | 5216 |52.69 |51.96 |5291 51.88 | 52.49 | 5245

52.68 5225 | 52.69 |52.44 |52.12 |5242 |53.02 |52.13 |52.69 | 52.36

53.42 52.88 5343 |53.18 |52.18 |52.69 |52.69 |52.55 |52.59 |52.06

53.01 53.01 52.85 | 52.52 | 53.32 | 52.61 5295 | 5346 |52.43 | 52.78

51.85 53.28 | 52.71 52.59 | 53.20 | 52.71 5272 | 5248 | 52.48 | 52.86

52.76 52.05 |52.69 |5296 |5299 |52.11 52.13 | 52.00 | 53.08 | 52.33

52.38 52.01 5228 | 5284 |5249 |5230 |5297 |5323 |5297 |52.63

51.83 5228 | 5249 |5236 |52.88 |52.82 |53.14 |52.58 |5240 |5291

52.84 5232 | 5297 | 5287 |52.68 |5247 |5297 |52.56 |5330 |52.97
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9 3 @ o ] 2 A
VIUAUTIHUN (n3Y) ‘UfNﬂ’Nll!ﬁ'JGlu‘Uii‘Q 54 FUADUIN(MD)

53.36 53.12 | 53.00 |5243 |52.86 |52.87 |52.28 |5293 |52.77 |52.99

52.52 52.06 |53.23 |51.95 |5231 |5290 |5331 |5291 |52.64 |52.71

52.20 52.05 |52.10 |52.22 |52.64 |53.01 |52.69 |5190 |52.87 |52.64

53.76 5290 | 52.84 |52.78 |5136 |52.88 |53.12 |52.09 |52.51 52.79

53.18 52.67 | 52.67 |5296 |5222 |52.62 |5292 |5290 |52.11 52.87

52.09 5338 | 52.74 | 51.97 | 5272 |5224 |5227 |52.50 |5327 |53.26

53.44 51.64 | 52.76 | 53.01 52.67 | 51.67 |52.12 |52.62 |52.57 |52.88

53.14 5292 | 52.80 | 52.57 |5235 |53.00 |53.14 |52.66 |5235 |51.89

53.14 53.00 | 53.13 | 5256 |5225 |52.83 |5242 |52.79 |51.74 |52.67

52.85 53.69 | 51.85 |52.60 |5249 |52.82 |5283 |5336 |53.19 |53.04

52.78 52.64 | 5252 | 5233 | 53.01 52.03 | 5297 |52.14 |51.75 | 52.95

53.58 53.33 51.75 | 51.49 | 52.82 |5333 |5337 |5234 |5242 | 5246

52.63 5226 |52.84 |51.78 |52.25 |52.53 |5237 |5291 52.87 | 5243

o o @ < 2 ' ~
6lal}f]3Jﬁ°LlTVi‘Llﬂ (n3y) ﬂl@ﬁﬂﬁuuilﬁl,uﬂﬁiﬂ 56 YUADUIN

U

52.37 53.69 | 53.81 53.47 | 52.58 | 524 52.91 52.14 | 5295 | 52.42

52.49 5334 | 5342 |53.44 | 5287 |52.84 |52.67 |5256 |52.89 |53

52.96 53.33 53 5338 | 52.62 |51.9 52.72 | 51.64 |52.86 |53.71
52.31 53.65 |52.82 |533 52.79 | 52.6 5291 5226 |53.2 52.98
5241 53.53 53.56 | 53.16 | 5233 | 52.61 53.27 | 53.05 | 53.28 | 52.06
52.15 53.16 | 53.29 |53.09 |53.18 |52.99 |52.61 53.37 |53.43 | 52.03

51.94 52.87 | 53.89 |53.32 | 5241 53.02 | 5291 5223 | 5334 | 52.25

52 5377 | 5339 | 5346 | 528 52.23 | 5237 | 5238 | 5336 | 53.35

52.32 53.46 | 53.01 53.01 5292 | 5427 |52.79 |51.77 |53.84 | 53.7

52.43 5338 | 5337 |53.83 |5338 |53.08 |52.89 |53.13 |5294 |528
53.65 53.43 53.35 | 53.53 | 5331 53.06 | 52.78 | 52.69 | 52.68 | 52.68
53 53.09 | 53.03 |53.08 |53.92 | 5331 533 53.08 | 53.05 | 53.09

53.64 5339 | 53.28 | 54.1 52.83 | 52.7 53.08 | 52.73 | 53.08 | 52.65

52.94 52.56 | 5333 |53.78 |53.13 | 53.01 5295 | 52.81 51.97 | 52.18
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53.19 53.11 | 5221 |53.28 |5332 |5331 |52.78 |5243 |53.53 |5233

53.27 52.76 | 5235 | 534 5291 | 5289 |52.81 |52.74 |52.88 |53.13

53.45 54.08 | 5278 |52.84 |53.06 |52.83 |5298 |5257 |53.65 |5291

51.95 5342 | 5274 |53.04 |53.04 |52.83 |53 52.6 52.61 52.18

52.78 53.18 | 53 5292 5253 |52.15 |5295 |5262 |51.76 |52.92

52.66 52.65 | 53.89 | 53.1 5324 | 53.74 | 529 5236 | 52.86 | 52.6

534 52.85 | 53.6 53.07 |53.02 |52.77 |53.05 |52.54 |5292 |5251

53.08 53.77 5332 |5346 |5276 |53.22 |5246 |53.04 |5227 |53.02

53.03 52.86 | 52.69 |5294 |5245 |52.14 |5235 |53.13 |527 52.38

52.83 5322 | 5392 |5345 |5224 |5224 |51.52 |52.73 |51.89 |53

53.12 5296 | 53.55 |52.71 52.15 | 52.71 53.18 | 52.15 | 53.59 | 52.26

52.94 5322 | 53.54 | 5295 | 528 52.65 |52.86 |52.58 |53.1 52.97

53.54 52.81 5326 | 53.18 | 528 52.94 | 52.64 |52.66 |53.06 |532

53.58 53.12 | 53.69 | 53.56 | 5229 |52.82 |52.7 52.83 | 5299 | 53.04

52.5 53.58 | 53.87 |53.39 |5229 |5334 |5198 |52.64 |5237 |53.07

53.04 53.17 | 53.59 |52.85 | 523 53.41 5293 | 5228 | 52.55 | 52.16

53.19 52.84 | 5337 |52.62 |5249 |5226 | 5281 52.64 | 52.68 | 52.37

53.53 53.53 53.13 | 52.81 52.64 | 5348 |53.19 |523 52.19 | 53.1

53.7 53.09 | 53.68 |52.85 | 5231 52.64 | 53.18 | 52.89 | 52.58 | 52.76

52.89 53.55 |53.03 | 52.61 5233 | 5298 |52.07 |S53.11 52.8 53.1

53.08 53.83 | 53.6 52.98 | 53.71 53.14 | 51.53 | 5336 | 5273 |52.61

53.56 53.44 | 5298 | 523 52.08 |52.86 |53.15 |52.62 |5244 | 52.16

53.32 53.6 53.07 | 52.83 | 53.51 52.88 | 52.85 |5296 |53.04 |523

52.48 53.01 5345 |52.62 |5328 |52.68 |52.72 |53.19 |51.8 52.38

53.68 53.74 | 5337 | 52.54 | 5256 | 52.61 53.22 | 5341 52.31 52.74

53.26 53.77 | 52.63 |52.59 | 5281 53.21 53.04 | 53.72 | 5272 | 52.51
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5244 | 5197 |51.18 |5240 |5233 |5191 |51.72 |54.03 |5333 |51.76

51.34 | 5211 | 5211 |52.52 |5096 |52.00 |53.18 |51.28 |51.78 |50.93

51.32 | 5141 | 5241 |51.33 |51.99 |5198 |51.72 |5323 |5133 |5429

52.78 | 5132 |51.74 |51.70 | 52.21 5144 | 5330 |5247 |5093 |51.29

5290 | 5197 |5137 |51.14 |51.20 |51.49 |5220 |51.77 |51.94 |51.90

5221 | 5237 |52.02 |53.09 |51.13 |51.81 51.27 | 51.52 | 52.06 | 53.97

51.62 | 51.62 |53.55 |52.87 |51.25 |51.83 |50.75 |51.82 |52.24 | 52.62

52.64 |52.89 |5198 |52.75 |51.58 |5229 |51.47 |5057 |52.61 52.13

52.76 | 51.77 | 52.63 | 5140 |52.26 |51.74 |51.41 52.70 | 51.39 | 52.08

51.38 | 53.19 | 5196 |52.28 | 5231 51.78 | 51.86 |51.30 |52.48 |51.34

51.15 | 51.60 |5190 |51.77 |5237 |S51.75 |51.55 |5338 |51.60 |52.33

51.88 | 5224 |5250 |51.78 | 52.51 51.54 | 52.05 |5140 |5195 |5191

52.65 |52.79 |51.22 |51.85 |51.88 |52.15 |5272 |5098 |52.78 | 52.33

5139 | 5333 | 5257 |5141 52.62 |51.22 |51.25 |50.69 |51.18 | 51.68

52.40 | 5230 |5237 |51.69 |51.63 |5248 |51.89 |51.49 |5228 | 52.00

52.12 | 5247 | 52.01 5236 | 51.79 | 52.64 | 51.61 5138 | 52.12 | 52.66

51.92 | 5244 | 5131 5223 | 5260 |51.70 |5224 |52.65 |51.23 |52.86

5098 | 52.12 | 5226 |52.07 | 5231 50.99 | 52.81 52.58 | 52.19 | 50.92

51.77 | 5235 |50.65 |5195 |51.86 |51.60 |52.76 |5232 |52.02 |5243

50.93 | 50.19 |52.03 |51.57 |51.51 52.50 | 53.02 |52.88 |52.53 |51.55

50.83 | 49.91 52.85 | 51.26 | 5246 | 51.71 52.40 | 5147 |52.74 | 53.21

5136 | 52.00 |52.04 |51.76 |52.17 |52.83 |5225 |5236 |51.61 51.29

52.44 | 51.32 | 5255 |5238 |5235 |5136 |5228 |51.66 | 52.81 51.70

52.96 | 52.73 52.64 | 51.21 5235 | 5224 5233 |51.72 |53.09 |5191

51.59 | 5138 |52.48 |5249 |5278 |50.84 |50.88 |52.03 |52.73 |52.33

51.36 | 5330 | 5219 |51.56 |52.17 |50.82 |5324 |52.18 |51.88 | 52.85

5223 | 5356 | 5146 |5195 |52.06 |5342 |51.11 51.47 | 51.95 | 51.95

5146 |5193 |51.98 |52.07 |5255 |51.78 |50.77 |5295 |51.98 |52.23
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51.40 | 51.63 |5259 |51.36 |5275 |5225 |51.52 |5095 |5232 |51.94

52.62 | 53.54 |51.08 |51.73 |51.67 |52.06 |52.11 |52.11 |53.30 | 53.32

52.78 | 5297 |53.54 |51.99 |5248 |52.13 |51.72 |50.71 |5136 |51.61

5342 | 52.09 |52.68 |52.62 |5254 |51.16 |5222 |5233 |53.48 |52.13

51.71 | 51.50 | 52.68 |51.39 |5334 |51.76 |5227 |52.12 |51.65 |53.13

52.59 | 5145 |51.78 |52.83 |5290 |5237 |52.71 51.75 | 51.39 | 50.69

51.41 | 53.15 |5220 |52.13 |51.08 |53.27 |52.55 |5251 52.08 | 53.11

5296 |5230 |52.60 |51.89 |50.71 52.63 | 51.24 | 52.61 53.24 | 50.88

51.62 | 5248 |52.02 |52.04 |50.77 |5249 |5220 |53.02 |51.23 |5349

51.50 | 5137 |52.17 |51.57 |5294 |51.54 |53.10 |51.67 |51.98 | 52.02

51.39 | 5336 |52.89 |5099 |52.69 |5250 |51.58 |52.75 |51.90 |53.43

51.92 | 52.68 |5240 |5096 |52.54 |5224 |51.45 |52.67 |53.10 |53.49

NedaUNISUAN LL’QQYTE]}JH a

Normal

99.9

4 Mean 5239

4 StDev 04259

99 N 400

AD 0678

95 P-Value 0076
90
80
= 70
S &
%) 50
o 4
o 30
20
10
5
1
0.1

51.0 515 52.0 525 53.0 535 54.0

ihmilnussaitenuis 50 du

~ I a an 9 A <3 Qy
DINN N.15 ﬂi’W\ILLﬁﬂ\‘]Waﬂ13ﬂﬂﬁ@ﬂﬂ31ﬂlﬂuﬂﬂﬁﬂ1ﬁﬁﬂ@lﬂlﬂ\i"lj@%ﬁﬂﬂ?WﬂﬁﬂUiﬁﬂq 50 ¥U
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NEAUANSLLR ﬂLLQ\‘I*ﬁE)Hﬂ
Normal

99.9

Mean 52.09
StDev 04372
N 400
AD 0.708
P-Value 0.064

Percent
&

011 - - - —
51.0 51.5 52.0 525 53.0 53.5

dwtinussafimnuisa 52 Su

~ I Aa aa 9 A <3 e
NINN d.16 ﬂTW\ILLﬁﬂQWaﬂ15ﬂﬂﬁ@ﬂﬂ31NLﬂUﬂﬂﬁﬂ1\3ﬁﬂﬁm@ﬂm@yjaﬂﬂﬁquﬁjﬂiiﬂq 52 ¥U
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NEADU AR ﬂLL’Q\fI‘fl‘E]J;Ia
Normal

L R — - e - - - —

Mean 52.66
StDev 04562
N 400
AD 0415
P-Value 0333

Percent
3

51.0 515 520 52.5 53.0 535 54.0
tminuTTafinusl 54 du

~ I a 9 A < QS‘ 1 =
NN 9.17 ﬂiTV\ILLﬂﬂQﬂ15ﬂﬂﬁﬂﬂﬂ31ulﬂuﬂﬂ@ﬂ]@ﬁ]Bﬁgﬂ‘ﬂﬂ?"lllﬁ'l‘ﬂﬁﬁi] 54 YUNDUIN
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NEADU AR ﬂLL’Q\fI“flJE]JGIa
Normal

99.9

Mean 52.93
StDev 04834
N 400
AD 0.360
P-value 0.446

Percent
U
o

01 - -— - —
51.0 51.5 52.0 52.5 53.0 53.5 54.0 545

thwlinussafimnusl 56 Su
A < A ) A 2 2 a
DINN .18 ﬂj'W\lllﬁﬂQWaﬂ'lﬁlﬂﬂﬁ@‘]_lﬂ'nil!ﬂJL”Jﬂ@]ﬂl@\‘iﬂl@l]“ﬁﬂﬂq'lulﬁﬁi_liiﬂ 56 FUADUIN

NEADU AR ﬂLL’Q\fI‘fl‘E]J;Ia
Normal

99.9+

Mean 52.07
StDev  0.6980
N 400
AD 0.393
P-Value 0374

Percent
3

50 51 52 53 54
dmilnussafianasa 58 du

= 3 a 9 A < 2 1 ~
NN .19 ﬂ‘iW\hLﬁﬂ\‘lNﬁﬂTﬁ‘VIﬂﬁ@1Jﬂ’ﬂllLﬂuﬂﬂﬂﬂl@ﬂﬂlﬂyﬁﬂﬂ’ﬂﬂﬁ’)ﬂiTQ 58 FUADUIN
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Test for Equal Variances: Speed 58 pcs/min, Speed 56

Method

Null hypothesis
Alternative hypothesis
Significance level

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

Bartiett’s method s used. This method is accurate for normal data ondy.

95% Bonferroni Confidence Intervals for Standard Deviations

Sample N StDev C
Speed 58 pcs/min - 400 0.698004 (0.639385, 0.767523)
Speed 56 pcs/min - 400 0.483356 (0.442763, 0.531497)
Speed 54 pcs/min - 400 0456194  (0.417882, 0.501629)
Speed 52 pcs/min - 400 0437167  (0.400453, 0.480708)
Speed 50 min/min 400 0425890 (0.390123, 0.468307)

Ingividual confidence level = 99%

Tests
Test
Method  Statistic  P-Value
Bartlett 149.47 0.000

Test for Equal Variances: Speed 58 pcs, Speed 56 pcs,...

' ] aaa <
ﬂ’]Wﬁ 4.20 Wﬁﬂ’]ﬁ‘ﬂﬂﬁ@‘ﬂﬂ?’]iﬂ!ﬂﬂﬂ’]\ﬁl@\?ﬂ'ﬂlﬂlﬂ3‘1.]3'31!515}}@11“?1ﬂ?\‘]ﬁﬂﬁﬁﬂfﬂﬂﬁ?ﬂiﬁﬂ

50, 52, 54, 56, 58 FUADUIN

Test for Equal Variances: Speed 58 pcs, Speed 56 pcs,...

... d 50 min/min

Speed 58 pcs/min | e —
Speed 56 pcs/min - |
Speed 54 pcs/min - e —
Speed 52 pcs/min | —e—
Speed 50 min/min-  [——®—
04 0.5 06 0.7 0.8

95% Bonferroni Confidence Intervals for StDevs

Bartlett's Test
P-Value 0.000

{ ' 3
ﬂ'IW‘ﬁ .21 ﬂTW\lWﬁﬂ'ﬁﬂﬂﬂ”ﬂﬂﬂfnul!ﬁﬂﬂ%‘]‘“@\?ﬂ?ﬂll!ﬂﬁﬂijuslgl}@y‘aﬂj'lulijﬂiiﬂ

58, 56, 54, 52, 50 FUADUIN



130

One-way ANOVA: Speed 58 pcs/min, Speed 56 pcs/min, ... 0 min/min

Method
MNull hypothesis All means are equal
Alternative hypothesis  Not all means are equal
Significance level a =0.05

Equal variances were not assumed for the analysis,

Factor Information

Factor Levels Walues
Factor 5 Speed 58 pcs/min, Speed 56 pcs/min, Speed 54 pes/min, Speed 52 pcs/min, Speed
50 min/min

Welch's Test

DF
Source  Num DF Den F-Value P-Value
Factor 4 992.565 217.23 0.000

Model Summary

R-sg R-sg(ad)) R-sqipred)
29.65% 29.51% 29.30%

Means

Factor N Mean  StDew 95% CI

Speed 58 pcs/min 400 52.0692 0.6980 (52.0006, 52.1378)
Speed 56 pcs/min 400 529309 04834 (52.8834, 52.9784)
Speed 54 pcs/min 400 526572 04562 (52.6124, 52.7020)
Speed 52 pcs/min - 400 52.0939 04372 (52.0510, 52.1369)
Speed 50 min/min 400 523902 04259 (523484, 52.4321)

Games-Howell Pairwise Comparisons

Grouping Information Using the Games-Howell Method and 95% Confidence

Factor N Mean Grouping
Speed 56 pcs/min - 400 529309 A

Speed 54 pcs/min 400 52,6572 B

Speed 50 min/min 400 52.3902 C
Speed 52 pcs/min 400 52.0939 D
Speed 58 pcs/min - 400 52.0692 D

Means that do not share a letfer are significantly different.

Probability Plot of 1

Interval Plot of Speed 58 pcs, Speed 56 pcs, ...

' 1 aa 3
A 3.22 wam'i1/1ﬂﬁauﬂ:mJmﬁ@uuazu@m@mmmamm%gammmmm

58, 56, 54, 52, 50 FUADUIN
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Games-Howell Simultaneous 95% Cls
Difference of Means for Speed 58 pcs, Speed 56 pcs, ...

Speed 56 pcs - Speed 58 pcs

Speed 54 pcs - Speed 58 pcs

Speed 52 pcs - Speed 58 pcs

Speed 50 min - Speed 58 pcs

Speed 54 pcs - Speed 56 pcs —e—
Speed 52 pcs - Speed 56 pcs ——

Speed 50 min - Speed 56 pcs —

Speed 52 pcs - Speed 54 pes — 8

Speed 50 min - Speed 54 pcs —e—

Speed 50 min - Speed 52 pcs
-1.0 -05 0.0 05 1.0

If an interval does not contain zero, the corresponding means are
significantly different.

Interval Plot of ihniinussa, dhninusss, ...
95% Cl for the Mean

53.0

%
" s\ N\

524 [N

Data

522 I

520

Individual standard deviations are used to calculate the intervals.

{ 1 <
ﬂTWﬁ 3.23 ﬂiW\ILLﬁmNams‘mﬁ@‘ummmﬁ@mmmmﬂm"lwmﬂjmglaﬂ’s"lms’misi;

58, 56, 54, 52, 50 ¥UADUIN
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A 9 o ?_.,’ LY 9| v [ 9y
ATNN 9.1 ﬂlﬂyﬁﬂﬁ%’ﬂu1ﬁuﬂﬂiiﬂllﬂ\1‘Viﬁ\iﬂﬁﬂi‘ﬂﬂ?ﬁ 450 Uoya

L T TIUINAIDE
doadnl|

n 1 2 3 4 5 6 7 8 9 10
1 5149 | 51.6 | 51.46 | 52.07 | 51.51 | 51.15 | 52.61 | 51.42 | 51.13 | 52.02
2 52.12 | 52.59 | 52.58 | 52.28 | 52.58 | 52.28 | 52.17 | 51.81 | 51.64 | 52.43
3 52.38 | 52.25 | 52.87 | 53.23 | 52.42 | 52.09 | 52.78 | 52.8 | 51.69 | 53.65
4 |5274| 52853375292 | 52.853.39 | 52.89 | 53.09 | 53.22 | 53.33

1 5 | 53.1553.05| 53 |51.78|52.08 | 53.22 | 52.16 | 52.68 | 51.69 | 53.07
6 | 5283|5338 |53.15|53.34 | 52.99 | 52.81 | 53.27 | 52.79 | 53.35 | 51.89
7 | 5243 |53.81 | 5248 | 51.97 | 53.74 | 52.54 | 53.8 | 52.36 | 52.39 | 52.08
8 |51.82| 53.8(53.06| 53|53.18|52.58|52.89 |52.31 | 53.47 | 52.91
9 529 | 52.78 | 52.9 | 52.82 | 52.78 | 5234 | 52.55 | 52.8 | 52.54 | 52.98
10 | 51.55 | 52.03 [ 51.82 | 53.52 | 52.74 | 51.8 | 51.22 | 52.11 | 52.05 | 51.52
11| 5277 | 52.92 | 51.92 | 52.26 | 52.62 | 52.61 | 52.06 | 52.47 | 52.02 | 52.92
12| 526 |52.43 | 52.36 | 52.07 | 52.17 | 52.17 | 53.2/| 51.98 | 52.36 | 52.17
13| 5212 | 52.59 | 52.58 | 52.28 | 52.58 | 52.28 | 52.17 | 51.81 | 51.64 | 52.43

2 14 | 52.77 | 52.51 | 52.05 | 51.78 | 52.29 | 52.57 | 52.83 | 52.66 | 52.21 | 52.7
15 | 52.27 | 52.74 | 52.41 | 52.29 | 52.18 | 53.2/| 51.98 | 52.46 | 52.64 | 52.04
16 | 52.93 | 51.76 | 52.32 | 52.87 | 52.53 | 53.22 | 52| 5222 | 53.3|51.92
17 | 51.99 | 52.23 | 51.76 | 52.78 | 52.65 | 52.52 | 52.12 | 52.78 | 51.87 | 52.48
18 | 527 | 51.9|52.07 | 52.48 | 52.44 | 52.17 | 52.07 | 52.06 | 52.02 | 52.16
19 | 523 (5227|5219 | 52.11 | 53.04 | 52.01 | 52.36 | 52.73 | 53.05 | 53.25
20 | 5285|5232 |52.83 | 53.39 | 53.02 | 53.02 | 53.11 | 52.84 | 53.2| 52.5
21 | 53.08 | 53.38 | 53.64 | 53.77 | 52.53 | 52.99 | 52.62 | 52.8 | 53.6 | 51.32

: 22 | 5134 | 51.51 | 52.34 | 52.71 | 53.38 | 53.41 | 51.93 | 53.16 | 52.36 | 51.89
23 | 5357|518 | 5233 |53.09 |52.81 | 51.72 | 53.41 | 53.77 | 52.85 | 53.02
24 | 53.01 | 52.01 | 52.16 | 53.12 [ 52.2 | 52.57 | 52.44 | 53.63 | 52.57 | 52.49
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Soad | 4 Tu NUIUAI0G19(AD)
i 1 2 3 4 5 6 7 8 9 10
25 53.2 [ 53.02 | 51.82 | 53.07 | 53.39 | 52.57 | 53.29 | 53.7 | 53.43 | 52.28
26 | 5328 |53.23(52.14 | 52.7|5333|51.71 | 53.4 5219|5328 |53.72
27 | 51.84 | 53.89 | 52.05 | 52.29 | 51.65 | 52.22 | 53.61 | 53.86 | 51.95 | 53.3
28 | 52.77 | 53.04 | 53.03 | 52.1|53.23 | 52.66 | 52.42 | 52.69 | 52.47 | 52.38
29 | 52.95|52.57 | 5321 | 52.97 | 52.37 | 52.36 | 52.94 | 52.89 | 52.52 | 52.24
30 | 52.49 | 52.82 | 52.76 | 52.15 | 532 | 52.07 | 52.93 | 52.67 | 52.83 | 52.78
31 | 52.86 | 52.92 | 52.27 | 52.7 | 51.89 | 53.59 | 53.1 | 53.06 | 52.99 | 52.37
4 32 | 52.85| 52.8 5221|5275 |52.62 | 52.52 | 52.45 | 53.21 | 52.54 | 51.59
33 | 52.54 | 53.06 | 51.6|52.39| 53.1|51.33|52.77 | 53.03 | 53.62 | 51.94
34 | 5146 | 52.3 5246 |52.59 | 52.02 | 52.4 |53.26|52.92|52.09| 51.9
35 | 51.79 | 52.86 | 52.46 | 52.65 | 52.61 | 52.04 | 52.06 | 52.68 | 52.59 | 52.83
36 524 [53.06| 53.3|53.62| 52.8|52.81| 53.1|52.55| 52.8]51.97
37 | 51.85|53.26 | 53.37 | 53.78 | 53.43 | 51.93 | 51.37 | 51.86 | 53.27 | 52.19
38 | 52.53 | 52.6| 5249|5272 | 53.14 | 52.83 | 53.27 | 52.8 | 52.61 | 52.69
39 | 52.86 | 52.13 | 52.94 | 52.03 | 52.72 | 51.6 | 52.42 | 52.6 | 52.09 | 52.98
40 51.7 [ 53.34 | 52.3 | 52.12 | 52.95 | 51.65 | 52.26 | 52.12 | 51.56 | 52.19
5 41 | 52.06 | 52.01 | 52.28 | 52.54 | 52.47 | 52.17 | 5239 | 52 | 52.88 | 52.44
42 | 5244 | 52.98 | 5236 | 52.72 | 52.6 | 52.69 | 52.47 | 53.23 | 52.49 | 52.68
43 | 52.37 | 52.47 | 5235 | 52.46 | 5239 | 52.1 | 53.25 | 53.26 | 52.88 | 52.27
44 | 52.07 | 52.2(52.08 | 52.44 | 52.47 | 51.94 | 51.8 | 52.6 | 52.42 | 52.64
45 | 51.47 | 52.49 | 52.72 | 51.85 | 52.06 | 52.49 | 52.44 | 52.07 | 52.03 | 52.59

ARAIUAWNINY 52.56 NSU
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