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## 4080170222 : MAJOR LINGUISTICS

KEYWORD ;: PRONUNCIATION / ENGLISH FINAL CONSONANT CLUSTERS / THAI STUDENTS
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The purpose of this research is to analyse the pronunciation of double final consonants in English
by Thai students, to study the relationship between d@gl:é'c_gpt'dil‘ﬁculty in pronouncing final consonant clusters
according 1o the theory of contrastive studies and cotreetiess in pronunciation, and to compare the ability to
pronounce the clusters correctly between m.il’e and female studenis. Six  linguistic variables are included in
the study: (-nt), (ns), f—!‘liﬁg f‘kﬂl {‘EH}\J* and (-1t). The data are collected by recording the subjects’
reading of a 4ﬂ~it:m—wﬁ"fd1iﬁb"l‘hu’suhjtnls ate 60 Matthayomsuksa V students in the science program of a
provincial school: 30 malles and 20 females w-thgm:le point average of over 3.00. The data are statistically analysed
h}rpcrmmagcaﬂdll'mchrs;[ﬂr: :ﬁ:{ymnl} e

The results show‘__‘.hal there are five lyscsqf variation: (1) correct pronunciation of both sounds, (2)
deletion of one of the two sounds, (3) rtpiacﬁri;hnl of one or both sounds, (4) deletion of one sound and
replacement of the other, and (5)  insertion ué‘j‘a:r; - & sound. It is found that a resonant followed by an
obstruent is the linguistic variable whm&ﬁn be mn/gt'c}}rr:cdy pronounced. and an obstruemt followed by an
obstruent is the variable that is mosl ﬂﬁen redum sound. Morcover. the subjects pronounce the final
clusters as two sounds more than as 6ne sound. WH:H ﬁliy'prnnuuncc._;hcm as one sound, they pronounce the
first consonant more lﬁan the second consonant, =

With regﬁd"m degrees of dilticulty in prﬂnmmdl‘lg E-ﬁrrcr.llr‘fhc clusters could be ranked as follows
from the easiest to the most difficult: a nasal followed by a stop, @ nasal followed by a fricative, a lateral
followed by a stop, a nasal followed by an affricate, a stop followed by a fricative, and a fricative followed by a
stop. That orderdoes-pot-agrec with the-hypothesis, The lateral-followed by-the stop is the third rather than the
last. However Wl this variable.is igrnosed Cthe ranking ofthe rest of the vatiables agrees with the hypothesis,
Comparing male and female subjects, the overall result shows that female students pronounce more correctly
than male students and ‘the | value is siatistically significant. I suggests that [emale uses more prestigious
variants than male. When each linguistic variable is examined, results still show thar female students pronounce

more comectly than male students but the value 15 not statistically sigmificant in any lingusstic vanable.
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1.1

1.2

1.3

1.4

L5

NOYIUAN (stop) AMAIUNTYFUTDU

p+ tes (¥ script, depth, lapse

t+ 88 1% eighth, blitz

k+ ts 19U tact, mix, decks

b+ dz I%M jobs, Babz

d+ z M buds

g+ dz 151 dragged, digs

wiyfeaumsn (fricative) Mudomigyyuzdug

f71 1 e's 1Y tufl, fifth, roofs

v +d = 1% loved, lives

B A4 19U pitched, breaths

8. A& 1% bathed, paths, truths

s+ pt kK 1% wasp, mist, risk

z 4 d WY closed

iy 49 touched

3 +d 19U garaged

WiRMEINEN (nasal) AMAIONTRIUL DU

n o pdfez (%} pump, blamed, triumph, Thames

n+tdtfdzesz 1914 hint, bend, lunch, change,
month, since, learns

D +kdz %W rank, banged, rings

ﬂﬁmwziugu (lateral) AWIAIONTYIUSDUA

l+ptkbdtf{ dzmn fvesz
' (3 help, belt, milk, bulb, gold,
mulch, bulge, helm, kiln,
wolf, shelve, health, false, bulls
NOYYULANITUAUNG N (affricate) ﬂm{mﬂﬁwwzﬁuq
ti+t %Y watched
dz+d 19U charged
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[-pt] [-kt] [-ps] [-ks]

1. apt l. act 1. lapse 1. ox
fact 2, axe

pact 3. box

AW

sect fox

4
5 fix
[
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[-ft]

[-spl

[-st]

[-sk]

2. gift
3. shift
4. lift
5. left
6. craft

7. cleft

10. tuft

s W

crisp

clasp
wasp
lisp

best
ghost

A owoN

east

fast

MR W 2 =& s

10. just
11. last

12. least

2
i

nest

. list

8 3 8B
g
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[-mp] [-nd] [-nt] [-nk]

1. jump 1. and I. ant 1. drink
2. pump 2, friend 2. want 2. thank
3. lamp 3. band 3. rent 3. pink
4. camp 4. hand 4. tent 4. think
5. stamp 5. send 5. aunt 5. sink
6. bump 6. mind 6.  hunt 6. trunk
7. shrimp 7. round 7. front 7. bank
8  limp 8. kind 8. paint 8. tank
9. champ 9. pound 9. point 9. rank

10. end 10. faint 10. blank

11. lend 11. pint 11. blink

12. land 12. plant 12. bunk

13. find 13. print 13. monk

14, send 14. count

15. sand 15. pant

16. wind 16. cent

17. sound

18. mend

19. brand

20. fund

21. bend

22, bland

23. grand

24. trend




[-ne] [-ns] [-nz] [-ntf] [-nd3]
1. month 1. dance 1. lenze 1. lunch 1. change
2. pence 2. branch 2. range
3. once 3. inch 3. hinge
4. since 4. punch
5. chance 5. launch
6. France 6. bunch
7. fence 7. bench
B. prince 8. ranch
9. tense
10. sense
11. hence
[-1p] [1t] [-1k] [-1b] [-1d]
1. help 1. belt 1. milk 1. bulb 1. old
2, salt 2. bulk 2. hold
3. wvolt 3. silk 3. gold
4. =it 4. fold
5. quilt 5. build
6. melt 6. wild
7. felt 7. cold
8. bolt 8. child
9. field
10.-bold
11. shield
12. wield
13. world

14, yield
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[-1m] [-1f] [-1v] [-1e] [-1s] [-1t§] [-1dz]
1. film 1. half 1. shelve | 1. health | 1. pulse | 1. belch . bulge
2. self 2. solve |2. wealth | 2. false 2. mulch
3. golf 3. wvalve 3. else
4. shelf
5.

gulf
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1. ox 21. friend *
2. desk 22. ranch
3. want 23. since
4. chart * 24 melt

5. bunch 23. six

6. once 26. risk

7. sheep * 27. plant

8. felt 28. shine *
9. axe 29. bench
10. ask 30. rock *
11. glass * 31. fence
12. aunt 32. bolt

13. inch 33. think *
14. hence 34. lax

15. salt 35. task

16. train * 36. pant
17. fox 37. ground *
18. mask 38 branch
19. town * 39. chance
20. hunt 40. 'silt
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want |ent® [em | ent® [ ent® | ent® | mt®) | ent®) | t?) | ent?) | ent®)
bunch | (Ot S) |t nt$) et | @mtS | enth [enth | ent§ | 5 (1§
once |81 |m# |insy | @& |ems |nS |8 |08 | s |0
felt SR PSRN K& 1th | 1) Flth | el F1th) | Flthy | lth
we &1 |k kst ks [eks) |ikst [ k& | kst [ ekh | ek
o loskP | kP | cks) | esk™ | kst feky | ok | k& | kD | kB
amt | 0tP) | enthy L ent? | ent® | @t® fat?) | ot [ ent?) | ent?) | et
inch | ent$ | ent§y | ety fents |t | mt® [ @t | 5 et [ elth
hence |FDS] | X ns) |ens) |ms1 |ensy | x (S | ent? | ;mE
o leit™ [ eiom | el | e1eh | elth |elthy | elr | elth | elth) | elth
ox  |ekS |k ks ekt [ kE& [ okE |k k& [k | ek
mask | sk [ ek Jed  fet® ks |esk®™ |5 [es |65 s
mnt | ety | ent® | enth | mnthy fent® [ mt® | nt? [ @t?) [ @th | ot
ranch | tnt§1 | ent§i| et | (3] | ;-Iit h b nth) |8 |t | n€ P |t
énce s |t |msy fem |ems |ens) | s | sy | ent®) | )
melt | E1tR1 | entPy [ o1ty feit® feln o [elthr | clthy [ elth [ ettty | elth
ix k& | ekh kst |k [ ks [ek® [ek& [eks | kb |k
isk | eskM [kt feks kP [eks fskt | kh [ ek™ (el |es
plant | tnt? | ent®r [ent®) | et | €™ | et [ nt? | et | e mth
beneh | tntS1 | mS |t | mts) @t el | @& |entf | x ntf)
fence | [N md |ms) (& |m;thfens | @& |t | em (0]
bott | E1tBy | enthy [ ety | et fet® (et [ eth [ elth [eth) | x

ax ek [ekh ek ek f kY ek® | k& kst [k | ek
ask | kP (s Jeksy | ek™ | esk™ ] eskh | eks  [ek® [k | ek
cat | (0t | (nt®s | mtP | ent? | ent®) [ent® [ensi [ent® e [t
branch | (t$1 | en€ S1|ent$) | ent$) [ mt$ [ @tl | nth [t | et @t
chance |tDS1 |em s | em mth |t |ms) | |em | enS
silt F1t®y | el 1th | el 1t | elt® | et® | elt® | el x

P L ] 14 i e -4
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fh 'H.‘I.Iﬂ 11 wﬁii 'H'I-I'I“ilﬂ 'H'!.I."I.'lluM 'I'I"I-Ii"llS H'I-i'ﬁlﬁ H.'I-I'HIT H'Ili"IIIS H'I\Ii‘!l? H'lli'l‘lﬂ
ox ks | ks | k& [k kst |iks | ks [k [ ks | ekE
desk | 1skM | ks | =) | sk | s rskh) |t | esk™ | rsk?)
want | ntP | ent? | enth) | ent?y | enthy | enth) | enth) | enth | enth) | oty
bunch | 0t§) | entf) | il | ntl |t | mtf [enthH | @l ot
once |31 | (s | o () |8 |rns) |8 | @S | ;S
felt 1t | el SRV FARAE FARATH FARATH FAEAUN KSR AN RS RSN FA T
axe k') tkE | k) thst | kst | ekt kst | ek& | k& | k)
ask k™M k& kY kP | kB pekth | esk® kY kY | ek
aunt | rmt?1 | ent?y [em ntPr ] ent®y P ent®) | gnthy | x nth | mth
inch rnt§y |t |t 5 1peef Jenth | e ent§ | ent S |t f |
hence | (D31 |entfi | |ens | x ms) |ens) | enS | entf) | sy
ol ISV FSEA N FSTAE RS ETE FS TN FSEATE ISEAE PSRN FSTH Pt
fox |k ek ekt Lkt ekE k& ks kY [ kE | kS
mesk [t51 |8 [eSi |et™ fek™ | esk™ skt [ ith (& | ks
hunt | t0tP) | enthy | math | x @t | ent? [ ent?) [t | ent®) |
ranch | nt$) | entS) fenth |t S lentS) [athH | en5) |1 | enS1 | ent
since |t | & | @th fepk® f s |ens) sy |3 | mE | ens)
mett | C1tP) | ety | eltPyr fEltRy | ent®y | e1th) | elth) [ eltP) | el | el
six k| ks ekh | k™ | kst | k& kst | k™ | ks | kB
ik st | kY [est | eok® [ k™ [ ek® [ cskM st | x Skh)
plant | tnt™ | enthy | ent®y | ent®) | ety | enth | ent?) | o0t®) | et | om
bench | t0tS1 | ent$) | €S|t | entS [m@th [ @th @l | ;f [ @t h
fence | FT g |3 |l {md | sk | ;S | md | ;)
bolt | X SEATH FOELE ST FOLUNE PREA Y FELS0N PN FAELIN FAT

lax ko Lk ek k™ | ekE | ek™ (k& ek | ek | kS
ak 1k [kl Jed |eok® fik™ | esk® | esk™ | et | eksk™ | ks
pant mth | tnth) | m@mth | et™ | mt? | @t? | et? | ent? | ent?y | mth
branch | (0t§) [ en§y oty |y | ent§) [ en§y et @) je@§ @b
chance | (031 | tnt? | em (ns) |ens) |ens) |tnst | & | enth | an®
silt X X CER) et®r | elt®) | elthy | ek | elthy | et | elth
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i1 muiizt | muiiz2 | sz | euilze | eudizs | meflze | midir | eudize | ewfize | muiao
ox k't kM k& |kt | k& kst | tkst kst | ks | k&
desk |ekB |eth [et& & (') | sk | sk | eskPr | eskPy | ekt
want | (O rnt? | enth [ [ ent®) | ent®) | ent®) | tP) | enth) | ent®
bunch | [T mtf | x tP [ ent§) fnt§ | entS [ mtf | @t [t
once | (1 (1] (S | nd | S |mE |3 |8 | sy |0
felt | X F1th | e1th | e 1) SR FSEASN PSRN FSSAJN FORAT)
ae |k [k [ekd [ ek [ kS | ks | k& [kE | k& | kS
ek |ekD ek k™ ek JikE feskM [ ekt k™ k& | k)
ant |t | enth fent® Jnt® [ [ent?) | ent?) | et | mt®) | eath
inch | X ent §1) enth fem nj nt® | mt$) | ent$) | ent$) | ent§)
hence |03 | ntfy | x 61} (ms) |ens) |tns) |8 | ;s | S
salt |11 SRR PSRN PSRN PR TR PR LTR Na b FLthy | e1thy | elthy
ox |tk ek lekh o [ ikh [ k& [eksi | ks [ kst | kst | ek
mask |ek [kt fek® o peth et |esth | eskP) | sk | eskby | ekh
pant | eth | ent® [ enthy [ e fent® [ ent®s | ent® | ent®) [ ent? [ ct®
ranch | 0S| ent§) | enS [,z_if ﬁi ot S11ently | ent) [ ontf Jmth | anth
since |tns1 | €| % 1 |ensi |ens) | enth) |ens) | ens) | x
melt | FLI e1thy [ elthifels  fet®e | elt® [ elt®) [ elth) | elthy | elth
ik tk't | k& k& | kY | cksy | eksk™ foks) | k& | ks | kP
sk |k | X ek | ekS | eksi ik | esk™ | esk® | esk? | kB
plant |t [ o€ | ent® |em [ ent™ [ et | ent® | ent®) | enthy | enth
bench | X X mth) | e | enE®) [ sttty [t | @t | ot
fence | S 0 ent? e (8 [nd |ms) |[mth |ms [t
boit |EERIL &R Eathi] el et | GltR) | elth | eltP | elth | elth
lax tokbr ek |ek® ekl [ ek& [kt [ k™ | ekE | ks |k
wsk O ek | ek [eok® [ et [k | esk® | skt | esk® | k& | kS
pant €M |em [ent® [ [ ent®) | ent®) | ent®s | entP | et | ent®
branch | FRE™ | en€ 51| ct® | em (nt§) | entS) | ent§y | ent§) | ent$) | entf)
chance | tDS1 | tm Fns) | Fo (ntP | nt? | nd | |ms) | @S
ate  |ELER | Elthy [elthy [ eln | el& [ elth [ elt®y | elthy | elth) [ elth
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Arfnn want aunt hunt plant pant
AU 1 [-nt?) [-n] [-n] [-n] [-nf]
AU 2 [-n] [-n] [-nt?] [-nt?] [-nth]
E [-nth] [-n] [-nEh] [-n] [-n]
AuAl 4 [-nth] [-nt"] [-nth] [nt"] [-nth]
Aud 5 X [-nt "] [-nth] [-nth] [-nt?]
Aufi 6 [-n] [-n] X [-n] [-n]
A 7 [-nth] [-nt?] [-nth] [-nth] [-nth]
AU 8 [-nth] [nt?] [-nth [-nt?] [-nt?]
Auf 9 [nth] {(-nth] [-nt "] [-nth] [-nth]
Aud 10 [-nt?) [nth] [nt") [nth] [nth]
AU 11 [-n] [-n] [-n] [-n] [-nE"]
AU 12 [-nthy [nt®] | [nth [-nth] [-nth]
AUl 13 [-nth) [-n] [-t] [-n] [-n]
AL 14 [-n] [-n] [-nth] [nth] [-nth)
Awd 15 [-n] [-n] [-nt {] [-n3] [-n]
AU 16 [-n] [-n] [-n] [-n] [-n]
A 17 [-n] [-n] [-n] [-n] [-n]
Audi 18 [-nt®] [nth] [nth] [-nth] [-nth]
AUl 19 [nth] [-nth] [nt?] | [-nth] [-nth]
Auf 20 [-nth] [-nth] [-nth] [-n] [nth]
AU 21 [-n] [-n] [-n] [-n] [-n]
AU 22 [-n] Fnth] [-nth] [-nt D] [-nth]
A 23 [-n] [-nts] [-nt"] [-n] [-n]
AU 24 [-n] [-nth) [-nEh] [-nth] [-nth]
AUl 25 - [-nth] [-n] [nth] [-nth] [-n]
AuR 26 [-nth] [-nth] [-nth] [-nth] [-n]
AU 27 [-nt?] [-nth] [-nth] [-n] [-n]
AuA 28 [-nth] [-nth] [-nth] [-nth] [-nth]
Aui 29 [-nth] [-nth] [-nth] [-nt?] [-nt?]
AUl 30 [-nth] [-nth] [-nth] [-nth] [-nth)

& J L. ] - Ju - J.
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A want aunt hunt plant pant
Auf | [-nt?] [-nth] [nth] [-nth] [-nt?]
AU 2 [-n] [-nth] [-nt?) [-nt?] [-nth]
v 3 [-nth] [nth] [-nt?] [-nt?] [nth
aufi 4 [-nth] [-ntP] [nth] [-nth] [-nth]
auf 5 [-nth] [-nt?] [-nth] [-nE?] [-nt?]
aufi 6 (nth] [-nt?] [-nth] [-nt?] [-nth]
AT 7 [nt?] (at"] | [nth] [nt?] [-n]
AU 8 [-nth] [-nth] Fnth] [-nt?) [-nt?]
A 9 [-nth] [nth] [nth] [-nth] [nth]
AU 10 [rnj [-nt D] [-nt "] [-n] [-n]
AUl 11 [-nthq [nth] [nth] [-nth] [-nt?]
A 12 fnt ] [-nt?] [nt?] [-nth] [-nth]
Al 13 [t [-n] (ath] | [nt*] | [nth
AUl 14 [-nth] [-nth) X [nth] [-nt™]
aui 15 [nth] [nth] [ntP] [-nth] [-nt?]
aufi 16 [nth) [(nth] [-nth) [-nth] [-nth]
Auii 17 [-nt?] [-ntb] [-nt?] [-nth] [-nt?]
au 18 (nth] | x [-nth] [-nth] [-nth]
A 19 [-nt?] [-nth] [-nth) [-nth] [(-nth]
A 20 [-nt?] [-nt?] [-n] [-n] [-nt?]
Auf 21 [-n] -th -t [-n] [-n¥?]
A 22 [-nt?] [-nth] [-nth] [-nEh) (-n]
A 23 [nth] (-nth] [(nth] [-nt?] [-nth]
AL 24 (-n] [-n¥?h] (-n] [-n] [-n]
w25 [-nth] [-n] [nth] [-nth) [-nth)
AL 26 [nth] [-nth] [-nth] [nth] [-nth]
Auf 27 [-nt?] [-nth] [-nth] [-nt?] [-nt?]
Aufi 28 [-nt}h] [-nt®] [-nt?] [-nt?] [-nt®]
AM 29 [-nt?] [-nth] [-nt?] [-nt?] [-nt?]
A 30 [-nth] [-nth] [-th] [-nth] [-nt?]
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AN once hence since fence chance
AU 1 [-ng] [-n§] [-ns] [-n{] [-ns]
AU 2 [-ns] [-n&] [-n] [-ns] [-n¥§)
Audi 3 [-ns] [-ns] [-ns] [-ns] [-ns]
i 4 [-ng] X [-ns] [-ng) [-n]
A 5 [-ns] [-nt {] [-ns] [-n] [-ns]
audi 6 [-ns] [-ns] [-ns] [-n] [-n]
ﬁu'ﬁ 7 [-ns] [-ns] | [-ns] [-ns] [-ns]
AU 8 [-ns] [ns] f-ns] [-ns] [-n$]
AUA 9 [-ns] [-n§] [-ns] [-ns] [-ns]
AU 10 [ntS] [-ns] [-nS] [-nt§] [-nt ]
AL 11 [-n] (-n] (n] [-n] [-n]
Aufl 12 (ns) Fngl [-ns] [-ns) [-ng)
aui 13 [-n] [-ns] [m] [-n] [-n]
A 14 [-ns] [-n] [-ns] [-nt§] [-ns]
aufi 15 [-ns] [-nt §] ~ [-ns] [-X [n{]
AU 16 [-nt§] [-n] [-n] [-n] [-n]
ﬁuﬁ 17 [-n] [-n] [-n] X [-n]
aufl 18 [-ns] [-ns] [-ns] [-nz] [-nt?]
ﬂuﬂ 19 [-ns] [-ns] [-n] [-ns] [-ns]
AU 20 [ns] [-ns] [-n] [-ns) [-ns]
AU 21 [-ns) [-ng] (-n] [-ns] [-n]
A 22 [-ns] [-ns] [-ns] [-n] [nt§]
ALl 23 [-ns] [-ns] [-n] [-ns] [-n]
Aud 24 (-nt {1 [-ntS] [nth) [-ng) [-n]
Auf 25 [-nt§] [-ns] [-ns) [-n] [-n]
AN 26 [-n] [-ns] [ns] [-ns] [-n]
Aufl 27 [-ns] [-ns] [-ns] [-ns] [-n]
AU 28 [-ns] [-ns] X [-ns] [-ns]
ﬁu'r"‘l 29 [-ns] [-ns] [-ns] [-ns] [-ns]
aufl 30 [-n] [-nt§] [-n3] [(-ntf] [-n§]
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ffmn once hence since fence chance
ﬂu'ﬁ 1 [-ng] [-ns] [-ns] [-n] [-ns]
A 2 [-ng] X [-n] [-ns] [-n]
ﬁuﬁ 3 [-ns] [-ns] [-ns] [-ns] [-ns]
AUt 4 [-ng] [-ns] [-n] [-ng] [-n]
AU 5 [-ns] [-ns] [-ns] [-nt?h] [-nt?]
AU 6 [-ng] [-ns] [-ns] [-ns] [-ns]
ﬂuﬁ 7 [-ng] X [-ns] [-ng] [-ns]
Avd 8 [-ng] [-ns] [-ns) [nt§] [-n§]
v 9 (-ns] [-ns] [-nth) [-ns] [-ns]
AN 10 [-n] [-nt?] [ns] [-n] [-n]
avdl 11 [-ng] (-ng] [-ns] [-n] [-ng]
audl 12 [-n] [-ntf§] [-ns] [-ns] [-nth]
A 13 [ns] [ns]) [nt®) [-n8] [n]
Avl 14 [-ns] [-ns) [-pkt) [-nf] [-ns]
Avdl 15 [-ng] X [-ns] [-ns] [-ns]
A 16 [ns] {-ns] [-ns] [-ns] [-ns]
audi 17 [-ns] [-ns] [-ns] [-ns] [-ns]
audi 18 [(-ns] [-ns] [-ns] [-n&] [-ns]
AU 19 [-n$] [-nt§) [-ns] [-ns] [nt™)
Al 20 [-ng] [-ns] [-ns] [-ng) [-ng]
Awdi 21 [-n] [-ns] [-ns] [-3] [-ng]
Al 2 [-n] [ntf] [-ntf] [-n] [-n]
AN 23 [ng] X X [-nth] [-ns]
A 24 [-ns] [-n] [-n] [-n] [-n]
Al 25 [-ns) [-ns] [ns] [-ns] [ntP]
v 26 [-ng] (-ns] [-ns] [-ns] [-nth]
v 27 [-ng] [-ns] [-nth] [-ns) [-ns]
Aud 28 [-ng] [-ns] [-ns] [-nt§] [-ns]
v 29 [-n$] [-ns] [-ns] [-ns] [-ns]
Al 30 [-ns] [-ng] X [-nt§] [-ns]
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Arfmyl bunch inch ranch bench branch
AU 1 [-nts] [-nt§] [(nt§] [nS) [-n§]
Auf 2 [-nth] [-§] [-n§] [-nt ] [-n]
A 3 [-n) [-n§] [-nt{] [-n§] [-n§]
AU 4 [-nt§] [-nt§] [-nt{] [-n¥s] [-n¥§)
v 5 [-nt{] [-nt§] [-nt§] [-nt§] [-n]
aui 6 [-n¥s] [-ns] [-ns] [-ns] [-n§]
AR 7 [-n§] [-nt{] [-n§] [-n§] [-n§]
A 8 [-nt§] [-nt§] (s [-n¥§] [-n¥{]
AU 9 [nt§] [-§] [-£ 51 X -]
v 10 [ntf] [-nt§] [-nf] [n§] [-nt]]
Aud 11 [-n] [-n] [-n] [-nt”§] [-ntf]
Awi 12 [nt ) [t [-§] X [ntS§]
Auil 13 X [-nt§] [-n] [nt"™] | [at’§)
Auii 14 [-nth] [-nt§] (] [-nt§] [-nf]
Auil 15 5] [nt§] (0] X 5]
At 16 [-n] [-n] [-n] X [-n]
AU 17 [-n] [-ntfl [-ntf] X [-n]
AU 18 [-nt§] [-nt §] fnt§] [-nt§] [-ntf]
AUl 19 [nt§] [-nS] [-nt§] [-n§] [-nt ]
Awi 20 (ntf] [ntf] [-nt§) [-nt§] [-nt§]
AL 21 [-nt §] [-n¥§] [-n] [-ns) [-n]
Auf 22 [-nts] [-nt§] [-nt§] [-nt§] [-n]
Auf 23 [-n] [-n] [-n] [-ns] [-ns]
AT 24 [-nt§] [(-nt{] [-nth] [-ns] [-n¥§]
AUl 25 [ntf] [-ntf] [-ntf] [-ntf] [-nt §]
AU 26 - [(-nth] [-nth) [-nth] [-ns] [-nt §]
AU 27 [-nt§] [-nt§] [-nt§] [-nt§) [-n]
A 28 [-n§] [nt§) [-nt§] [-nt{] [-nt§]
Aui 29 [-nt§] [-nt§] [-nt§] [-nt§] [-nt §]
AL 30 [-nf§] [-nt§] [nt §] [-nt §] [-n§]
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Afnn bunch inch ranch bench branch
AU 1 [-nt§] [-nt§] [-nt{] [-nt§] [nt{]
AN 2 [-n] [-nt §] [-nt §] [-n3] [-n¥§]
A 3 [-ntf] [nt§] [-nt§] [nt§] [-nt§)
Avd 4 [-nth] [-nts] [-n&) [-nts] [-nt§]
AU 5 [-nt§] [-nt§] [-nt?] [-nt§] [-nt§]
AUl 6 [-nt {] [-n{] [nth] [-n{] [-nt§]
Avdi 7 [nt§] [-nt{] [-ns] [-ns] [-nt{]
AR 8 [-nt ) -§1 [-nt§) [-nt§) [-nt§]
AU 9 -5 [-nt §] nt§) [-nf] [-nt §]
A 10 [-n] [-nt ] [-nt"] X [-nth)
auil 11 [nt§1 [-nt ] (-nt ] [-nt{] [-nt§]
auf 12 Enty] [-ntS§) [-nt§) [t §] [-n§)
A 13 [-n] [-nt§] (nt§] | nEg [nt§]
A 14 [-nt§] [-t§] [-nt§] [-nt§] [-n§]
ALl 15 (-ntf] (nt§] | [mt{] | oty [nt§]
AU 16 [-nt§] (5] [nt]] [-nt§] [-n]
AU 17 [-nt{] f-nt §] [-n§] [-nt§] [nt ]
auf 18 [(ntS] (-nt§] [-n§] [-n§] [-n§]
AUt 19 [nfl [-nt§] [-nf] [-nf] [-nf]
A 20 [-nt§] [n§] [-ntf] [-nEf] [-n§]
AUl 21 [-n] X [-n8] X [-nth]
Avii 22 [-nt {] [-nt{] [-nt{] X [t §]
Aufl 23 X [-nt?] [-n3] [-nth] [-th]
AR 24 [-nth] [-n] [nth] [-n] [-n]
ALl 25 [-nt§] [-n] [t §] [n¥%] | [nt{)
Al 26 - Lot | [nth] [-nt §] [nst®] | [ntf]
vt 27 [-nt§] [-nt §] [-ntS§] [nt{] [nt§]
Avi 28 [-ntf] [-ntf] [nt]] [-ntf] [ntf]
A1l 29 [-nt§] [nt§] | [ntS] [nt§] | [ntf)
AUl 30 [-nt§) [-nt§) [-nt{] [-nt§] [-nt§)
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A felt salt melt bolt silt
AUl 1 -1] [-1] [-1] [-1] -1]
w2 [-1] [-1] [-1E1] [-1ER] [-th]
Aud 3 [-1th] [-1] [-1th] [-1th] [-1t?]
AU 4 [-1%¥h] [-1] -1th] [-1¥R) [-1th]
Aaudi 5 [-1] -1] [-1] -t " [-th]
Auii 6 [-1] [-1] [-1] [-t] [-1]
AN 7 [-1th) [-1¥h] [1th] [-1th] [-1th]
AUT 8 [-1th) [F1th) [1t] [-1th) [-1th]
audi 9 -1h] [-1t}] [-1tY] [-1tP] [-1th]
Al 10 [-1th] [-1th) [-1th) [-th] [-1th)
Auf 11 [-1} [-1] [-1] [-th] [-1]
A 12 F1th [-1th] [-1t}] [-at?] X
aui 13 1 -1] [-£h] [-1] [-1]
AUl 14 [-1] (1] [-1] [-t?] [t
Auf 15 [-1s] 1 [-1s] [-1s] [-1s]
Al 16 [-1] (1) [1] '] 1]
A 17 [-1] [-1] [-1] [-t'] [-1)
Auf 18 [-1th) [-1th) -1th] [-1t"] [-1th]
AU 19 [-1] [-1th] [-1th] [-t5] [-1th]
Audi 20 [-1th] [-1t}h] [-1th] [-1th] [-1th]
Audl 21 (1) 1 [-1] -t [-1]
Auf 22 -1) [-1th] [-1th) X 1)
Aud 23 [-1] [-1] [-nt s} [-th] [-ns]
A 24 [-1] -1] [-1%1] [-1] [-nth]
AU 25 [-1] (1] 1th) [-1] [-1th]
auii2s - |0 1tk [-1s] [-1t) [-1th) [-1]
AN 27 -1th] [-1t) [-1%}] [-th) [-1]
Auf 28 [-1th] [-1th] [-1th] [-1th) [-1th]
AU 29 [-1t}] [-1th] [-1th] [-1t}h] [-1th]
Auf 30 [-1th] [-1th] [-1th) [-1th] [-1]

& o a e & o = =
X fin imgsvaaduliidudmesndofia (gsvazdoaluumi 3)
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M felt salt melt bolt silt
v 1 [1th] -1t} [-1t?) [-1t1] [-1t?]
a2 [-1th] [-1th] [-nt?] [(nth] [-1]
U -1] -1] [-1tP] [-th) [-1th]
AL 4 [-1th] [-1th] [-1tP] [-1th] [-1]
AR 5 [-1] [-1th] [-1] [t] [-1t]
aufi 6 [-1tP] -1t} -1t} [-1th] [-1th]
AU 7 [-1] [-1] [-1t2] [-th] [-t1]
auf 8 (-1th] 1tP] F1th] [-1th] [-1th]
AL 9 R 0 ) I 5 M I 0 520 B 830
Audl 10 [-1] -1 [-th] [-th] [-1)
A 11 [-1tby [1th] [-1th] X X
AU 12 [-11 [-1th] [-1t D] -1th] X
AU 13 1t -1th] [-1t?] [-1t%] [-1th]
Aud 14 [-1th] -1th) [-1th] [-tP] [-th]
aud 15 [-1th] [-1t"] [-nt?] [-th] [-1th]
avii 16 [-1th] [-1t}] [-1th] [-1th] [-1th]
aufi 17 [-1tP] [-1t1] [1t?) [-th] [-1kh]
A 18 1t | [-1th] -1th) -1t] [-1th]
Aufi 19 [-1t")] 1] [-1th] [-1t?] [-1th]
AN 20 [-1] [-1] [-1¥%] [-1] [-1t"]
auft 21 X 1] -1 [-th] [-1Eh]
Auf 22 [-1th] -1t} [-1th] [-tP] [1t1)
aui23 | F1th] (-1t} [1th] [-at] 1th)
Avil 24 [-1] [-1t5] [-1] [-1) [-1]
v 25 -1) [-15] [-£h] [t [-18]
AuT 26° [-1th] [-1th) -1t b [-1th)] [-1th]
aufi 27 [-1tP] [-1] [-1t?) [-1th] [-1th)
A 28 [-1th] [-1th) [-1t1] [-1th] [-1th]
ALl 29 [-1tY] [-1t1] [-1th] [-1ED] [-1t}]
Avi 30 [-1th] -1th] 1th] [-1th] [-1tY]

a -4 s [ -J. - J
X fie difidoiaduldiludMeonidosdia (girwazidoaluumii 3)
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AN

ox axe fox 5ix lax
Audl 1 [kS] k"] [ks] [k"] [k"]
AU 2 [ks] [-k&] (k3] [k'] k"
AU 3 k" k" [ks] [-ks] [-ks]
Aufl 4 k" [k&] (k3] (k3] [kh)
Aud 5 [ks] [-ks] k" [ks] [ks]
Audi 6 [ks] [ks] k"] k] [k
Aud 7 [ks] [ks] ks] [ks] [ks]
Aud 8 k] X k] [ks] [k3]
Aufi 9 [*ks] [-ks] [ks] (ks] [-ksk!]
Aud 10 (k] [ksth] [ks] (ks] k"
AU 11 k'] k" k" k'] (k]
AU 12 iks] [kt?] [-kh] k") [-k"]
Audl 13 [-ks] [k} k'] [-k3] k]
A 14 [kl [ks] [k'] (k" [-k3]
Audl 15 [-ks] k3] [-kh] [k3] [-k3]
AU 16 (k'] k" k"] k'] (k]
Aud 17 [k (k] [k] [k k']
AU 18 [-ks] {ks] [-kz] [-kz] (k"]
AU 19 [ks] k'] k" [k k]
A 20 [ks] [-ks] k] [kt kb
Avi 21 k' k] (k'] k] k"1
AUt 22 [-ks] [-k3) k'] [-kP] (k]
Avi 23 k) f-ks] [-k] [ks] [kS]
AL 24 k" [kth] k'] k" k']
Al 25 [ks] k") [ks] [ks] (k]
Auf 26 [k (k™ k" (k'] k"]
AU 27 k" [kt b [ks] [-ks] [ks]
AN 28 [ks] (k3] (k3] [-ks] [ks]
AU 29 [-ks] [ks] [ks] [ks] [-ks]
AU 30 k'] k" k" (k&) k"

X fis miigisedaduliidludmosnidoddia (grwazdoaluumiiz)
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AN ox axe fox six lax
A 1 [-k3] k'] (k] k] k']
Auf 2 (k5] k] (k"] (k"] [-k']
AV 3 [-ks] [ks] [ks] [-ks] k")
AL 4 [-ks] [ks] [-kt?] [k3] [-kh]
A 5 [ks] [-ks] [-k&] [-ks] [k
AU 6 [-ks] [-ks] (k5] [-k&] [-k&]
Aufi 7 [-k&] [-kE) (kb [k&] [-k&]
AU 8 [ks] [ks] k3] [-ks] [-ks]
A 9 [-ks] [-s] [-ks] k" [-ks)
A 10 k' (k] k" k] k"
AU 11 [ks] k) k'] [k'] [k]
aufi 12 k5] [-k3) k" [-ks] k"]
Auit 13 [k&] kY (k'] k" k"
auft 14 k'] [ks] [-k®] [-kP] [-kP"]
AU 15 [-ks] [-ks] (k3] [ks] (k3]
audi 16 [-ks] (kth] (k3] [-k] [-kh]
aufi 17 [-ks [ks] [ks] [-ks] [-k&]
AL 18 k| ksl (k'] (k2] (k]
Auf 19 [-ks [-k3) [-k] [ks] k"]
AW 20 k] [k (k3] (k3] (k]
Al 21 (k] k] k" k"] [-pk"]
AUl 22 kb k"] (k] (k&) k]
andi 23 [-k3] (k3] %] [-k] [k2]
Auf 24 [-k®] kY k' [-k'] k']
Auf 25 [-k&] k) k3] (k5] k3]
Aufi 26 - (ks] (ks] [ks] [-ksk"] [-kP]
v 27 [ks] (k3] [ks] [ks] [kh]
Auf 28 [-ks] [-k] [ks] (k3] k)
Avil 29 [ks] (k3] [ks] [ks] [-ks]
A 30 k3] k3] k'] [-kP] [-k&]

ot o e - & s o -t
X fie mngivodaduliidudeenidosia (g3wazidoaluumi 3)
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AN desk ask mask risk task
AuA 1 -t k"] [-§] k™) [-§]
AUN 2 [-8] [-ks] [-8] k5] [-ks]
fiun 3 [-5] [-ks] [-5] [-s] [-t]
aul 4 [-8] (k"] [-5] X [-t']
AuA 5 [-ks] [-kh] [-s] [k [-kS]
AU 6 [-s] [-ks] [-s] [-ks] [-s]
AU 7 [-skh] [-sk?] [-skh] [-sk!] [-skM)
AL 8 [ks] k'] 0] [kth) [-8]
Auf 9 [-skB [-kskh) [-s] [-sk®] [-s]
aufi 10 [-8kh [ksk"] [-5k"] [-8kb] k']
aud 11 g (k'] k) [-8] k']
Auf 12 (5] [kh] [t1) [-8] -t
Auf 13 (8] [-k"] X [-k&] [k
Auf 14 [-s] k] [-5] [k&] [-8]
auii 15 [-s] (k] -1 [-§] [k]
audl 16 -t (k] Y [-&] -]
Audl 17 k" (k" [-&] k" k"
Auf 18 sk" | [ksk"] | [-skP] [-skP] [-t3]
AU 19 [-s] [-ks] [-sk"] [-s] [-ks]
A 20 [-sk"] [kh] th [kt ] [-k3]
Awil 21 [-5] (k3] [-5] [-5] [-ks]
AuR 22 -t") k"] -t [-kP] [-ks]
Aud 23 -t k] [t [ks] [-s]
Auf 24 [-t3] k' [-t5] [-th] [-st?]
AU 25 [-8] [-kE] [-8) [-s] [-t]
A 26 [-th] [-kh] [-t'] (k) k"]
AU 27 (k" k] [-s] [-ps] [ks]
AUl 28 [-s] [ks] -] [-ks] [-ks]
ALl 29 [-skh] [-ks] [-s] [-sk] [-skP]
A 30 k" k'] k") -] [k]

X fie magiteaatuliiludfioentioaia (grvazdoaluumyi 3)
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M desk ask mask risk task
AU 1 [-sk!] [-sk®] [-sk?] [-sk!] [-skb]
AU 2 [-tkP] k) k'] [k'] [-8]
AL 3 [-s] [-ks] [-5] [ks] [-ks]
aufi 4 &) [-skh] [-t 5] (kb [-kh)
AU [-sk?] [-ks] [-ks] [-ks] [-8k"]
AU 6 [-skb] k" [-skb] [-nsk?] [-skP]
AL [-5] k" [-§1 [-k'] [-k3]
AN 8 [-t] [ks] -] [k?] [-ks]
AU 9 [-s] (k] [-8] [-s] [-8]
Aui 10 k'] k] [-5] [-§] k"]
AuR 11 fskh] [-kP] [-8] [-s] (k]
AU 12 [-ks] [-ks] [-8] k" k']
AU 13 [-s] [k [-5] [-s] [-5]
Auf 14 [-tP] [-kh] [-tD] [-pk®] [-pk"]
AU 15 [-skb] k™ k"] [-kP] [-kh)
AU 16 [-s] [kth] [-skb] [-k&] [-skP]
Auf 17 [-skB] [-sk™] [-skh] [-skh] [-sk?]
A 18 t" k' [-t] [-5] -t"
AL 19 [-skP] (k' 5] X [ksk]
AU 20 [-skb] k'] (k3] [-8k®] [-k3]
Al 21 [-k3] k" k'l [k [k']
A 22 -t k'] k'] X k"]
AU 23 [t8] |~ [k Bkh | EkM [-pk"]
awi 24 [-8] (k) [t [-8] [t
AL 25 [-t] k] [t] [-ks] (k]
AN 26 [-sk®] [-skh] [-sth] [-kh) [-skP]
ANk 27 [-sk?] (kP [-skt] [-sk?] [-sk?]
fAuf 28 [-skh] (k2] [-skh] [-skb] [-skb]
AL 29 [-skh] (k3] [-sk?] [-sk™] (k3]
AN 30 [kh] (k3] [kP] [kh] (k8]

- | T & = =y -
x fie miidadonaduldiiiudiesnidoia (95 100zBsaluumi 3)
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aaaimadsingglmls

msnugaaplinlsuazéasimalingiludsvesdanls (nt)

gunls 'ﬁ‘l'l..liuﬂ‘:?gﬂ founz
[-nt"] 208 70.27
[-nt™"] 13 439
[-t"] 1 0.34
[-t] 3 1.01
[-n] 65 21.96
[ns] 2 0.67
[-nf] 2 0.67
[-ntf§] | 0.34
[-nts] 1 0.34

e — —
324 296 100

msnuaasglinlsuazdasimailsngzinlsvesiaunls (ns)

glinls naunsa | Jovns
[-ns) 111 38.28
[-ns] 77 26.55
[-s] 1 0.34
[-n] 55 18.98
[-nt™ 13 4.49
[ntf] 20 6.90
[-nt” §] 2 0.68
[-nf] 8 2.76
[-nz] 1 0.34
[-pk"] 1 0.34
[-n] 1 0.34

_
59U 290 100




asnuaasgiinlsuazensimadsingginlsvesdaunls (nt )

FRLLIE ﬁ‘mmﬁq Youne
[-ntf§] 157 54.51
[-nt" {1 13 4.52
[-t§] 3 1.04
[-n] 27 9.38
[-nf] 38 13.19
[-nt"] 15 5.21
[-nt™"] 5 1.74
[-ns] 4 1.39
[-ns] 10 3.47
[-§] 9 3.12
[-t"] 1 0.35
[-nts] > 0.69
[nts] 3 1.04
[-nsth] 1 0.35

521 288 100

amsnuaasginlsuazdanmstnngglinlsvesdaunls -1t)

sihals $rueis | Yosar
[-1t"] 163 55.45
-1t 10 3.40
[-t"] 23 7.82
[-t] 6 2.04
[-1] 76 25.85
[-nt"] 4 1.36
[-at") 2 0.68
[-1s] 5 1.70
[-1s] 2 0.68
[-1k" 1 0.34
[-ns] 2 068 |
37U 204 100
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msnnaasgtlsuardanmalnnggilinlsvesdanls (ks)

yls $1mund foun:
[-ks] 91 30.44
[-k&] 70 23.41
[-s] 1 0.33
k" 26 8.70
[k 100 33.45
[kt 4 1.34
[kt™] 1 0.33
[-kz] 2 0.67
[-pk"] 1 033
[-ksk"] 2 0.67
[kst™ | 0.33

==@
521 299 100
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mnauaasplinlsuazdasimalangglnlsvesdunls ¢sk)

suuals ——
[-sk" 50 16.89
[-8k"] 5 1.69
k"] 27 9.12
k'] 49 16.55
[-s] 25 8.44
[-5] 34 11.49
[-tk"] 1 0.34
[-ok"] 3 1.01
[-st"] 2 0.68
[-ks] 23 7.77
[-ks] 25 8.44
[kt"] 2 0.68
[-ktf] 1 0.34
[-t5] 4 1.35
[-ps] 1 0.34
[-t" 6 2.03
[t 24 8.11
[-§1 9 3.04
[-ksk"] 4 1.35
[-nsk"] 1 0.34

sm_m_smme e  —————
33U 296 100
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msnuaasdanmadangzlnlsmudauntsne

msnuaasgtinlsuazdainmsdsnggiulsvesdaunls (nt) audunlsms

sthls WAy mizﬂﬂﬁq
$waunse | Yooaz | dwounds | fovas
[-nt"] 83 56.08 125 84.46
[-nt™™] 9 6.08 4 2.70
[-t™ - - 1 0.68
[-t1] 1 0.68 2 1.35
[-n] 50 33.78 15 10.13
[-ns] 1 0.68 1 0.68
[-n§] 2 1.35 - =
[-ntf] 1 0.68 - -
[-nts] v 1 A4 0.68_ N - -
37U 148 100 148 100

aanaasglinlsuazdasimisdsngzlsvesinnls (ns) audnnlsme

7thinls MY “Eﬂ”‘
$mauasa | feoaz | dwaunia | Jesax
[-ns] 59 40.41 52 36.12
[-ns] 26 17.81 51 35.42
[-5] - = 1 0.69
[-n] 37 25.34 18 12.50
[-nt"] 2 1.37 11 - 7.64
[-nt§] 14 9.59 6 4.17
[-nt"§] 1 0.68 1 0.69
[-nf] 6 4.12 2 1.39
[-nz] 1 0.68 - -
[-pk"] - - 1 0.69
| [-0] - - 1 0.69
i 32U 146 100 144 100




msnneasglnlsuazdnsimalingglinlsvesdanls (nt §) awdanlsmn

stluls WA 1Y NPl
$waunde | Jevaz | dwounis | fesar
[-ntf] 67 46.85 90 62.07
[-nt ] 9 6.29 4 2.76
[-tf] 2 1.40 1 0.69
[-n] 19 13.29 8 5.52
[-n§] 22 15.38 16 11.03
[-nt") 7 4.90 8 5.52
[-nt™ - - 5 3.45
[-ns] 4 2.80 - 3
[-ns1 4 2.80 6 4,14
[-§] 6 4.19 3 2.06
[P ; - 0.69
[-nts] - - 2 1.38
[-nts] 3 2.10 - -
[-nst"] - - 1 0.69
57U 143 100 145 100

mmaaasgnlsuasdasimsdanggilinlsuesdanls (1t) mudulsme

s1lnls W10 AN

$waunsa | fevaz | dmounsa | Jesas
[-1t" 64 43.24 99 67.81
[-1t™ 7 472 3 2.06
[-t" 9 6.08 14 9.59

[-t'] 6 4.05 - -
[-1] 53 35.81 23 15.75
[-nt"] 1 0.68 3 2.06
[-at"] 1 0.68 1 0.68

[-1s] 5 3.38 - -
[-15] 4 - 2 1.37
[-1kM) - - 1 0.68

[-ns] 2 1.36 - -
591 148 100 146 100
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anuratnlsuazdasimsdsinggiinlsvesdunls (ks) mudanlsme

guinls INAYY INANG

$nunt | Jesas | noussa | Jevns
[-ks] 48 3221 43 28.67
[-ks) 24 16.11 46 30.66
[-s] - - 1 0.67
[-k"] 13 8.73 13 8.66
[k 57 38.26 43 28.67
[kt"] 2 1.34 2 1.33

[-kt™ 1 0.67 - -

[-kz] 2 1.34 - -
[-pk"] - 1 0.67
[-ksk"] 1 0.67 1 0.67

[-kst"] / 1 067 - -
3 ] 149 | 100 150 100




aanaasgiinlsuazdasimsdsinggiinlsvesdunls (-sk) awdanlson

giluals INFTY WA
ﬁm’mnf’a Joonr | $mounds | Yevay
[-sk"] 15 10.13 35 23.64
[-5k"] 3 2.03 2 1.35
[-k"] 8 5.41 19 12.83
[k 25 16.89 24 16.21
[-s] 18 12,16 7 4.72
[-5] 19 12.83 15 10.13
[-tk"] . - 1 0.68
[-pk"] - - 3 2.03
[-st"] 1 0.68 1 0.68
[-ks] 15 10.13 8 5.41
[-ks] 11 7.43 14 9.46
[-kt"] 1 0.68 1 0.68
[-kt§] 1 0.68 - -
[-t5] 3 2.03 1 0.68
[-ns] 1 0.68 - -
[-t" 3 2.03 3 2.03
[-t"] 15 10.13 =4 6.08
[-§] 6 4,05 3 2.03
[-ksk"] 3 2.03 1 0.68
[-psk"] - - 1 0.68
59U 148 100 148 100
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AAHUIN ¥,

SEmssnnamaraflaslylaaunii
v o E ol wr -
Tnaunaiilusadauuumiisi limageunihisdfguesteyanegluzilves
P .
AN FAATMIATUIVUAIY
n. msnaaeudoyaiii 1 @ (The 5 one - variable case)

L gasy = 2, (O-E)
E

K
winy =2, (OE)
i=t o E
' P
O fiB AIANUDRINAIFHANA (Observed Frequency)
E fB AANUANMANIL (Expected Frequency)
K fis $aungy

N {(O)

N (0) AerasanteanIideInnsdunn
K fie $1u2ungy
3. gas df wiev = (K- 1)
df Aesuvesnwiiudasy (Degree of freedom)

= - )
v. manawoudeyaiil 2@ (They® two - variable case)

K
L. gasy =2 (OE)
i=1 E

2. gl =il

N

i Ao unl (row)

i o eraus (column)

n A0 Hasawvesn AN Funalunnd i
n, fio Hase LR INMsAuna e j

4 a5 -
N A8 HAsIUUBIATNDTINATAAUNANINLA
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3. @as df=(R-1)(C-1)
»
R B 91UUUDINIHUA

A . ‘o
C AD THIUTANNINUA

a. Yeanauilosduveslnaunas
e - ' Ve '
1. Anuonaiands deatiar lidindt s Seeenaaeuld
1] .::.:: o= 0 W ] J:u:i-ﬂ:bﬂvyﬁﬁ
2. erwanmandadianioonit 5 sawanuiiudusudunegaanunaloiy
i i > W &
sunezliawaud s vull

3. wauInvesnaNAmIanIdeInIf IR YeIRINATINMTAUNA

1. mssa lnaunad
»
Tumsswii lnauaisnaise sedeansuaide hliidoney
I. A1 df u3e v(@nngniluie n.3. uag v.3.)
' ¥ - et o a T
2. fpwuie o Aedssdulsmruiae Buleszsruniudeliu Taoia lioudsuan
4 il 5 ra
oL = 0.05 (FTAUAMTONY 95 %) HIDOL = 0.01 (FLAVAFBIIU 99 %)
giolad ¢ ;nnsannauda Thithioudt,” Tuasie Taoga df
uag plszneudioil,’ Anasinandmieniiiu,’ M58 G M > " M)
mlanmuhdadausmeaiandndueeiiisdhdgmendanisnandegidnnude
A = [ - P [
yanienun lungudiegifaiosausannlduaniafiuesa
uAM 5 Muaaiesndly asn G o<’ m519) waanuiida
W i ¥ i ] vanl @ ar e | ] ¥ - L A
e ianAeiuen hififedmAgmaeada nSendndeg Aehiinudeyanie
.J L] 1] ﬂ‘. [ I L ar dl- ot L} L] et :
audlunguaeanéitosusnnn 18 hinandeiu fdtudravihuananiuiy

ifumsiaudy
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fMetanmsanum lnauaad
e L] & [ a - ¥ ol
AXBUTHEMETATY ']ﬂ.l“"iﬁ'l1ﬂmlﬂ TIUBIBATIN 'IE"]J".I"I'EI .ﬂiﬂllﬂiﬂ“‘}.luﬂ"l'i llﬂ?ﬂﬂ\?lﬁ']'iﬂﬂﬂiﬂﬂﬂ

¥ Ld
munmasudvanofmnsngy Tastuunaungung Taraniuasiataaail

Uszinnveagiinls INAYIY INAHME 37
s | Feoar | dwau | Feoas || v

a¥a a%q a¥q

1. ﬂﬁﬂﬂﬂlﬁﬂ%gm{lﬂmlﬁm 414 46.94 554 62.88 968
2. MIAALTDY 317 35.94 205 23.27 522
3. manfAewdiog 12 | 27 | 9 | 1090 || 208

4. mydaEandouanldou 30 3.40 20 227 50

[doafivde

5. Mo 9 1.02 6 0.68 “ 15

U 882 100 851 100 1763
(' = 48.14 df =4 p<0.01)

L fmnAgnmaadaldda mavosya hilimwduiusiums 19l

2. fmoummmwiaimanwmmnagn &) 18radd
M388NIHBIgNABIVBUNAYIY E = (882)(968) / 1763 = 484.27
MIBONITEINABIVOUNANEY  E = (881)(968) / 1763 = 483.72

MIARTOIVDANAT IO E = (882)(522) / 1763 = 261.14
MSAAITGIVBUNAN DY E = (881)(522) / 1763 = 260.85
msnfAouiFssusanane E = (882)(208) / 1763 = 104.06
nsnlaowdosveamands E =(881)(208) /1763 = 103.94

nsdaomBIanRoudosfivdoussmmns . E = (882)(50) / 1763 = 25.01
msdaiduandeunanlavudosfivaevoanmmiga . E=(881)(50)/ 1763 = 24.99
TSR BN E = (882)(15) / 1763 = 7.50
MsEsvNANE E = (881)(15) / 1763 = 7.50

K
3. dmnummlaauniivngas,’ = 2 (OE finzveslddede Tl
i=1t E

msvonifsagnAsaveansae 18a1 0 = 414 1Ae1 E = 484.27
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unua lugns (414-484.27)" 1484.27 =10.20
mssanidoagnasaveunemjs 1810 =554 1Af1 E=483.72
unusnlugas (554-483.72)° /483.72 =10.21
msdaiuaveansing 1861 0=317 181 E=261.14
unumlugns (317-261.14)" /261.14 =11.95
msdaiovounaude 1410 = 205 1dM1 E = 260.85
unualugns (205-260.85)° /260.85 = 11.96
msnlanuiswweanmine 141 0= 112 1881 E = 104.05
unualugns (112-104.05)° /104.05 = 0.61
asnldouidosveunmnds 14 0 = 96 1RATE - 103.94
unuAlugns (96-103.94)° /103.94 = 0.61
msdadsmdousaiRtwdodinfeveunmng 18 0 =30 1R E=25.01
unulugas (3025.00)° /25.01 =1.00
masadsmdouutltondusiinideveammds 181 0 =20 14 E=24.99
i lugns (20-24.99)° /24,99 =1.00
nstindosveandsig 1am 0 = 9 14 E = 7.50
unus1lugas (9-7.50)° /7.50=03
mauAsaveansvd 18A 0 = 6 1Ad1 E=7.50
unualugns (6-7.50)° /17.50=03
thilaouaai i I TuudazdennsmiuamgAs =10.20 + 10.29+11.95+ 11,96+ 0.61 +
0.61 + 1.00 + 1.00 + 0.3 + 0.3 = 48.14
Foium Tnaunadi I8 48.14
faduisamniiudse INYAT df = (R-1) (C-1)
ﬂﬂﬂngwﬂﬁ R=50C<2 unuflugas df=G-0Q1) =4
Ay 9INAITI B STAL W IAYY 0.01 df = 4 TR 13.277 U o Hinnaldnm
whil 4814 Fainadie T e W5 1y hisuRmmAgIIMaaARRa 1

uaserasimrveadyaiinudmiusiuns 193 nlsaeg w sz@nivin 0.01



maauaaIn lnaunls ()
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df O = 0.995 Ol = 099 O = 0,975 L = 0.95 Ol = 0.05 0L = 0025 oL = 0.1 L = 0.005
1 | 0.0000393 | 0.000157 | 0.000982 | 0.00393 | 3.841 5.024 6.635 7.879
2 | 0.0100 0.0201 | 0.0506 0.103 5.991 7.378 9210 | 10.597
3 0.0717 0.115 0.216 0.352 7.815 9348 11.345 12.838
4 | 0207 0.297 0.484 0.711 9.488 | 11.143 13.277 | 14.860
5 0.412 0.554 0.831 1.145 11.070 12.832 13.086 16.750
6 | 0676 0.872 1.237 1.635 | 12,592 | 14.449 16.812 | 18.548
7 | 0989 1.239 1.690 2167 | 14067 | 16.013 18.475 | 20278
g | 1344 1.646 2.180 2733 | 15507 | 17.535 | 20090 | 21.955
9 | 1735 2.088 2.700 3325 | 16919 |19.023 |21.666 |23.589
10 | 2.156 2.558 3.247 3940 | 18307 | 20483 23209 | 25.188
11 | 2.603 3.053 3.816 4575 | 19675 |21.920 |24.725 |26.757
12 | 3.074 3.571 4.404 5226 |21.026 |23337 |26217 | 28300
13 | 3.565 4.107 5.009 5892 |22362 |24.736 |27.688 | 29.819
14 | 4.075 4.660 5.629 6571 | 23685 | 26119 |29.141 | 31319
15 | 4.601 5.229 6.262 7261 | 24996 |27488 | 30578 | 32.801
16 | 5.142 5.812 6.908 7962 | 26926 |28.845 | 32.000 | 34267
17 | 5.697 6.408 7.564 8672 | 27.587 | 30.191 33409 | 35718
18 | 6.265 7.015 8231 9390 | 28869 |31.526 | 34805 |37.156
19 | 6.844 7.633 8.907 10.117 | 30.144 | 32.852 | 36.191 | 38.582
20 | 7.434 8.260 9.591 10851 | 31410 | 34.170 37.566 | 39.997
21 | 8.034 8.897 10.283 11.591 | 32671 |35479 | 38932 | 41.401
22 | 8.643 9.542 10.982 12338 | 33924 | 36781 | 40289 | 42.796
23 | 9.260 10.196 11.689 13.091 135172 | 38076 |41.638 | 44.181
24 | 9.886 10.856 12.401 13484 | 36415 | 39364 42980 | 45.558
25 | 10.520 11.524 13.120 14611 |37.652 |40.646 | 44314 | 46928
26 | 11.160 12.198 13,844 15379 | 38.885 | 41923 |45.642 | 4829
27 | 11.808 12.879 14.573 16.151 | 40.113 | 43.194 | 46.963 | 49.645
28 | 12.461 13.565 15.308 16928 | 41337 | 44.161 48278 | 50993
29 | 13.121 14.256 16.047 17.708 | 42557 | 45772 | 49.588 | 52336
30 | 13.787 14.953 16.791 18493 | 43773 | 46979 | 50892 |53.672

df = degree of freedom




sz TR %

wiefyi uludy Wadeiun 25 qawny w2508 HdaianziFans
guamisanunliggaiagmansiudia  MosAtioududuaess  Iyuenniuidingy
a - a = 4 a w w
S Inawng ninondoagas@ams die wa. 2531 uazluilli@odu hivswns
Tudumiae19136 1 szdu 3 TsaSouaeuusainer  dunefauys  Sandagiund
T wa. 2540 WhAnu e lundngasdnusmaasumiiudia  @viinamimand
o YNAINIai MmN de fogihsuswnms  Tudwmisennsd 2 szdu 6

¥ ¥ ¥ _ - i

TsadounainFerine  dunewaimfies  fanianziFann



	ปกภาษาไทย 
	ปกภาษาอังกฤษ 
	หน้าอนุมัติ 
	บทคัดย่อภาษาไทย 
	บทคัดย่อภาษาอังกฤษ 
	กิตติกรรมประกาศ 
	สารบัญ 
	บทที่ 1 บทนำ
	1.1 ความเป็นมาและความสำคัญของปัญหา
	1.2 วัตถุประสงค์
	1.3 สมมติฐาน
	1.4 การกำหนดตัวแปรในการศึกษา
	1.5 คำจำกัดความและสัญลักษณืมที่ใช้ในงานวิจัย
	1.6 ขอบเขตการวิจัย
	1.7  ประโยชน์ที่คาดว่าจะได้รับ

	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	2.1 ทฤษฎีการศึกษาเปรียบต่างๆ
	2.2 ระบบเสียงพยัญชนะท้ายคำของภาษาไทยและภาษาอังกฤษ
	2.3 การแปรของการออกเสียงพยัญชนะควบกล้ำสองเสียงท้ายคำภาษาอังกฤษ โดยผู้พูดคนไทย
	2.4 การแปรของการออกเสียงพยัญชนะเสียงเดียวท้ายคำภาษาอังกฤษ โดยผู้พูดคนไทย
	2.5 การแปรของการออกเสียงพยัญชนะเสียงเดียวท้ายคำยืมในภาษาไทยโดยผู้พูดคนไทย
	2.6 การแปรของการออกเสียงตามตัวแปรเพศ

	บทที่ 3 วิธีดำเนินการวิจัย
	3.1 การเลือกตัวแปรภาษา
	3.2 การพิจารณาเรียงลำดับความยากง่ายในการออกเสียง
	3.3 การสร้างรายการคำ
	3.4 การเลือกจุดเก็บข้อมูล
	3.5 การเลือกกลุ่มตัวอย่าง
	3.6 การเก็บและการบันทึกข้อมูล
	3.7 การวิเคราะห์ข้อมูล
	3.8 ปัญหาที่พบในงานวิจัย

	บทที่ 4 สัทลักษณ์ะและอัตราการปรากฎของรูปแปร
	4.1 รูปแปรในการออกเสียงพยัญชนะควบกล้ำสองเสียง
	4.2 รูปแปรและอัตราการปรากฎของรูปแปรทะกประเภทของทุกตัวแปร
	4.3 สัทลักษณะและอัตราการปรากฎของรูปแปรของตัวแปร

	บทที่ 5 การเปรียบเทียบการปรากฎของรูปตัวแปร
	5.1  การเปรียบเทียบจำนวนของเสียงในรูปตัวแปร
	5.2 การเปรียบเทียบจำนวนของเสียวในรูปตัวแปร โดยการตัดข้อมูลที่มีการออกเสียงผิด
	5.3 การเปรียบเทียบจำนวนของเสียงในรูปแปร เมื่อไม่ตัดเสียงที่ผิดออกและเมื่อตัดเสียงที่ผิดออก
	5.4 เปรียบเทียบการตัดเสียงที่หนึ่งและการตัดเสียงที่สอง
	5.5 การออกเสียวควบกล้ำท้ายคำที่มีพยัญชนะตัวที่หนึ่งเป็นเสียงเสียดแทรกและเสียงข้างลิ้น
	5.5 เปรียบเทียบรูปแปรการออกเสียงได้ถูกต้องทั้งสองเสียง
	สรุป

	บทที่ 6 การเปรียบเทียบอัตราการปรากฎของรูปแปรตามตัวแปรเพศ
	6.1 การเปรียบเทียบอัตราการปรากฎของรูปแปรในทุกตัวแปรภาษา จำแนกตามประเภทของรูปแปร และตัวแปรเพศ
	6.2 อัตราการออกเสียงถูกต้องทั้งสองเสียงจำแนกตามตัวแปรจามตัวแปรเพศ
	6.3 เปรียบเทียบลำดับการออกเสียงถูก ตามตัวแปรเพศ

	บทที่ 7 สรุป อภิปรายผลและข้อเสนอแนะ
	7.1 สรุปผลการวิจัย
	7.2 อภิปรายผล
	7.3 ข้อเสนอแนะ

	รายการอ้างอิง 
	ภาคผนวก  
	ประวัติผู้เขียน



