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This thesis presents an experimental study on using an information retrieval
system that employs a vector space technique together with association rules and relevant
feedback in comparison with a system that uses the vector space technique alone and a
system that uses the vector space technique together with association rules. In vector space
technique, documents and queries are transformed to be vectors, while association rules is
a data mining technique that is used to find associations of words that appear in the same
documents. The list of associated words can be used to extend the query vector before
using it to retrieve a set of relevant documents. Such query vector can be refined further by
applying relevant feedback which is a technique that adjusts the query vector according to
user feedback on the list of documents which is the result from the first round of query. This
is to make the query vector closer 1o the target documents.

In the thesis, the performance of the three information retrieval systems
above is compared through-Harmonic-mean. the experiments were conducted on 425
documents and 83 queries from the TIME Magazine collection which is obtained from
ftp://ftp.cs.cornell.edu/pub/smart/time.

The experimental results show that the information retrieval system that uses
vector space with association rules has a best performance while the one using vector
space together with association rule and relevant feedback shows a better performance than

the one using vector space alone.
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Inefisnsazidansamallil

2.3.1 n1sn1anA1anLaw (Elimination of stop words) (Baeza-Yates and Ribeiro-
Neto, 1999)

o % | o -QII 1 1

Arendu fuafidenguessnn < lwenansuarldarnsaldlunsuanuezianans

2 ! ° ! n ”» TP ” = d‘ L W i~ S| 9 v ?/ | o o 'S

16 11 Ardn “the” | “a”, “and” wazaw < manassinAluAnenuiuaziunisanAnAng
Anuluszuusae avRdatinmus Arenduananif (SMART)' TaafisnanisAnenidu
571 AN AILARS IUNIANLIN 4

2.3.2 n13angUA (Stemming)

' o g oo 1y A oA p ' o

Uﬂﬂﬁ?ﬂmmﬁﬂqﬁuﬂmﬂ@@UﬂqNNqLW@ﬁuﬂuLﬂﬂ'&"l?ﬁ?ﬂiuum@:ﬁL@ﬂ@q{luﬂqu"ﬂﬂ}lﬂ@
o A 19 o " , ) , o A
ﬁﬂ%ﬂgiumﬂaﬂuﬂﬂmwiﬂL@ﬂ’mi@tﬂi’mgﬂqiuvﬂﬂm’ﬂugﬂLL‘LI‘LIWN "l LT ﬂqquW@giu

e O a t:ll o v . y 9 a t:ll I al [ % o t:ll 1
sUiuurRawywal ANTENRINUAIsat “ing” ANt ugtlievenn usu Anelu

1 v A o . . ' = Yy o = e e o & o
FLULAUALLNANINNMUN AL Comell University N3 60 1 I@ﬂﬂ’?i‘l‘ﬁLLHU’Q’W@@\?IE‘QNL’JHLE]@? mw«gmﬂi:mw@mmmmum

N9ALNTY (Framework) 18995 LLAUALANENTIUANINNASE (Williamson and Lesk, 1971).
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nzll 1 dgl [ ndl ¢4 1 =l o v ada [
sUuuunanuatamadazgnusulasuldeg lugtunineniy faedsnisangan
(Stemming) Tnansiingauiiily prefix vsa suffix aan UsylamilunsangiAnazdoaii
° ~ 1 % v A é’ .
ANUIULANA1INATIAINANNNFBINTIYNAUALBBNHNININTY (Chakrabarti, 2003)
Tnavinlunudndunesdsniuifiaumeduneisaaanasninas (Porter algorithm) (Porter,

a

1980). tHasaniiludanBdaudneuaslfan (Baeza-Yates and Ribeiro-Neto, 1999) Tnsidail
d o A N e E o4 a4 e 4 A .
HpuAnNazUszensldgaresnginmunluiaieiinvire Uil asudaunegyinasesan
. . <4 N 4 e o A v o
sine o Twanans wiu nsilaeuafed luginynaliduennwaiazsin s Negvinaateen
LARIAIENT S — ¢ Tp1edTUARUTETR e MIARITaINN T e IWNadNEN1TARg LAY
. Q;Ql a a ° 2 1 @ v
(Stemming) NNsLANEATNLAZA 1NN L LARENa99AL5BN A% (Baeza-Yates and
Ribeiro-Neto, 1999) (TunauRagesnafmasisaazidansdidndliuniatiugn a)
2.3.3 NISANNUAASTEU (Baeza-Yates and Ribeiro-Neto, 1999; Chowdhury,
2004)
dl ¥ = 1 A A o ) I~ Y] I3 = dll
\Hegadeyaiawinlunjunn q vzedienaisanuauuin anduseaiunsseil ive
) o )y P~ P L 2 - X
T8 19NN AUINIHAYINTIALTIENTY B35 uLLAInssT A nuae gLy Tuinllas
ansaeting 3 guluny Assialiiy
1) wWaBniuiaas (Signature file)
Wunnsdumauuuuat (Hashing) Tnaazuilasdionanslifag lugluuuanauiin fe
o o o/ A = 1 [ | o o/ 1 o o GA v
NNTAVUARLANAL O 158 1 NAFENFaNULAILTYE 1 A8NET 11U AISNHT “A” WNUALE
A1611 "00000001” wazdesauninidnanazgnutlaslviag lugtuuuandudsmguii lunis
= v [ o o £ 6 o/ [ ‘ﬂl v o al dl
wWrauaudegauaniua azaundne AT fuweas wiAAldannnisAuauilantah
al o 1 4dld91 o/ 1 dl [ % o v o dl v 1 £ Qddﬁl 1 o
HAmaUNINNgn 1 1 lddaananssineiiiu i WiAnaeuilaanaluignsies 35 ldmunz Ay
\ Ay Loy Ay @ 0 o d
anansaunalvnjuazianansi ldaunsautieAn i i tenansnidemauiilua suldsiu
(DNA) Tlusiu
2) puldgnWWNn (Suffix tree)
° ¥ o o . dl' @ aaa
NINNIUAZATNUNIAAL (Suffix array) INBAATUIALBILANAT LaZlTWIEN
wanusduaesdad (Pointer) lfuenansuuvguliatinadilsz@nsnin a5iazyinlinng

[

v @ - | ¥ al gy ¥ o ° o o
AUNITAIALTI Lu@qmnm\imﬂummum%u@ﬂumﬂummmmmmumﬂuLmemusﬁw

v
o

Anuwenans dasiilassafraduiuusulivaadusiduduadllGes ) Inalasaiieiivia
WWingaunigaaE 1asannldfassunniuaiauua lulnafusiuAag NI s AN L

v b
AINANANAaIN1aan 1l 1e



3) wANKNEY (Inverted file)

HulasaasandndnnisaaazifuenansasAuresANisuluan gt

sinel Tneazuiinflu 2 meshenisafivienans uazasAAWniLAY Awindeang lu

12

lnansuazAuMNIeIANTiulueNans AgL7 2.1 (Baeza-Yates and Ribeiro-Neto, 1999)

adtilj th:lld 1% ' ' 9./-:3 -QII o <3 -dl ¥ <
QﬁuLﬂuQﬁVINIﬂN@?’NgﬂLL‘]_I‘LNWEI ] ura g U TuN193ALALNNN IARINARUALIANIN

sl e Y
ﬂﬁ‘ﬁ‘ﬁu‘l’ﬁ]iﬂﬂ\‘]lfﬂﬂ@’]i‘ﬂfm

Text
ZRIRZIN 1 B B FHAF | AT D28 33
PIANY | This is a text.A text has many word
Vocaburary Co-occurrence
many 28
text i)
word 33
917 2.1 giluamsnisairauilaaniu
Space Suffix
trees inverted
files
signature
files
Time

U

YBIATITIHRG 3 wATlA (Baeza-Yates and Ribeiro-Neto, 1999)

21l9 2.2 n1auFausununlun AU TtLa LA lun1AuAL
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=

QNN 2.2 uanmAlANIIMBAATITRLLILEWANYT (Suffix tree) LABWWANIN

1
= !

-e:l' 1 2 v A £ a o = a o
‘V]'Zﬁﬁ LLmﬂmmﬂummumuu@ﬂmm mummuﬁmimuummﬁmmuuﬁmnLumm
. . iﬂil/ dl v dl 174 v A dl ] a o

(Slgnature flle) %‘meumuﬂw@mLmﬂﬁjLfgm‘lummuﬂumnmﬁm AUNAUANITNINUA

= o . al ti/ Adl 1 a o al
mﬂmmuuﬁwnmu (Inverted flle) “’WLZQ?_IWN‘VIN’]T]T]Q’]Lmﬁuﬂﬂqﬁ‘ﬂqﬂuﬁﬁﬁ‘?ﬁuuuuLL‘WN
a '8 . . 1 ¥ g 1 a o = o
AALULART (Slgnature flle) LLmﬂmLfmﬂummummmmmﬁummiﬂ’mummsmmmmw
WnwiT (Suffix tree)

2.3.4 ARIANANS (Thesaurus) (Baeza-Yates and Ribeiro-Neto, 1999)

o o

dgl/ [ % o | dl @ o aid o o | o dl
g‘ﬂLL‘]_I‘]_IWM:‘Z’WMSIJ@\?ﬂ@\‘lﬂ’]ﬁWWﬂ‘ﬂLﬂuWLﬂUﬁ"JUﬁ"JNﬁ’W]NﬂQ’]N'&’] EULASLANSATN

] | |
XK A

[~3 9/2// [~3 o t:lld o/ o 6o vy o A o [~ [ o c |
AuliiuasivAandaanuduinsiulidion asiqnlszasfinedniiuaAnsiuins gt
o = k% a 2’/ o/ 1 E% Y o o v £ 4 o
nINAssTiuarNsAUM anvedsmas 1 ldnavun A ludeseuan imanzanuazdn
nanA e Tugluutan fuduluniesundag (Broadening) uaz@nuan (Narrowing) N9
o o o tﬁ dll o aa o I z;‘ll
ApngAn luwaneu e 19In s iR dRnLlssasAiine
o LY a aa [~
o gunsainliinsaLAINAATeIRIsTEANTuNIATTIY
o annssrlilidnninneanlitiune anassatnliainsnldlunsAuan

¥ %4 F7 1 % ¥
dayaaanualig ldatsgnaesls

u

i
aAaa o 1%

® [ NANUMUAATITRNNAIHNUNETALAULAE ALALLANATAQEINT |
ANMNILNINNINNITAZN AUBIA AN
] o O o o‘tilj v 1 % o A
ArutlrznauaespaIAAnNTIiazilsznatifag 2 dausasiiAe
1) AIM55%Y (index)
o :s' o O o o—zil/ =) Q; 1 o a
ArndangluadsAAniiazianaliauuAumreassnaamenlldinnuan
-e:ll k% zﬂl o dl 1 o = [F 1 ~1 o t:ll
nien1sdenInuNIg Tnealaanuadpes ndnaeent 9a widauluniazidusnequas
ANUH

2) ANNANNUSTENINIA

]
o

o Ao o WU, Y WU \ ° P o PR
LipmaIANNRANNANRUSAUAT UL luAAssrtiazlsznaulismng
A o [ tﬂld v a o o o e‘-dl 1 ‘;/ %
AYNMNNELUTBUALLA AN R AMNUENE N A LAY ANANRUSIna1aNTas lgNNTas
nafeaunFeniueeIn luenanssing <) eareg g uuueess AudulazaNsuang
° o v X [ =
N3VLILATMNANNANIENWAIUNIS (Boardening Term: BT) WATNINAIUAN
(Narrowing Term: NT) aginglafimumaudniusaasanldldanmnziasinundnauassuan

wintiu fadaouduiusi ladldeg lugUuuuaesanaudi (Relation Term: RT) s
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1 1
= =

LS LUtz vag NI rﬁ’Tmm@Tﬂ;}:memﬁywﬁmm@mwmﬁ'mﬁuG'?'mi%u i
IneannziNnuue (Baeza-Yates and Ribeiro-Neto, 1999) 1A “rubber”
ANNANAUSALAI “elasticity” &A1 “elasticity” HuAanizluanneaiues
feﬂﬂ@m@uﬂﬁmmﬂﬁ\‘lﬁﬁﬁwﬁﬁua'\mmﬁﬁmLﬁ‘uﬁ'\ﬁwﬁﬁﬁmmumammﬁuﬁuﬁ
Aulilugtuuusing - ldnanduniednundns (Boardening Term: BT) nefnuan

(Narrowing Term: NT) wazmanudnsiusnlallfag lugluuunesansugis (Relation Term: RT)

©

Tnelueddeiiasfiuam Anindniusiu gl e lug uuuansudu (Relation Term:

1 |
=

RT) M lfainnisAumasandaiugaesfn Aoeinaian1sAunngAudniug iesain
% o/ o 'S o Q} k7 a ‘if,,; o/ o rt:ll M ya =)

N3AUINANNAN TSI AR RN ATlA T A NAN RSN L lRAn s DA NNl
o 1A ¢=4I a 1 o o = a tﬁ 1 1

2B9IAN WANANTUNIAIND LBNN9NATINAI9AN I8l aziRe naadmAlatiarnanqsalllu

indamatian1sAUnINg AN FNITLE (Association Rule Discovery)

2.4 msmuuasluuuNsAUALIANAIT LA TRRAUDN

' '
axal

A o P AN = Yo

walulagntiun g lunnssuntienasiuiiegununy dRandewas iy

dquunnAe MeAuRwenaslneldAd1Aty (Keyword search) TneRaiaziinanlude
¥ = o o a ] 1 = o o z//

asunnwesy MunFauinauiuabwenansiiaz At snwudenaslafiAnAiuleng

P mal A M vo = = o el Y o o
srULATAUALENAITaanNIuAnY wnaRlN AR TeRIAN MaaINadNET 1 Anluanans
~ \ \== . — o 280 o ' o A 9 =
uansaanuidauliglaslinseiumnNsiasn1s1aey 1 saNnanisAuaudeyaaegn
U5utlaliimgausnedanis6ine | 1 uuuanaesaNnazLilu (Probabilistic Model)

) a & [~ % = a a

Lmum@@alﬁqmqmmm (Vector Space Model) Li]up (Ne) e @imﬂﬁyﬂ@ﬂ, 2545)

LUUANA99ANUIAZLT (Probabilistic Model) WugtliutinisAununiqntlsyas
Tunsmannasifumienansnsaivdeasunin nauvusiasedlazafeuuanumgiungg
1 ] | dl lﬂl o v £ o v A
A NUnagiiiusssAneaiasinNKFeInfsaay idaraNasnA Il fanda

e o A A ) ~ o v

AAUDNUAZLIANANTYINTU B9RsAUALLANANT NN ANNUNAzITuRlana AUt adauniy
NN 7] 2ANN

sruvAuAnanans luRdstlazAuawanatslag ldmalulaguuusiaelsol

nnwas (Vector Space Model) iasanmalulaiiasdaanisAuAussuuansaunalin

2 X . @ 9 o X
fvaulagazuiisaaniilu 3 dunau A9l
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1) PMSAINUALINLARSLANFITUASIAHALDN

a

WULANARRNRafdulLILANaa9ngnARTLIAe Gerard Salton (Silva et al., 2004)

al

InemATiANNsAUAUA1I8WN AU LALAAIAN (Term) 1BNANT (Document) WATTR4ALIANN

(Query) Wagflugtluuunnas (Vector) Aall

A19XULRANUIUAN t AN AITIUINLAASIAIANATUAZIRAAUNINT t NA ANN19D

¥

a o
ULTNANU

o ¥ = AR
Anvua I d Ae Lande |

A 2
q AR ARRRUNIN

A o

k. ARAYT luenansh |
ko PaA1 i ludesaunn g
t
dj:; k, 38 A= k) 21)

WAL AUNLAASTaZ AL NN

t
a= D ki, W0 q= (KK ki) (2.2)
i=1

AMNATLIN 2.1 BAY 2.2 LAAZALUWNHRALE9INAASNA1THAZLINLARFIa AL
AN o= A
DINATNANNFALNS

2 Y A = o 1 -e:ll o 1 aa o :l/

o lunimeileasunINizelenasiAl nlng et NAuMaRIe9ANTIU
TunnmesasdAwiiuAtntnaean luanasti o (azna1aisnis i
tminanluiadedall)
% ey = 1A o ] dl o I aa )

o _ilunnwmestaasuniuzaiananslidalatinget Niumisinaesa

' 1 o

HluanimesazlAwindu 0

°

vin AnaliszuuiAleg 5 AR a b o d uaz e gUuuuERazuand i AL {a, b, c,

d, e} flwenans d, YsngAn “a” waz e’ setiuninestasiendns d, = {1,0, 1, 0, 0} T

dgl a6 v o o A I o :l/
u@ugmi‘mmuuﬂmummmu 1 MNUNA

=D

2) N5 AN UINAN (Baeza-Yates and Ribeiro-Neto, 1999)
aa 1 o o o dl 9;901 o o dl ndla v aal
Qﬁﬂ’]ﬁ‘ﬂ‘i%ﬂ’?ﬁh&ﬁ’]ﬂ%ﬂﬂ@ﬁﬁﬂq_,l‘ﬂﬂx‘lﬂ’] Iﬂﬁl‘i’]ﬂ’]ﬂ‘lﬂu’muﬂﬁ’}‘l’]L‘MNWZ@N‘VI‘L&EIN%JN 2 1%

- |
AIEINU AN
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® A2uDURYAN (Term Frequency : tf)
AN lunslsngaesAamsailugeniaueniannudAyaesAnAniy
ey o date danes . i S Y
niralanansvik 7 lenansniA g ifeenisaziduenansiisslamidedldgendn i
fniflddeannadn “computer” lanansAilEA9n “computer” 10 AFY aziilutlsyTamingn

1
a

a0 e > o )y a
NANTNHANIN “computer” PNENATILALI Iﬁﬁmﬁq tfﬁ’ﬂ,ﬁ@qﬂmﬂﬂq?w (23)

fvuald  freq,, A8 ASINATIAY K 130 luenans d

1
=

A dl o dl
max freq ; A2 ANAIRIAT1A 9 Tulendns d Runniign

L freqi’j
U= f (2.3)
maxfreq, |
® ANNDUBILANATUULHNENY (Inverse Document Frequent : idf)
HasainAarialiflsng luenatstesaiusliaiunsarinlfenans
1 [ dll 2 [~ o t:ll ] i’/ 1 =] o o v 1 o t:ll
wansineiuenansauls InafluaildiesafslunsdazionansasiinanudrArytiaandnAand
4 iaevizam N IFanIzUIandns faagaaimi N9nLAI91 “the” luanadns uddnaznuan
L ool < | o —l—i= o o ° o 4 L ¥
71 “the” vagluanansinnudAitlafpandAyd miuenansiu o Tnad idf unldann

ANNNTN (2.4)

£
= o o

AUUA A N AD ANUIUBNANININNA LLTT LT
= o dld o
n, AB AUILLBNATNNAN k; 15N]
. N
idf, =log— (2.4)
n:

ANANDITRIAN Hf TUATWANTUUAAIINDYRIAT wid uiuALng et luienans
UaeA3y wellganIanas e n a1 NAUAINFRINITaANANNENENT T kiR 29 LA
5 o Z A\ B\ L O O LAEL : u .
Faan17lathe azlaAnunutineanu1 e NS AN AATHAINANTUN AT AN LU Y
idf fansnaduiuudtlymandszinmivanit e linn st winaesanddsz@nsnanunn
¥
214

1 ndl o 1 dl s . 1 £ % LA

AIMNAIAIMNDVBIAN (1) LAZAIAMNDLLLNNLY (idf) @1u1sadaaliniglian

1U19TIN189AN JULANA1TH AN NN HNZANTIIUANNANA1INN 95 FetiluniglE AN mn
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2841 leNa1781:8170A U Iae IEANANDRIAN () LATANAMNDWLLINAERS (idf) 10

ANUNUTINAUFIANNIN 2.5
) v = 1 201 o o . dl .
AnLe 19 w. A8 AHMEINYedAn | luenansh |

L)

= = o . .
tf.. A8 ANNDURIAN IsLUL'ﬂﬂ@’]?J

1)

idf AR ANANNDNNEUIRIAT | TBILANANTNINNA

Document term weight () = tfi,j xidf, (2.5)

N1TAUIANINENYeIAT Tudad aunnaen ilunsnansanTag ldAn th-idf

1 o 1 -e:ll o al %’/ 1 =S o Z’/ = o VY a -e:ll
MUY ANANANNT (H) 2RIANAZHANAILE 0 D9 1 AutiLRINITUA lidedaun1NTANAND
1a9Ang iU 0.5 (AINAT9) LaZLINAIAINDZEIATtAENA1TEUN 0 D9 0.5 iWintiu

dll % ==ll £ % %’/ A o z:llzal o o [ o ij 1 ¢=II o
\asanndasaunndyidnsanidanaiuneiuanivadafnyunn faiuAinnndaedAnnng
azdtminlaiAININATNig (Yates and Neto,1999) antiutinAnmaudn lagsag
ANANINDYBILDNANTUULNNEL (idf) A9siidnnslun1sA AN Minaaaan lude

ARUDNNATUAASAIANN13T 2.6

%
°

nvuald w, Aa ATIMNgRIA1aAUR | Tudeasunix
N AR AIUWLANANTRINNA LUz UL
AL oo
n, AB ANUIWBNA1INHAN k; 19N
A dld' o 9
freq AR ARINDNAN K, t3ang ludeasuniu g
05freq , N
Query term weight (w, ) = 05+ —————|xlog— (2.6)
’ max freg, n,

2.5 WMABANITAUMING AMNANNUS (Assaciation Rule Discovery) (Ye, 2001)
a o A b7 I all 1% o 6
walAraen I ImNestiaga (Data mining) NlEuIANANTUEE0958NNT W
QII a é’ A v o o . . . =£I S| a t:ll
LINTTUNNATLY AR NITAUNINIAMMTNANNLD (Association Rule Discovery) alilunailan
MANNFNRUSFaANNINATATZ NI EATIENNT (Item sets) ﬁﬂmﬂg‘luq?mimwi@z
9n93% (Transaction) MAATUABLTAINANITNTNEA (Item set) FiratinEaIIANIg (Item
dl ° 4 ¥ “ 1 H H 4
sets) lugi 2.3 (Ye, 2001) Nmun’l¥i Jane Austen Unusagl “A” Agatha Christie Unusiae

“C” Sir Arthur Conan Doyle uniaag “D” Mark Twain Unu#ag “T" uaz P. G. Wodehouse
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UNUAE “W” F9m1314 Distinct Database Items Baz11m1379 Database azilsznavulidsag 6

99n9suAe Tuganasui 1 azsng ACTW whauriu Tugenssui 2 azisng COW wienri
4 v o 4 v o 4

99n9307 3 axsang ACTW wFanriu §3n9sui 4 azising ACDW wiaumii §3n9sui 5 az

& A

Usng) ACDTW wiaufiu wuazganssud 6 axtlsang COT wianiu A1seqavineAanis1e Al

' ¥
a a K

Frequent ltemsets meﬁmﬁmﬂﬁmﬁﬁm’mmﬂuﬁqa‘mm (Transaction) NNATAL AINFA1TY
duansinniafaaens C” BeRsnisiamiaiu 100% qu?mw%\mmﬁuﬁmﬁﬂunﬂ
590933 918NNT “W” UAZ3IENT "CW” AeRaInIsRawint 83% ﬁluﬁ;immﬁwm 7819
"A” 318017 "D” $18N19 T 398N19 "AC” 918113 "AW” 9980113 "CD” $18n19 "CT” uae
$18M13 "ACW” HER9IN9INAWINAL 67% ﬁluﬁqa‘msu%wm $78N13 "AT” $18113 "DW”
278017 "TW” 918019 "ACT? 9718n13 "ATW” 31813 "CDW” 3181n13 "CTW” LaLsnenng

"ACTW” H§R31n19AAWINAL 50% luganasuyiaman

Distinct Database ltems

Jane Agatha Sir Arthur Conan Mark P.G. Wodehouse
Austen Christie Doyle Twain
A @ D T W
Database All Frequent ltemsets
Transaction Items Minimum Support = 50%
1 ACTW Support Itemsets
2 CDW 100% C
o,
3 ACTW 83% W,CW
67% AD,T,
4 ACDW
AC,AW,CD,CT,ACW
5 ACDTW
50% AT,DW,TW,ACT,ATW,
5 CO4 CDW,CTW,ACTW

717 2.3 sluananisairsanaandenis

U

' 1
a

ngANANTusiusznaudag 2 luRsanafzend &ifinnew (Antecedent)
a A \ Y a o Y o o o 6§y o =
UazRINANNNT (Consequent) UaaiATIRI A NNITUEINAzgnaAn iR NesutlesanIg
(Single item) e | wsinuldianall npasgnuansinald « — (gnes) Ntrandenunneu

TgRehmuundu (A B,C} — (B} ngannduiusazuanaiennunddnsendnams
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$18INN9 DI RINHINAUUAZLTATIENNTUBIRIN AN NTA LA A NN AR ANauI A A

Aenpuniugon wanaintuivainnsnseysyauaNndaremasnanisldaina N
<1 [ ¥ Qati/ ndl . . =

wlausaredngANdNTus InalfafAiugIuaInANd (Frequency-based statistics) { 3

o

Amama i
' Y A o , A 4 A ' oA
1) AEUUEYY (Support) AR ERTIAIUTRITINTINNNTRAIUNNNNBULAZAIUN
MINNINITATUINLABIANRTILAUY (Support) mﬂaﬂ{]mmﬁuﬁuﬁmmﬁmﬁﬂmm%’

fasialiil i dAmFungasudniug A—C

o 2 A £

Avuald D g §1ud0ya20459N39H
N A aauaugsnssnlugudena1e9gsnsey
| A% 1AgIENITaY 7|

X A8 LA3NEN1INARINITAIUIN

X):H|||€D/\|2X}|
N

Support (

1
a

W90 Support (X) = A1uaugInssnlugudeya D 3 X tsng

UIUFINIINTINMIA g udeya D

Support (A—C) = Support (Au C)

' y . = o , Ao P ' o =
2) mmwﬁauu (Confidence) AR ’ﬂﬁ]ﬁ‘ﬁ@’)u?.lﬂx‘lh;ﬁ‘ﬂ??N‘VINZVJH‘VIN’]T]”QM LLAYATH

|
o

AUNANNN LAY N1TATMITIAANIT R (Confidence) PRI ANNENAUS Ay

amsnAunlARsie i 1w dmsungeanduiug A—C

Confidence (A=»C) = Support (AUC)/ Support (A)

'
a

3) ANAN (Lift) Wudndiurespanuiues@aininets (Antecedent) WALAARN

v
%

MINNN (Consequent) 1u'q‘:?ﬂiiu WeUUNNN RN AN (Consequent) Iuﬁ’i‘ﬂ‘j“j‘NV]\‘ime

TnaflunsuanedndonaesranndnlasnguazpudNANAUE TapNDAARIITY

1 1
a5 A

[ dl a d%/ QI dl 1 dd‘?:/ QI @ A 1 o
HuAaan N 9i a2 uLes@INNINeULALRINA NN lunTtinTieaas@ailudassmanu

[

A 1 o [ - o o %’/ % A . g 1 1 -QI tﬂl 1 =
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ANNNANNUSATLRINANNNIABERANNAY 1 wapeIZanunnanliiAuduRus LR N

ATNHNN

Lift(A— C) = confidence (A— C) / support(C)
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FR2E 9 NANTUIANNANAUS {a) — {b} raduayures (b} = 0.4 uazAIAIN

| '
A o I3

a9 {a} — {b} = 0.67 ATILANANY (Lift) a3 {a} —{b} = 0.67 /0.4 = 1.675 ALLAAY
4IN17AATILNT a LAANAIIENIT b AZNLNINATINITNATENTT b atranaaLile 1.675

1 9 a a o/ [l tﬂld 1 dl' oI/ 1 o o o & % 1
W1 TN NATNININ NATUIBNFDENNNHATAINTRNUYINTU ANNANAUS {a) = {c} O1A1
atiuayuad {c} = 0.6 LazAIMNITaNUIY {a) —>{c} = 0.67 AITIUANANI (Lift) 289
{a} —>{c} = 0.67 /0.6 = 1.117 AZUAAAIINNTNATIENIT @ WALNATIUNIT C ATWUNINNGN

n1aingenIs ¢ againeaiiu 1.117 i1 aan 2 ngaNdniusdinsiuazuanidi a ¥

o 6o

ANNHANNUSALNIFNATDY b NINNI1 ¢ UL

1
[ calal

NNFAUNING AINANIUS (Association Rule Discovery) AAUMIANANAUENE AN
o 1 dl el/ 1 1 dl v Y o % o & GO
atfuayuuazAAMNTRNUNINNIAITEARIIN N LA lun1saFengaandniugiiy

N1339:69 (Combination) 189@9AxNAa1 (Antecedent) LazRINANNNT (Consequent)

I
s o

UsziiuAadiayuLaAANNITaNN tazAnANANTUET Iiawla AediAlaineen

b
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Rule Discovery) lsiuinanuanalisunsy @y Tlsunsuugaeumasindlusiiues (SAS

Enterprise Miner) Wsunsuluilian (MineSet) ldsunsuadlusliues (EasyMiner) wlusi

2.6 NMTAUAUIANANSNASINUTRAALNINYDIR LT

maiFaufiaumnwiaussvdaaanmefiangaslussuusaznnimasagaunini
F%3 £ o o = 1 I'g ' aaa
;ﬂmm@mmm ANNITDANUILIEALANNLUNDUIZUINLINARS 2 NIRRT LALNIENIT
o aa ¥ o Y o é’
ATUTU 4 935A28INU (Chowdhury, 2004) wana lesatl
3 v g A o [ % -e:ll Y [ %
NvuA WRNEasanadns d; ABLANANTAALIV | 1 °] HAZIINIADTUDRDLNIN g AN
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® MSUIATNANNLUNDUIB AT (Dice coefficient) 41nN13184 Dice coefficient
LAALAFIRNNTIN 2.7

IZ W'leq

sim(d,, q) =
+ Z| 1W

(2.7)

® NISUIANAMNNLUNDUIBLAAATSA (Jaccard coefficient) a4N19184 Jaccard

coefficient LandlAAIANNITN 2.8

t
W-><W

sim{c e = lew +Z W, Z (W W, ) 28

® N1SUNAIANNLUNAUIBLATIEY (Cosine coefficient) 41N13789 Cosine

coefficent landl@AIdNN199 2.9

t
W'-XW

\/Zl 1W % \/Zi=1wi-q2

1 = (=3 . .
®  NIFUNANANNLUNAUIBLALIBS WAL (Overlab coefficient) A&1N19U84

sim dJ,q (2.9)

Overlab coefficient AR LAFIANNIN 2.10

t

i min @:=1Wi'j + Zitzlwi-Q) o

T9ABUBINNTUNANAINNINNBUATLRANSA (Jaccard coefficient) WAZNNTUIATIAIIN
o o tﬂ‘ A o 1 1 A a
wineAala i (Cosine coefficient) Fdnmaugnisdanmilauiulasdasdiranumilauai
1 tv | =X adaal o 1 = o o rdl 1 aa a0 a
FANFALA 0 T 1 LAZ 2 ARHAL AN AT aUd LI NIm e T LAa Al TlAnF aay
(Chowdhury, 2004) 114 4 35.fl1ATNTANMILANANN IR UANANNTARAL AN ANaY Tu
ao N2 oo % i A an - ) _ o i
ddeRanaenlfn1IANANMReUda laT1esl (Cosine coefficient) lunnsANWInIAD
= ¥ ~ aca ' o o A y
AN lUN1IALALLENANT WiedannluRan Feudsna I AUss LA UALeN AN 7491

Ininy (Chowdhury, 2004; Qin et al., 2004)
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2.7 NMSASANANNIUNAUAINGA LUNITAUAULANETS
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v A 1 1 o QII o ¥ . .
FEULAUAULANANTLAAZTZ 1L hmgﬂLLuumsmmmwmuum% (Baeza-Yates and Ribeiro-
Neto, 1999)
a o . 4 91:1/ 1 A oI thsl 1 -dl

R1N911338199 Udomcehaiporn Akadej ’memmmmmum@mi@wmma

(Mean) @uﬁuﬁ’uﬁmmummﬂﬁu (Standard Deviation) (Udomchaiporn, 2005) W6 b
a o . [ PV A = e

9114348 Udomchaiporn Iftaualdannisfeaa1manumid ananunsn s i nnn A uusd
o P 2 AN - ] = o
AUTTUUAUALLANANTIL °] IpeavanunnfaldnAean (Mean) vizar@atLaniUAn

JeiuNm9gIU (Mean + Standard Deviation) ¥i3axannaniildmuanumanzas
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.:1' dl dll 1'% o % d‘ 1 A:ll dl o o 4 dl
L‘ﬂﬂ@'?ﬁ“i’lLﬂEI’JLu’ﬂ\‘iﬂ‘]_lﬂ'ﬂ,u?.l’ﬂ@’ﬂ‘]_m’mLL@ZL‘ﬂﬂ@’T‘IWVLNLﬂHQLu@ﬂﬂ‘i.lﬁ’ﬂuﬂ]@@@‘]_lﬂqﬂ LBNAIN
Ao ¥ R = "o i v T =
mmLumﬂummmmmi%umwmmmmﬂmﬂg@% ‘I.Iﬂ@‘ﬂ‘]_IﬂWNSLMN‘V]Lﬂ@ﬂuLLﬂﬂ\ﬂﬂuu@Q

1
= 1

Y = Y = v o a A o o o =
mﬂ\‘lﬂﬂr)qﬂﬂ@’]ﬂﬂ?@ﬂ,ﬂ@ﬁ]ﬂﬂULﬂﬂ@q?VlQﬂﬁ‘zﬁ_‘!qqLﬂﬁqLuﬂﬂﬂﬂﬂqqﬂm@\ﬁﬂ’]?uul@\‘l sﬁﬂ@;mﬁ‘lu
ﬂq?ﬁoquqmmﬂLmﬂfi@@@ﬂﬂqﬂlﬁgjLL@ﬂﬁiﬁﬁﬁﬂﬁJﬂq?ﬁ 2.11 (Baeza—Yates and Ribeiro-
Neto, 1999)
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O = OlCI+‘D'B‘ Zd, _\DL >d, (2.11)

NNTNNUUAANNNTIAAT L (Rochio) (Baeza-Yates and Ribeiro-Neto, 1999) A4

ann13h 2.11 1l nninesteaeunupnTiuazlsenaullfadeyandrAny TnafiAnaad

a

o ¥ [ dl 1 ! :'/ dl v A '
a, By “’QZ'&’]N’]?Dﬂ’]uqmvl,ﬁ"mﬂﬂ’]ﬁ‘ﬂ?‘]_lLﬂ@ﬂuﬁqiﬂLLW@”@?QWM@@@Q@H@HL@H@’]? [AUNIN
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Aaang AeulpeUnAudnAImel 7 azliA1tiaand A1 S (Baeza-Yates and Ribeiro-

Neto, 1999)
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NUIREUDN Iwayama NRARNETUANNYNABIU0INT AR TIaUNAULAZNIAR
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lnansinenilasilidmingy 16 uwazArwiinaasnguianansi ldinaaiiasddwinm 4
1uABAINEAT8Y Rochio AIANNIIN 2.11 N9ENAT @, B, AziAinfu 8, 16, 4
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AINANAU TN L sLANENINNNTAUALIENANTHIUATY TAATUINIAINAIANIETENALLAS
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1 4 o ?:/ =2 % o dl ° a o 2’/ ¥ o 1
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ey y uanuddsaeedlidail

2.9 NM5IAUSELRNENNTELLUAUAULANES
o a a v A o U =l =
N139AUsrANSNINTes UL AUANENA13AINTaA WU A Iae IE AN Te nAL
! o - ) o a B o ! o

(Recall) A1AanNgNFiad (Precision) ANLRALEFINEATBNANTUNAUKATAIAIINYNADY
(Harmonic mean of recall and precision) T4A1L@AL 815 INTATR9A FUNALLAZ AR
Qnsiad (Harmonic mean of recall and precision) LA AMINIAINANETUNALLAZAT

5 d o
AINNYNFBNLBAETY

= a o dl ¥ «dl a 1 = = 1 % .

HendunnuenldreanafluliaedAEENAULATYAIAIINYNARY (Harmonic
mean of recall and precision) 4ALsLANTNINIILULABALLENANT LT3 9NUATEN13VENE

G o

A udeasunnlnesanngANdNRLsIUAWAN I saNILmATIAN s ALALANIAWINA

1
=

(Song et al., 2005) WUAAANIAANGHIBNAIINIL e ld TR 8N19NNINN4A (Zhuang
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and Dai, 2004) LmzmuﬁﬁﬂmiﬁuﬂgqL@ﬂmﬂmﬂ%ﬁgmmmﬂ ALLE (TRINANTAL WAL
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U

N3 uazna oy oesle, 2547) s Geasnsariuems i

ALRRLENSINLATRIANFENAUIAZATIAINNARY (Harmonic mean of recall
and precision)

ada o a a v A a o .lf o Y 1 dl a
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oA A h o . 1 B a a
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a 1Al A 1 v dl ac o o I @ ad [ %
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o L ) : | W 2 LAY YA«
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o L% . A | dl a oA A 1 ¥
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=

() AR ANBaNALIRLend1sh | luansyu (Ranking)

b

P(j) AD ANAINYNEBIDIENAT9T | TLAAU (Ranking)
. I dl ' o o ¢=4I .
j AR uNIEaenansTees lUANALT |

F(j):% (2.12)
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r(j)  P())
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2 Usazidasesalily
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=KX K ¥

ﬁhmwgnrﬁ’m (Precision) LﬂuﬁmmummL@ﬂmiﬁgﬂmwumLLmﬁmLﬁmﬁumm

F94N13 (Relevant) AILALANA1TNYNASAANNUAASTINNARIANNITN 2,14
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Relevant Docs

In Answer Set

IRal Collection

Relevant Docs Answer Set

1Al

IRI
Relevant Irrelevant
Document Document

not Retrival Retrival

R PR [y o Y =<
g‘]ﬁ’] 2.5 gﬂLLZQ@QL"I][?]‘].I@\TL@T]@W?VILT]EIQ’H@\‘] LL@ZLSIWI"II@\‘]FWWﬂﬂiuﬁ@‘ﬁﬂﬂ#ﬂ@ﬂuﬂ "|
(Baeza-Yates and Ribeiro-Neto, 1999)

2.10 9MUIFNLNLUD

dgl [~ o v A 4dl [~ al al ndl

AR TURLTINN IR LN 2 ULUN 1T ARARAT AR AN LT WANENT TUe ARNIILIR N
t:ll 9 o v A A a o Q; v v A a é’ ] o
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algorithm) %Iwm'fmLﬁ'uﬂa‘zam'ﬁmwium?mﬂgmmﬁuﬁuﬁmﬂL@nmaf«%mqumn Tnel
AR e AF A $01Aseues Cheri LazAE (2006) LRGPV IV HEELGHT
nanslagldnishangaanduiusaansn (Cherfi et al., 2006) #411413581909 Cherfi

wazAnzduneuuInavaf1enssail antiusruuaz Anngpanudniudiedunenialaag

1 £ £ '
o A o 1 o O

(Close algorithm) LA2AIANNANRUSNNANINIALAANTINRNNNNTHIANT A 1B9AN

q
o A

atlLaRw (Support) kazAIAYINIE@aNY (Confidence) $anriuAMENEN 5 A1luN19ARGRENN])

6

o o oA o ! 1 . @ ad o a .
ANNANNUS AR N1TIAAIAINLNALTA (Interesting measure) LHUATN1ITAANANA (Lift)

1 Y A o o e - ) . = o % o Aa o so o o
Wuszuugnedamnviaenlad (Online Lexical Reference) WLﬂuﬂ'}HW@QﬂqH {pgazAUMIANNAMNANAUSAUANNIAUA

(Cognitive Laboratory, 2005)

2 Yy A Ao a
TalsunanAuALLAL (Web Browser) PAdiLnN13me Yahoo (Yahoo, 2005)
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2849 IBM n139AANANNITENU (Conviction measure) N139AANNTUFARRM (Dependency
measure) N139AANANNLLaNUN (Novelty measure) uazAnmdsanala (Satisfaction

measure)

1
o A ¥

Walingaanduiusninunineanuuwds n§idisaaaiansnnudanudinad

o A

IFannn s ANANAI ST L1 AN AN ARET i uaTanazn1sFeeanfumI N udaLss

2e3ANANTILS TN g ndesazin liauduiudiulignivanson aanaudniusy

14 ]

FFuntamsasevudamisninlldiudgenssailifipoumnnzangaauld wu ng

ANANRUS “mycobacterium tuberculosis” — “tuberculosis” A8 WHARNA1I
“mycobacterium tuberculosis” LA2azHAN91 “tuberculosis” HiATWANY FidtTIEyNanadn
n9371l “tuberculosis” ldiNemdaduazauasaniliinisudaniurunandulllun1ania
(Cherfi et al., 2006)

UIRLUBY Cherfi memuﬂmmﬁﬁﬂé’ummméfuﬁuﬁ’mmﬁ"n,ﬁ@ﬂﬁ*uﬂa;amﬂﬁ
% = o 1 v o ¢4 v A = a a Aal é( o
fmssriigninuunetingmNIzaNuAar i N sAuANN seAnBn wanngsau n1stiuilgs

a o o e‘i’/ o % £ o % -dl [~1 Y o
psrHuarn)ANdNRuETIuas I Inans inaasieunduangidestoydugdn
NIBIANYNFBITBINGAINANTUT LA AIATITHE NATINTS
dil o a o/ dl [ 'S o dl v v v

wanantdeiaAdeIIngA ANt re A Ne s i deaa unnlun s AL
(Qin et al., 2004) Qin uazAnlFaralLLANaaslunsAuARd wTLLSlatlymaesde

dl o 1 = 1% o o 1 o o =
gaunundeliana Ipstinnannua9ANENAUTIZ 99 lAR AN AT FTULATH
ATLUIUNITNIN ULl 4 dauseiiAe

[

1) dousetlsyanu (Interactive interface) NNTINAAAL

o fudounfudesauninaingld

v
o ¥

o HudounuaninadansnisaumuluLdazASINg IFaLAL

a

¢ Dudmiddenuadnsresnsduuiineadeniadfunanude
AL
o Lﬂuﬁ'mum@mﬁ@umnmﬂlﬁqmm@mﬁ@uﬁuvl,ﬂﬁazdfauma?ﬂ%?”uﬂa;aﬂg
ANANNUS (Association rule maintenance module)
2) zﬁ'mmsﬁ%;ﬁnmngmmzﬁ“wﬁuﬁ (Association rule maintenance module) H

v dld [ '8 o dl [ % o ¥ v
Muﬁ%ﬁﬂﬁqqﬂﬁ/ﬂwuﬁﬂ]@\iﬂqq’mL‘ﬂﬂﬁ’]ﬁ“l’]LﬂuN@@ZWﬂuﬂ@U@Wﬂﬁmﬁ LAITINNA
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azfaundumantiudniumnengannduiuiiveaiedeseuninlud Tny

g ldansnsatfuaauaninminaesdasaunislug

1
=

3) Faafwdeasunin (Query constructor) dauliazldngarnduiusuasdeyan
g litlaudnnaietdassunis
4) Faszananadedaunin (Query processor) UM MN1TAN U IR TN TN
= 1 % ¥ 1 A aca &
ANNIWINaUTEMINTadaun N Laziengnslae ldn AN AN Wd e E LT e
(Cosine coefficient)
o dQJ Q‘ 73 v 2 s 90// b5
nsieueNsyuudaz A nfldtleudeasuninidnnfaszuy antiussunay Ay
d Jd A . . v Jd A .
ALLANA1INLN NI LANNNABINITEANNILAS FeNANALLENAN TN Qe LA
¥ £ 2 dl o I3 nﬂlb A o tﬂld o o - o ¥
fannsaasyldarnunn e Wanadnsianansiaupuwas ANHANdNRusTUA lude
asunNIa Ifuanseanunfninas e liyldaunsnlinaasiauanasninaoiiiasiu
% ¥ o o o tﬂld o o e‘t:; 2 ¥
ANHFRINNIURE I NAUNENIEULLATAINANNHANNAN AU UAAINIuTNae £LE
o o A o 1y A quy a2 o
ANNNTINNAYTEARAT T adaLnN WA ALALENE1789NNIANATY T2 LLAZINANENT
1 ff/ o s 1 a 1 o o/ o o‘t:lld 1 2 -dl o
wauNmIngANANTLE W laeRansansaniung AN ANt IRaguds el
o v 1 o £ A 1 v [ % v 73 49{
2818 A8 TAADUNINADUEINIAURLLENANT N RN LANADINT TR NN T
nan1anaaeenistenanl tneldnganduiuinisfupneessuuiA1 AN NFieY
(Precision) NAn31nasdiuidasndeseuninmnqedasaadie (Rochio Algorithm) TR

a

Tinaaziaundudmiudsunusnaasigionaes

a o

tzll % [ o dl ¥ = dl A g o t:ll
MUAAENRIAINHNANNUTUIDIANANDNITULELUARRADUNTHNANINUNAUIARNITAUNL AN
furusiulaelingadnduiug (Relation between Terms Discovery by Association

Rules) 184 (Haddad etal;, 2000) 11338109 Haddad WAZAMLAZIAUanaNI7ueNe ANl

daaaunningldmatinsasnismimdesdeyanaandinganuduiusinaassiuenans

a

nuivAa R WednngATudNRLuEINA A neanuIudn InenasAsAnatiuayu

o~

(Support) La¥ANANITENU (Confidence) ANgnld dngAudNRus IadAatiuauLay

q
v v

ANANITENUNINNGIATIAT LY wamsdingriulannIn wdaringtiusnaes At lude
AUNN rm“wmmmmixuuﬁu%mmmﬁuﬁ@uﬂm@n@qi TILANITIAUAUATIAGEIANTEN
A 1 % . dl =® 1 as o nil/ QI
AL (Recall) WAZANAINNYNADY (Precision) TINANITANHIWLANITUENEATUATAINITOINN

sr@ninnlunsAuAuLengns
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ANUITEUeY Qin karAnuy Ml 2004 AlFeLe1Aannsaene A ludedeunny
Tnensldimatianisduningeauduiusiunisdiudladesauninsaadsues Rochio (Qin
et al., 2004) #91/32ANBN1NIAINT LG 590978AT 18 (Rochio) 1Hls2ANBATNARSsId 1w

o =l a o dl o a v o 61 o ¥ a vV
waztliifeddelantunaiianisfuningaaudniuganiunisldmaiianisliug
azvieunduangld duiudidrasaulanazinnndlfuilysruuduauenaisinamaia

o o A g9 I A o o o o X
ANNANITINNL LW@I‘V]?ZUU@WNW?Dﬂuﬂul@ﬂ@qﬁ“ﬂmﬁ\ﬁﬂ‘]_lﬂqqﬂm'ﬂ\ﬁﬂ’]ﬁ“ﬁ@\wﬁsﬂﬂqﬂﬂ\‘mu
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AR IR L L

3.1 unun

NN AN INTAEE WL TN ARDN (Experimental Design)
NMIMNARALANNAFU AMIvaIedATestianAdatilssAnannaesnsAuRLanans
gUULLIFNG Rendfer s muuaasuneuREmsiaFesilenaseLuazs
nadaLLlIzANE N MBI R UARENaNT Ussifuaasnnuiedield (Reliability) AN
gﬂﬁm (Validity) Lmzm@umﬁmm:ﬁ”mﬂ@ (Data Analysis Framework) Fas8IazIBen

¥

s U

3.2 UWNULULNITNAREY
= d”dn/ & dl = = a a
nsAn NN UsrasidszasAlunisnaassieAnsifseuiaulss&@ngnimnig

Aupwanansi iinatialsginnnesingldldinatianisldng aaudniugaesindaniv
wmAALAAziaunduanfldiunIsAuAuenatsnlfatinfiginnmefsauiumaianig
Tngarndniusaesiuazmatianislinaasiieunauandgd wanainiiazifFauiay

v A dl ¥ a a 6 o v A dl ¥ a a '8
nsAuRlenan s dmaiialdiginnnesiunisduauanalsilimailadigfinnines

FaufumAtANT I ENY AT NENNUEIBIAT

'
o o K

o & S = 1 3 L% RN A 3

NN AIANUIRENNAIINIT195 EAeR9AN LT UNLILLNNINAR B
NANNBUNARBLLAZAINAABL (One Group Pretest - Posttest Design) TaifluiNuuiILng
NARDINUNIZANALN1INARDINADINNIT ARG LLsAINTRINGNFvREiNariaUgNNIZEL
WaUANadA L s6 N BIN et NAIaINgN NIz AulnaN T LHvFALNUWE (Treatment)
o oA = a v A L= |l | ° vl o
tiuke Antlsz@nininaesssuuAupnenansdlaAuansaiuesiasle tnenauua Idsouds
TunmesesuFaumsunisdupuenaislugluuundesnimasey Assalii

3.2.1 Aaulsmu

o % [ o tﬂlmv k% =2 zﬁl a o j 1 v A -QII k%

FoutlesiilusinulsneadesasnisAne FeuddeilanladinisAupuenansin b
watALBRnnResiNAumAllanislingANdNRuEaeaR (Association rule) LAy
mANALAAaUNALAINEE (Relevant feedback) uaznisduAuanansildmatialEni

wnmasiauiumailanislingAnndniudresAiua NIt ssanan naesss U LA
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v
I o o

A v A % = ?:/ dgj [ = v A
Auldvizali deiusoudssuaesnisfnenluafitasdunisfsauinaunisAupuienans 3
gtluuusiail
1) msdupnanansifinaiadigiiuninef taelildmalianisldng
pNNANNUSIRIAN TN ATlANAATiRuN AR N 1
2) mié’uﬁuL@nmﬁHLmﬂﬁmﬂ?‘gﬁLcmLm@ﬁm:mﬂﬁﬂmﬂgﬁﬂgmmﬁuﬁuﬁ
UBIANTINAIE
3) nsAuAwendsildmetinaninnwes Inaldinatianisldng
ANNANNUSIRN AN U ATANIS MiNaas e uNAUAINY 1
v o e o = Y =g o N a
AINNMALALLIENATINN 3 gUuul fRdrazEanN 1TAuAeNaNT HinATlaUE,H
wnweslaglaildmatianagldngrauduiusaesadaniumeiianaasfiounduang ddae
o (P v A dl F J v A Qi ¥ a a -9l o
A9 NNTAUAWANAITTLLLILIN 17 deunisAnALanans IEnATALE)HnnaFiaNAL
wmatiAnsldngaudNRugIaIAn Fand N sAuARENa1agLLLILT 27 uazFnnIsAUAY
tﬂl ¥ a a 61 o ¥ a ¥ o/ o o o
iwnansi ilaelfinafintsgfinnmessauiuldmailanislinganduiusaesnuay
wmatansldnaasiaunauanglisaaarda nnasupuenaisgluuLn 3”
3.2.2 Auilsann

dl a o é’ a a a v A k%
Lu’ﬂxﬁq’mx‘ﬁu’mﬂu@ui@L‘l_r:f;‘f;l‘]_lL‘V]ﬂUﬂTZ@V]ﬁﬂWW?J@\‘]ﬂ’]ﬁ‘ﬁuﬂuLﬂﬂ@’]ﬁ‘Iﬁﬁlﬂ%‘I‘ﬂ
a o A:II 1 o Y o % 2 g: = a Aa v A
L‘I’]ﬂi&ﬁﬂ\?%ﬂ@’]’ﬂuﬁ’m'ﬂmLLﬂ?lﬁ]u ﬂ\iuuﬂ’]ﬂﬂ?‘ﬁluL‘V]ﬂUﬂ?ZZﬁVIﬁﬂ’]W“H@\‘iﬂ’]?ﬂuﬁuL’ﬂﬂ2‘1’1?@‘?&
a Y ¥ A «dl «dl dll (2 % ¥
‘W“’Q’]ﬁ‘ﬂﬂ@’mﬂ'ﬂllgﬂﬁlﬂﬂiuﬂ’]ﬁ‘ﬂuﬂul@ﬂ@'ﬁi’lLﬂil’JLu'ﬂﬂﬂ']_lﬂ'ﬂNﬁ]’ﬂ\?ﬂqﬁ‘ﬂﬂﬂm‘mm&ﬂﬂ@’]?
-QII |tﬂ| -dl o v % = o a a v
‘1/]11]Lﬂﬁl’)Lu’ﬂ\m‘l_lﬂﬁqﬂm@\iﬂ’]?%@\i@m’ﬂ’ﬂﬂﬂ’mqﬂL‘W‘ENI@ IE”IF;IQ?J’Jﬂﬂ?:ﬁ@‘l’]ﬁﬂ’ﬁ/\l"ﬂﬂ\‘ﬁﬁiﬂﬂﬂu
AUANA19AINANRA T INTATEYANBENAULAZANAYINYNEBY (Harmonic mean of recall
L. = = as ° ] = a oAl & .
and preC|S|on) GN’:T'WEIZ‘]:ZL@F;IﬂLLZ\]mﬁﬂ’]‘j‘ﬁ’]u’)m@’]Lﬁl@ﬁﬁ’]ﬁﬂuﬂﬂ@\‘iﬂqLﬁ‘ﬂﬂﬂuLL@Zﬂ’]ﬂfJ’m
Qﬂﬁ@\‘i (Harmonic mean of recall and precision) Teinana i luumi 2

3.2.3 AaudsAruAN

o tﬂl 2 o % till A v A ]

sautlsngadeasmruAnluNITaFaATeINa AAe LIN1TARAENANT gL uLILIs g °)
dl 04 dl a é’ Z// a a v A dl % 1 Y a
Waliinan1mmaaesiinTuiunAaINMALANIIALALLENATINABIN1TNAADLIAENIUTIATS
Tngazimualilunimaasinisdupuenansia 3 gluuuiinisaruaueaulssing <
wideuiunngluuy Seazilsznausaasauls desialiil

1) vand1s

v
o [ % [

nastiiumiaefadnaaeenimaaedlunuideaial 2gIdenivdinacnaaed

sruuiuenaIsnH8ennEnienans wilwnieljomiuliainsatdienaisdssinntiuug
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o =K

annald Aniudaduaaaenldienansaingiudayaiinaansing (TIME Collection) A1uau

o ]

425 1ana17 Wundassnasnelun1sWmun ssuuALAULanans dadluanansineaiy

9 o K o 1

Anaa1999 ll AsiugRApAmdsdnanasiiannindlAeN A UAN I IB9ENAINNEINA

£ d’l | v dl v a o . .

Frudeyatiiflugudeyannsgrunainalneuniingnduaauua (Corell University) tne
% “-‘4‘ f~1 1 v A a o v A
aFani e i e N AZe LT LLAKALENEANT MNIUIRENITALALLENENT (Smart
Collection, 1963) wazillugudeyaianarsnldlunmaaeveniddaniednunisAuay
NANTHNNNNE (Dumais, 1991; Lee et al., 1997; Rauber and Merkl, 1999; Rauber and
Merkl, 2000)
v
2) AadauUnIN

|
v A a

Tun1megaunIIAUALLENA Az Fad 9lagaLn N NaAuALLaNaN TN INeq e

¥
o 1

TRAUDINADNNILAAY LALANUILTRADUDINNAZUNNIN ARBT HIRENIINALNARBITLLUL

a

1 '
o Y o

-e:ll v o aa 1 1 | a o o aa 1 =
ﬂum@mumuﬂmﬁﬂmnnmmmghizuu LLm"lummLﬂu@mmqumwmglmzuum
o dl b2 a L . v o ¥ %
mmumﬂLL@uummngmmmﬂ@ummﬂm (TIME Collection) tenuuadagauninls
AL AFALTTLUAUALBNANIA11IU 83 184810 (Smart Collection, 1963) Aatiis

1%

gm0 R A o > A > % i v A a
%l N L@ﬂﬂ"ll@@@‘]_m']ll@Nﬂf‘ﬁ’)Lﬂuuu’]ﬂm’)’ﬂﬂqﬂiuﬂq?‘wﬂ@’ﬂu‘?:ﬁﬂﬂﬁuﬂumﬂ@q?ﬂ
o X 2

AU 3 geluuy

3) m’mgnﬁmewdwvanmmazﬁ'famumu

1
= ¥

gudayatinaansinad (TIME Collection) Nnasnanuanguienansignsiedluusiay
v %’/ ¥ Y v o :l/ L o o t:ll t:ll dll %
doaaunuia 83 degauninliugn AsiuiBapaznanuauanianasiieaiiaslunisfu
ALBNANTLARZATI N 1 dNNNDTRANU I ANBNINT BT LU ALAWLENANT LAEINNTANWI DI
1 dl a 1 = = i % %
ARSI LANEIAETHN ALLATAIA NN GBS b
v 174 Qs L4
4) AMNYNABITBINARLTAUNAUANK LT
iesanngudeyaiinaansnad (TIME Collection) lddinisniavuanguianans
2 o o Y zl/ 9 Y o :l/ £ £ o A o K o
gnsiasduiudasanniumis 83 deaaunuld AuiunislinaasieunaugRdeasnnuue
Tnaasviaunduinnugnsiesananufiivuannlugudeyaiineansinad (TIME
Collection)
5) LAFRINAN LT L UNITHAIUILATRINANARALSLULAUAULANEIST

a o dgl ¥ ¥ dll A o dl A v A ?:/
unRedazsasliATasla lun 1IN LATAINANARALINTALAWLANA YN 3

stluvy desialiil
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e Tisunsuiana (TMG) : A MATLAB Toolbox for generating term-

document matrices from text collections (Dimitrios and Gallopoulos, 2005)

a o a a 1

dl 1 dl % 1 ad v % VY o/
ANANANULNT 3 WWAINIBNNTIREN M InATAsg ] WaFnmas iy

s

nansuardeaauniy gadeliinTusunsuiidna (TMG) wefdu 2.0R3.0 inafannimesd

©

1
=l

Tifueanansuazdedaunnn aeldsunsuidua (TMG) Hiflullsunsnias1elae Dimitrios

1
a a A

uae Gallopoulos TaeldFLavanaLNeTl 2005
TUsunsUNTENA (TMG) A2FAa9n 191U LT AT NUNNLALNASTU 6.5 (MATLAB
version 6.5) 1sunsuena (TMG) azad1ainnimes wnuenansiazdagauniy lnanufas

a9 o

fRveannmesazidumiuniaesnsig 7 Memeatianangidenivualiiume nsangd

k1]

4

o . o o 19 A v o ) a
A1 (Stemming) N13AMAENLAW (Stop word) NFeanisliRneanuas luinuifan s lunis
AF1nnNMaT LaTa1N1I0NINWAIENITANMIANUTINAN LAa s RRvadnnme STl
me Xon¥ oy f7F . ,4 . -
AR TN MIN AR ANND WA AT AN DIBILANANTRULNNET (H-idf) Insseaziden
7 ldaulsunsnilFuansliunimnuan 2
o Tdsunsuungddtauinas bndbniliuas 5.1 (SAS Enterprise Miner 5.1)
(SAS and all other SAS Institute Inc., 2005)
Tdsunsuuaaieumasingdlusiiues 5.1 (SAS Enterprise Miner 5.1) f198nuLUN e
Annzidayauaznisimdesdays alisunsuiaaeuneswdluiues 5.1 (SAS
Enterprise Miner 5.1) Hdqu284n193LAszdayanaenABAz 19 widsluiuAanisimiles
[ Y a [ o & —— X = | X
fayadaenatiansAunINgAINANRUE (Association Discovery) Tnai ludauiiannisn

v v ! ! tﬁ
Auvndayasing 7 selli

1 |
el a ¥ { =

0 an\ImmﬂQmmﬁmﬁuﬁwLimmﬂmmmmfaﬁu (Confidence)

O W@unsn 9anfuaaAany (Lift) AALIEesTY (Confidence) AN
AN BT AN AN (Expected Confidence) WasANAULAYU
(Support) 284N)AINNANAUS (Association Rules)

0 uganawAnAaFasiufinnauss (Expected Confidence)
WRaudeuiuAnAnuEesii (Confidence)

O ANPNUAANTIEATIBEANAIINANTUT

L% %

0 nawlANANRUTIRINANANTUEN AU
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e 'lalaiag 5.0 (IS 5.0)
lalataa (I1S: Internet Information Services) iugaulilsunss (Component)
TFnsdnuEniiaed (Server) lugluuusnaresdumasiln (Intemet) Nsauvis

[

lawlafmndi@sninas (Hypertext Transfer Protocol server) waz dnsuamesllsinaea

'
a9 o o =

\@sWne$ (File Transfer Protocol server) B941:19091 WissLUN AW WIAN NN N LD T

a

=

# (PHP) gunsaminauld aelelaiaa (1IS) ‘ﬁmm34ﬂﬁmtzuuﬂﬁﬁﬁmﬂuimsﬁ@V\Iw‘%u‘im‘lﬁu
# (Windows NT) 3ulad 2000 (Windows 2000) kazauladiandildsivadiiuas (Windows
XP Professional) (ANUss@sm apIHANT, 2545) TatianunsaRnsedLlsunsy (Component)
TaanslAndafinludiutlsunaaediulad (Component) o 1 2899UlAT (Windows)
® WLaTtW (PHP)

nfieait (PHP) Rennmiiv lddieyagniaauudadlaedaluFina

=

L‘\ﬂilﬂuvl,wi’m i ﬁijmﬂuﬁwum (Dynamic Language) waziiuntsdszinn

aA3Us (Script) ﬁmmmﬁmmﬁmﬁﬂ@i (AnA AnAdmuLNa uazAy,

2545) FamuAdeilFiriaila Edittius TunnsmunssuuAuAengnslng

En 1 vadi (PHP)

® SQL Server 2000

Dutsunsugudeyafiidifodayaneluesdnasing o Gefan gl
Tnenflugudieyaideadunus (Relational Database) m@m’?ﬁmiuim%@ﬂﬁﬁLﬂuﬁjuﬁmmmm
leanIuealTiniaed (SQL Server) Insazatiuayunweapaues (SQL) figunsngeuny
(Query) T31E4 (Analyze) AgaRauaANIsdayal1WdL fvenisatiuayun e endias
aa (XML) ﬂ'qﬂumﬁmmﬁﬂga%\iLLUUT@LL@@W (OLTP: Online Transaction Processing)
wazlauaaled (OLAP: Online Analytical Processing) Wuli/lfiaginadnenng Nilse@nsnn
geantunsdmiudeyauasdinsiziidesa (44ns A99ana, 2545) %ﬂﬁqﬁﬁmﬂwgm%ga
L%Qﬁmﬁuﬁrﬁmﬁum;mm?ﬁﬂ “Two phased Commit” (Tight Consistency) ile3nEn
@hasnntesdayaszndnadsninas (Server) nans ] 57 AINAINANNITAATUGN 7]
wanET e aRaueadnifiaas 2000 (SQL Server 2000) Iﬂﬁﬁum\ﬁ@%\mmmﬁmmm

nanauazaualug (Judin aNni, 2541)
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3.3 ANNRAFIUNUIRE
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np
% a Aa v A t:ll = 1
H,: ‘H@Nﬂ@ﬂiﬂ:@ﬂﬁﬂﬁ%ﬂl@ﬂﬂ’]i‘ﬂuﬁuL’ﬂﬂ'&’]?gﬂLL‘LI‘]_I‘V] 1 NﬂW?LL@ﬂLL@QLLﬂﬂiﬁJ
nA
v a a v A dl
2) Vlﬁ@’ﬂ‘]_lﬂ’]’i‘LL“’mLLWQ%@Q%@H@ﬂ?t@Wﬁﬂ’]Wﬂﬂ\‘m’]ﬁ‘ﬁuﬂulfﬂﬂﬁ’]‘j‘gﬂLL‘]_I‘]_I‘VI 2

> a a Py A o~
HOZ Tﬂﬂu@ﬂ??.f@vmﬂqwslm\?ﬂq?ﬂuﬂuL'ﬂﬂﬂqﬁ‘gﬂLLUUVl 2 UNTTLLAN LA LLL U

a

nm
H,: dagyatlsz@Aninnaesnisfupuianansgy WUl 2 Sntsuanuasuuls)
n#
3) mmmumimnmem%’@g@ﬂ‘a‘xﬁw%mwmmﬂﬁ@é’uﬁumﬂmwgﬂLL‘1_|‘1_|1'71' 3

> = a oA A A
HOZ ﬂﬂﬂu@ﬂﬂﬁﬂvmﬂqwmﬂﬁﬂq?ﬂuﬂulfﬂﬂ@q?gﬂLLUUV] 3 UNATLLAN LA LLL U
1@

H,: deyatse@nininaesnisAuauienasgduuum 3 innsuanuasuuyly

a

Une

FnaffnaaauAe Kolmogorov-Sminov iaaunafaagnaninngn 50 wiaeiazaes

Shapiro-Wilk iatuafaaznasnetiaandn 50 widae (Taen afaehinyen,2548) iagann

a o o

Tusadansetalulsaznguilauauinndd 50 asldisasagaunisuanuasiagld
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1AAT9 Kolmogorov-Sminov Tngiazeianianumgau H, t1iA1 Sig. HAmINnanAd

ed1Aty A Fennmualfivingu 0.05 Asananesiallil

A397 4.3 ANIUAASANGDANARALNTMANLAUNR (Normality Test) 1a9A1LaAaN5la

HAI09ANTINAULATAIA TN NFBY

g‘l] LuunIg Kolmogorov-Sminov
AUAULANANT | Statistic df Sig.
1 0.139 83 0.000
Use@nBn waesnsAuAWenaIs 2 0.122 83 0.004
8 0.145 83 0.000

dl ¥ % 1 1 aa | . o v A

NANTINAFAL 1WA 4.3 INARNLINAIARFAT Sig. 2896 II8IN1TAUAL
inanaie 3 guunnnfludsil

1) MeAUARANAI3FLWLILY 1 67 Sig. Wi 0.000 FeilAtiaandnan O = 0.05
AeTiRaLfiasanNAgm H,

2) NsAuABLANANIIUULILITA 2 Hp1 Sig. Wi 0.004 FadlATeandaA O = 0.05
AatiAsLfiasannmgiu H,

d9
v A . 0 o = A v Vo

3) MeAuARlendIssliLLf 3 Hen Sig. iy 0.000 FedATaandiAl O = 0.05
AeTiiRaLiasanNmgIn H,

satiuagl AN suanuasaesdautlslss@nininaesnisdupuienansis 3 guuuy
uldidunuudni

4.3.2 DMSAIATITUANNLANANLSEANEAINUDINISAUAULANRITNI 3

sUuuy
u

AINM9IATIznsLAnuasaasdeya Tuiada 4.3.1 1Fumsanuadanisuanuasaas
Foutlstlazvan masnisdufuenansia 3 gﬂl,mu&uimﬂul,muﬂﬂﬁ Faviuinlsiesldas
Anmziannuudslsusuulideannlmes (Nonparametric Test) Taeluanud ”ﬂ‘ﬁ:ﬁ 1
wanlfwelianimiiasziauudsdsuiuulddanmiinasianiaiuu (The Friedman F,
Test for a Randomized Block Design) asanneuAsuiRinm s Bauiiaudne e

¥ dl 1 | oA | ' [ A 1 dl O o a a dll nlx A
AAHANHNINNI 2 ﬂZ\!NfJ’]NﬂZ‘!NIQLLL‘mﬁ]qﬂﬂuﬂ‘j“ﬂblll TNRTNIPBNTNADL °) “ﬂ’ﬂﬂiﬂ ULAa
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v 1 ¥ dl dl o a a v A = 1 =
YAFDUNINLUANLIRADLNN [NANALIALTLANTNAINIDINITAUALLANANTLNENDEINNLALN

TneazsaannmAguiiellil

a ' = a a v A zj/ 1 a ]
ARzl ueUUsTANENINTBINTALAWBNAN3YY 3 JUULLdHANUANAN
o A 1
fuvisalyl
o 2 A 1 tﬂl a a v A tzll k% a a
Auuald g, e Aledelsvdnsnineesnisauauienansiliimatialini
wnweslagldldimatianslinganduiuiaasAnsonniu
N o o 8y Y -
WALANAAZTIaUNALANE LiviTan sAuALeNasLiuLL? 1
A 1 dl a a v A dl v a a
1, AR ANledELlsrAninnaesniIsAuAuenasilfinatialEind
wnmessNiumatansldngpnduiusaesAizanisAuan
\ana1sgUluLi 2
A 1 d‘ a. a v A dl ¥ a a
H; AR ARAYLlszANEN TNIRINNIAUAUIBNaN T ITInATlAUTYR
wamesiaxnumailanisling A NdNRUsIaA LAz IMALlA

4 t% o v A v A 4dl
nslinaazneunduang lvzanisAuaulananssluuLy 3

Ho 1ty =ty = 13

1 dl a . a v A 1 ¥ 1 1 1
H, : ANRAYLTEANSNINIBINITAUAULDNANTDENNLAL 1 @Nﬁ’ﬂlllﬂ/ﬂ U

2

anuanImasesfidatnundinszidayanaeasnialu (The Friedman F, Test

a

for a Randomized Block Design) Az lANANNIIAIN AR 4.4

N3N 4.4 AT NULAAANED AN AaaUlszAnBnInaaedEWTALNY (The Friedman F, Test

for a Randomized Block Design) 484A71RAE 8N INHATDIAEHNAULAZ ATAYINGNFBY

ssAnBn naaInIsAUALANEAIT
N 83
Chi-Square 11.322
df 2
AN Asymp.Sig. (2-tailed) 0.003

ANANTN 4.4 ANRDANAZAUNNITLANUWALLL IATALATIAERANWNAY 11.322 7

g

aaAANNLTINB4sY (degree of freedom: df) Winiu 2 ImeiRAN Sig. Winiu 0.003 T9RAN
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HaendnAn O =0.05 AU AUGAsANNATIUN H, TUuN18ANNdIN9AUALENA13Y1 3
Z// = 1 % ! ] o

sluuLTiuNatneden 1 AUANFNNNY
AINKANNTIATIZIAINUANFANNLDILTTANTN N LDINTALAWBNATTNT 3 gLluL

diauuansiuetinetian 2 sununisduhuenans saiudunausaeilazfesnsage

1 v A 1 ' o

dnnsdumuanansd ladilsranininuansneiu IaefRdenmualdmatiapsesunas iy

N1aRanandis a1vFUN1INAREULLLALA (The Wilcoxon Signed Rank Sum Test for the

al
v a L

Matched Paired Difference) tiagainludauiifadt sasnsmnszinfaumeauaidays 2

v o o '

| A e , = 6 e a a A aa X
@N‘V]NﬂqqﬂﬁﬂwuﬁﬂuqqLLﬂﬂﬂqﬁﬂuM?@llﬂJ FIENIAAANTNADU °‘] 'ﬂ'ﬂfﬁ,ﬂ LLASIDUAS

]

a dl | ' dl ¥ ' 9 = o
NATUNATEINUN AT TUIMH AR 19N AINFRIN TN AGa LI NN e 1a (Nag1 21

a o

wehiyn, 2548) AutiuazdinasiiiFauineuilsyansnannisAupuienansia 3 gUuuum

=@ Aasinliil

>

P ¥ oy P~ P~
e ulFaungunIsANANAN@ITULLLY 1 uazgluuuh 2
AauFauauiuni 2 3anme Uls s dnENIngZrIan1 A uALan a3 M ATlA

HanRunmesiunisdupmenansndmainlsgfunmesiauiumaiianigldng

¥
Yo A

ANANANUTUBIAN zﬁmwmﬁa@uuﬁﬂmimmu

Hot ty <t
Hisy > 14

1
=

ANNANIYAREIN LN NINIILAdRYAAILITLATANUNN LA ALNIDIIRAD NG

AFLNINAFALULLAUA (The Wilcoxon Signed Rank Sum Test for the Matched Paired

a

Difference) waa Az lANAN1TILATIZHAIANI197 4.5

AN 4.5 AT NUAANANADANARALLTZANTNINARAL AT INLATAIAN FUNAULALAN
ANNDNFABNAIE R BTN A LTINS APANTUAMILINATNARALILLLALAsEMININS

AuAREANA93ULLLN 1 uargluuuh 2

UsL@NTNINURY

. -
NNIAUAENANTILLLILT 2 — g1luuui

Z -2.667

AN Asymp.Sig. (2-tailed) 0.008

a Based on negative ranks
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AINA9N 4.5 AMNATAAMAAALIAN Z HAVINTU -2.667 NTiaandnguduaz e

Sig. 1y 0.008 mﬂm@ﬁmmﬁgﬁﬂmmﬁﬁﬂLﬂuLLuumqLﬁm‘ffiqﬁmﬁﬁm Sig.1n34a4

fiAwiniL 0.004 TeaandAl O =0.05 ATNANITILATIZUNEBNNIFILUNUFIUN AL

I
o A a 1 a

(Based on negative ranks) HuAadAINzF ludaiifaudnilsz@nsninnisAuauLenans

1 ¥ 1
= o o K

gﬂLL‘uuﬁ 1 0NNAFURLILT 2 (FaauuINNINFas) AalUAsL@sanumgiu H, A

ee

o

ﬁuﬂ”ﬂﬁfhﬁ'ﬂﬂszam%mwmiﬁuﬁumﬂmﬁgﬂLLuuﬁ' 2 mmfhgmmuﬁ' 1 ezdurfudny
0.05
o ulFauifisunisAuAuanaIszluLLN 1 wazgluuud 3
naeudiesilifunisuBaudeudss@vsninssuinansduimenansildmeiie
danRunmeiiunisfupuenatsinelfinatialigiinnmesuazldmaiianisldng

pNAuTuirRsA SN umAliAne i nasziaunauaIng 1 adsnsnseansAguldsal

Ho' Ha < i
Hpi pg> 14

1
=

AINHANIIMAAIT LietinuTAszidayafa Rt ATasNNAa AU TaRaAR NG

AMFLNINARBLULLAUA (The Wilcoxon Signed Rank Sum Test for the Matched Paired

u

Difference) wan Az lANAN1TLAIIZAAIN13197 4.6

AN NI 4.6 AT NLAANANADANARALLTZANTNINALRALIANT NI ATAIAN FUNAULAZAN
AN NFBNAIERBLATEN NN AT ALTIBIAABNTUAMFLININ AR LILLLALAEMTNINNT

AuAWENAN9ILWLLT 1 uazgluuud 3

HILANTNINYA

1 1 b
N1sAuALENAII3LLLLT 3 - gUuuLA 1

Z -0.449

AN Asymp.Sig. (2-tailed) 0.653

b Base on positive ranks

I o a0 v 1 e =

ANANTN 4.6 AMNATHAMAGALAT Z NAWNAIL -0.449 TeilAntiaandnAuduazi

a

AN Sig. WU 0.653 mnmiﬁmmﬁgmhmuﬁ%LﬁuLmum\uﬁm’ffiqﬁmﬁﬁm Sig.1n?

#291@ANYNTY 0.327 TIRATNINATIAY O =0.05 LALITAIANNNANITILATIZINAANNIFY
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LUNUFIUNIILIN (Based on positive ranks) HumadAs s ludeiiaudntszdnsninnig

v
o o K

ﬁuﬁumﬂawgmmuﬁ 3 mrmfjﬁgﬂt,muﬁ 1 (FasNNINNdAaaL) AU IasanNRgw
H, tiuRatlszAnsninnisduauianansgluuui 3 unnndigduuui 1 Nszduiiuddny 0.05

P~ v o a a
e ulFauiiaunisAuRulanasgluuun 2 uazgluuun 3

AaBauauiiiluniaFauisulssdniningzndnanissunanan i M maie

v A

diginmesuaznisldngauduiusiunisduauienaising lmalladsgluninesuay
Timallanislinganduiugaesnsauiumauanisluagsieunauainglf awnsa

praaNNFAgIulARall

Hy: a3 < gty
Hpi ps >4,

1
a

AINUANNINAAIT LAt e1NNN ATz idayafatRBIATa NN IR AU TRaAD NG

AMFLNINABLULLAUA (The Wilcoxon Signed Rank Sum Test for the Matched Paired

a

Difference) wan Az l@NANITALAIIZAAIAI397 4.7

P399 4.7 AN NUAAIANADRNAABTLsZANBAINA LA AN TN AT A FINALLAZAY
ANNYNFBNAIERBLATINNNRIALITITBNIARBNTUANMILININARBLILLLA A 921919NN3

AuAleNAn93LwuLT 2 uazgluuud 3

1sz@ANTATNURS

1 1 b
N1IALALLENANILLLILIT 3 - gUuuuy 2

Z -1.806

AN Asymp.Sig. (2-tailed) 0.071

b Base on positive rank

I o Ay 1 e =

AINANTN 4.7 ANANFAIMAFBLAT Z RAWINTL -1 .806 FaflptieendnAuduay

a

A1 Sig. Wiy 0.071 annsisannAgIulwddeduluunIuReRsetingn Sig.uns

#a91@ANYINTL 0.036 TIRALRENIIAT O =0.05 LALTAYANNKANITILATIZUNAANNIFILIL
#ug1UNI9LIN (Based on positive ranks) HuRediA1ziineLdNss@nan1nnisdumy

dl | dl o :J/ 1 o o 2’/ = 1 a
l@Na193UuUILA 3 Nnndgtuuud 2 (Fassnanndnsaay) Aniuasliasimodias

a o A a a o A A 9 LA | A
@Nllmif]u HO uuﬂ‘ﬂﬂ?:ﬁ@mﬁﬂ']Wﬂf]?ﬂuﬂulfﬂﬂmq?gﬂLL‘Ll‘Ll‘V] 3 uﬂﬂﬂQqW?@LV]qﬂUgﬂLLUUVI 2N

o o

sLAUTIANATY 0.05 LAZANNNANITINARANALLAAIINAIL L AN BN INURINITAUAULANANT

o
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stuuud 3 deendngduuud 2 AsiuaInuanIImAaeuanITaTLaNNRAF U LAAIIN

dse@nsnimaesnisAupueanaisgluund 3 desndigluuui 2

4.4 a5duan1siAssutays

1
= o

AINNIAAZINANMAsBINIIalsz AN nnisAuAuenans TnaldAaanans
TullarespnFanALLAzAANYNFaY (Harmonic mean of recall and precision) {a4
anunsnagllsdnnisdumhuenansgduuui 1 Bilsz@nsnndennign sesasunAanisAupL

wnansgluuui 3 uazilsz@nsnannnsduauianansgliuui 2 JilscAnsnnwunnign

o | 4 v A dl v a k73 [ o ¥ 1
AnuagsLAsnalatansdn nsAuAwenaanlfmatianislingmuduiugidnss
duamsnindssdnsaanlinunisfupmenansnldineaiiadigiiunimesld usdinaianig
Muaaziieunauanglddaniunisldngaaanduindiuliannsodintlszdnsnwlity

v A b4
mmumumﬂmﬂm

4.5 NANITANEIULNNLAN
v A dgl/ £ o Yo o a % a I's
AINNNINAABINTANAUIENATILLasFUNI IR R ANAeIN1TTAIZNANIg
al a 1 ¥ A dl % a a 1 o a ¢4 %
NeasvNANdINsAuRWeNas dmataligRaninefsaniumatians Wnaasviau
o 9/%1/ = a Aa v A I 16) & a % % o
nauanng tiudiiss@nsnamnissupnanasiinnaans lildwatianislinaasiaunay
v A 1 = ¥ A dl ¥ a a -l o a %
angldvizala TnasannisduauenansildmatalBgRnmasiouiumaiianisliig
azvieunduainglidannsdunuenasgluuun 4 uasAnwauiuimnesndlidAaas
a 1 = A 1 % . .
mﬁmummmL?ﬁﬂmuLL@zmmmgﬂmm (Harmonic-mean of recall and precision) vl
ANTNLAAI DN IZANEANNANTAURULANENT NN IIN WAL LA EANEENAL (Recall) WAZAN
2 . t:ll 2 [ 1 = o % Y o tﬂl a
AYNYNE®Y (Precision) nan1snaassnldazifludubssfuiunislddedaan fiudanes

ANGENAULAZATIAYINGNFBY (Harmonic mean of recall and precision) wra 'ty

4.5.1 msindszAnEninaasnmsauAuanasildinatiadigiivinines
1 L L4 a v v s L4
FunuMslfinaiansIikagsnaunauanng g

1
a

ANNHANINAABINITATLNANTAAY Rdefanisnagauiiisiinludounig
WBeumeulszdnininaesnisduauanansildmalialigiunnesiouiunisldnaia

L4 v% o Y o v A :J/ a o Y %
ﬂ’]ﬁ‘IﬂN@@ZW‘ﬂuﬂﬂU@'}ﬂéﬂﬁﬂ‘]_lﬂ’]ﬁ‘ﬁuﬁumﬂ@'ﬁm\‘] 3 gﬂl,muslux‘mmwmmu
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v A t:ll ¥ a a o1 o ¥ a
’Q’mﬂ’]'ﬁ/}ﬁ@ﬂ\m’]?ﬁuﬁuL@ﬂ@’]iVﬂsﬁmﬂuﬂﬂ?‘ﬂmﬂL"JﬂLﬁ]@ﬁ‘?’)ﬂﬂﬂﬂ’]?l’ﬂmﬂuﬂﬂqi

Tinagziieunauangld Mnaseuiuienansinad 425 wnansuasdeasunin 83 faasuniu

Tugudeyatineansnad (Time Collection) wanslfifsnieed 4.8

FIN9971 4.8 ANINUAAINANIINAAGITBINIIAUALLENANIN ATl Rinimefan iy

nslnatianislvinaasfiaunauainy i

ALeaasluila ALaasmsluiln ALaamsluiln
URIANTUNAY YRIANTUNAY ARIANTANAY
WAZATANDNADY WAZATAINONADY WAZATAINONADY
ARINTAUAY URINITAUAY ARINITAUAY
tansnsgiluuui 4 ranansgUuui 4 langnsguuui 4
1 0.3636 18 0.2857 35 0.1818
2 0.1081 19 0.4167 36 0.5000
3 0.1071 20 0.1538 37 0.2500
4 0.2222 21 0.1290 38 0.0800
5 0.2326 22 0.1905 39 0.4737
6 0.3913 23 0.2000 40 0.3830
7 0.2000 24 0.0952 41 0.2500
8 0.2353 25 0.1000 42 0.0500
9 0.6364 26 0.2500 43 0.1429
10 0.5217 27 0.1818 44 0.2222
11 0.2222 28 0.2500 45 0.2857
12 0.5385 29 0.2105 46 0.5484
13 0.3158 30 0.2857 47 0.2941
14 0.2857 31 0.4516 48 0.1053
15 0.5714 32 0.0333 49 0.5000
16 0.2609 33 1.0000 50 0.0800
17 0.2353 34 0.2857 51 0.1395
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1 “I =
AaAgaNslula
YRIALTEANAY
WAZATANYNADY

¥ =
YRINITAUAY

lanaggluuun 4

1 al [:L a
ANLRALANSINIA
YDIANLTENAY
WAZATAINONADY

Y
YRINITAUAU

landgguuun 4

1 al [:L a
ANLRALANSINIA
YDIALTENAY
WAZATAINONADY

Y
YRINITAUAU

landggluuun 4

52 0.0455 63 0.5000 74 0.2000
53 0.1379 64 0.2000 75 0.0833
54 0.0702 65 0.0870 76 0.3030
55 0.4151 66 0.1290 14 0.0800
56 0.0769 67 0.3750 78 0.1538
57 0.2222 68 0.3243 79 0.1000
58 0.5000 69 0.7647 80 0.4324
59 0.1538 70 0.1250 81 0.0667
60 0.1818 71 0.5714 82 0.3030
61 0.5532 72 0.0571 83 0.1176
62 0.2500 3 0.1538

mnm@miwmmmLfaﬁﬂmﬁwﬁmmmGﬁﬂﬂﬁumzmmmgﬂﬁm (Harmonic

mean of recall and precision) A13197 4.8 LLﬂmﬁ;ﬂm':T?iLﬂﬁ"]zﬁlem@ﬂ\i"ﬂﬂ\iﬁﬁLﬁaﬂa’]ﬁN

ﬁm’a\‘iﬁﬂﬁ?ﬂﬂﬁul,l,@xmmmgﬂﬁm (Harmonic mean of recall and precision) YBINITAL

A -QII Y o Q; J tﬂl a a v A ?:/
ﬂuL’ﬂﬂ@’]i‘gﬂLLUUVI 4 iﬂﬂﬂﬁﬁ?’m‘ﬂ 4.9 LAZULAAIALRAEURILIEANENINNITAUALLANANTVIS

4 sulunupagy 4.5

FI19799 4.9 AT NATLHANINAABILDIANLRALENTINTATEIANTENALLATAIAIINEN

faanisdupenanshldmaiimBEgininefaniunisldmeianislinaaziiaunduain

o4

ALRALENSINUATDIANTENAULASAIAINGN

£ v o a
m@ﬁﬂqiﬂuﬂulﬂﬂﬂqﬁgﬂ LUUN 4

AaAs (Mean)

0.2717

ANLTIENLUNIATF Y

(Standard Deviation)

0.1861




Comparison of Efficient of Information Retrieval
_ 02760 0.2741
g 02740 0.2717
% & 0.2720 5703 '
c § 0.2700
2 & 02680 0.2673
£ £ 0.2660 '/
é ’ oI264o //
S ' — i’
T 02620 -

1 2 3 4
System

o £l Y - o a .
7171 4.5 sluamansifratine uAeas1e9Alaae A s lulinIaIAFEN ALLATATAIN
% ! v A zl/
PNABNILNINNITAUAENANTTN 4 F1luuy
a g v
2) N1FIATITUURYA
® N15AATITUNITUANUATDNA
nagauNIsuanuasTasdayallsransnanaasnisAuAueNasgLLLLT 4
o 5 a Y| 4 a
H,: T03atlsc@nsnineedn1sAuAena173UwLILN 4 IN1TUAnUaiuy
ni
H,: dayatlsz@nsninaesnisdupuenaissduusy 4 insuanuasuuuly
inR
FddAnAdaLA® Kolmogorov-Sminov aaunaAfaae19N1Inngn 50 Miieuazuea
Shapiro-Wilk Wauunfaasinaei19taanNan 50 uiagl (Taen aiaehinyen,2548) agann
Tuniideifedeluusasnguiauinunnnga 50 asldnsnmaseunisuanuasing 14
ATATY Kolmogorov-Sminov- Ingazeianiuauumgau H, d1dA1 Sig.HA1MINN31AT

Hed1Any O Tenanualivingu 0.05 Famn379 4.10 salil

A3197 4.10 ANTNLARIANETINAGELINTTHANKAILNR (Normality Test) 284ANRALENFIN

HA99ANTENAULATAIA TN NFBY

Kolmogorov-Sminov

Statistic df Sig.

Usz@ninmansnisAupuenasguuun 4 | 0.140 83 0.000
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1
a v ! !

¥ aa . [ dl a0 v | |
Han1InAaeUlum139N drafunLdAanFAT Sig.vinriu 0.000 TeHAEeNd1AN
0 = 0.05 AvtiAsL s annRgu H, Aauagdlddinisuanuaseessaulsdss@nninaes
¥ A dl :// 1 G| a o 4 a cY v A
neAuAuenatsgluuui 4 tuldiduuuulng vinldinnsiimansideyazesnisdupuenans

a

winzgluuusesldisainszinnuulslmuiunlidamnmiines (Nonparametric Test)

Tnanvunli
&, P8 AeanlsyAnsninaasnisruauenats ldinatialigiunmeSiaelald
watiansldngAnduisresAdaniumallanagsieunauang b4
= Y =
Vs aAuANeNAN3ULLLT 1
A ' d‘ a a ¥ A A ¥ a a o1 o
U, PR ANdtLlszanin neednasduAenalsnldinatialEniuninesianiy
a ¥ o B oW\ 's o A v A -e:ll
wAtANgli g ANANRUELRIAMTAN TALAMENANTgLLLILT 2
A ! dl s a v A dl ¥ a a o1 o
Us PR ANRALUsTANENINTBINIALAWena s IdinAtALERnnne TNy
wadAnslingArdniusIaIRwarinatianisliagsiaunaLann
g ldvizaniaAuAenan7gUuLILn 3
A 1 dl a a L i dl 1% a a - o
U, PR AdstlszAnininaesnisAupuenan s liinaliadiginnnessouiy

wmatansldnagsiounauainglivisenisAuauienasgluuum 4

dl v a o = [ % ¥ dl | | oA '
Hasanlainisnsziifiauinauansuzaasdeyanuinndi 2 nguiningules
! o A [T L7 a a o = a ol
wensinafiuze udadaamatianiaasnzinansulstsuuuu g dme SHawsaumu
(The Friedman F, Test for a Randomized Block Design) YBINNTAUALLANEANT 3 gﬂ WL
HALAAIINANsE AN N WaIRNsTILAUARANANTNatNTag 1 Auansnail Aeiuudnazn
v A dl I 1 v a [1 1 1
nsAuAuenatsgluuLi 4 llmsevisanenaagdnimegenannmgiui liunnsiann

Y v o v o = a - ~ o P o =
EIMNIZN ﬁuuﬂuﬁlﬂu@mLﬂ‘?’]:ﬂLﬁﬂULMEUﬂW?ﬂuﬁuLﬂﬂa’ligﬂLL‘LI‘LI‘V] 4 nuan 3 g‘ﬂLL‘LI‘LI‘VI@t

¢ msiATsimMsIlFauWinunisAuAuIAanansslwLLN 1 wazgLluuy
N4
AauBau@auiiluniaFauiaulssdntn1nge N1 2AuALAN A1

lwetiaBnHnnwesiunisdupuianansi dmeliaEglnnmessuiuuazinatianisld

& o ¥ %’/ a Y o ael/
m@mmuﬂ@ummﬁm @WN’]?DMQ@NNWﬂWNi@@\‘IH

Ho: by < 14y
Hi iy >
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¢ msieseinsulFauiiaunisAuAuanatsgluui 2 uazgiluuy

4
mauBeuisnilifumsuBeudieulssananmszwiameduiuienansi
I%Lmﬂﬁﬂ?qﬁmLm@ﬁquﬁuLL@zmmﬁmmﬂfﬁﬂgmmzﬁ“uﬁuﬁ‘mmﬁﬁﬁumiﬁuﬁumﬂmﬁ

v a a 61 o a 74 v% o ¥ a// a
1 mmumﬁ?qmﬂmemmumemﬂuﬂmﬂw@mmuﬂ@mm;ﬂm @WN’W‘?QM\‘]@NNMEE’WN

1657

=he

Hot by < 4y
Hpo by > o
a '3 a Y o a
* msaATEuNsilFuaunsANARanaIssluuLn 3 uasgiluuy
N4
nsulBsumeuiiunsuFaumeulszdnsnanseninanisAunuanan sy
IimallaEgiunmesiuiuuazmaiianislinganuduiussesiuarnislfinatinug

& o Y o v A dl ¥ a a o1 [ a 13
ZQZZVI’PJuﬂ@‘LI’QWﬂmﬁﬂﬂﬂ’]ﬁ‘ﬁu@umﬂm%‘ﬂlﬁm ﬁuﬂﬂ?QNLQﬂLMQ??QNﬂULL@‘?&LVI AHANNT A

Y o

azfounduanngly avnnsnssannmgaulAdel
Hot Ha < iy
Hy iy >,

1
a

AINUANNIMAAST LAHB1NNN TRz aYaMaERT IATa NN IR AU TR AAB NG

AUFLNINAFALULILAUA (The Wilcoxon Signed Rank Sum Test for the Matched Paired

al

Difference) u&q azlANaN1T3LATZHBEUMELNG 3 AAINANTNFAULAAIAIRNIIN 4.11
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AN 4.11 ANPUAPNANADANARDLLIZANENIN AR INF INDAUAIAN BN ALLAZAN
AYNYNFBeAaLATIATasUNNaA AUNTBRARNTUAMTUNINAGBLLLLALA 551IN9NT9

AuAANA93ULLLN 1 uazgluuuh 4

sz@nBnmnisdupuenans
giluuuil 4 - giluuui 4 - giluuui 4 -
4 b 4 b 4 b
suluuiui 1 suuun 2 sluuun 3
nTaIN1 nsaiN2 nsaINg
Z -2.101 -3.048 -2.934
AN Asymp.Sig. (2-tailed) 0.036 0.002 0.003

b Base on positive ranks

o

AINANTN 4.11 HANITIATIEHHANNINAABILE A9F9TL

aa | KX A v

NSOIN1 ANATAAINAABLAY Z HAMVNAL 2,101 BadlAtiasndngueiuazian Sig.

Winfiu 0.036 mﬂma‘ﬁmuuﬁgﬁﬂmmﬁﬁﬂLflul,mumqLﬁﬂﬁﬂﬁmﬁﬁm Sig. 1749 bA AN

Winriu 0.018 TeilANTiend1An O =0.05 ULAZLHBIAINRANTIATITHNENNIFILUALE Y

A a

N19U9N (Based on positive ranks) #1A83LA9EH TN LI Uss@nan1wnnsAuAL

v
o o

tﬂl ' Qi I o o ff/ = 1 a
lan@193UuULN 4 Nanndgtuuui 1 (Fassannndnsaau) Aniuasliaslfias
a nlx A a A | d’ J A I e dl all
ANNAFIY H, TUALLITANEAINNISABARIENATILLLLN 1 dnndnvizewindugduuui 4 7
seAuTladnAty 0.05 LazAaNHANIINAaaLdas liANdNsz@ninnnsAumwanans
-QII 1 t:ll o Z// a 4
sluuni 1 1nndaguuud 4 Aniuainuanismeasauaznisagtanuigiuainnmnagyis

1 a a v A ndl 1 ai
QWﬂ?Z@WﬁﬂWWﬂqiﬁuﬂuL‘ﬂﬂ@’]‘j‘gﬂLL‘]J‘LI‘V] 1 N’mﬂfJ’]gﬂLLU‘l.Wl 4

NSAIN 2 AMNATAAMAGALAY Z HAWINAL -3.048 TeilAntiaendiAutiazian

Sig. Wit 0.002 aanneAvaNnAF Kl WA duluLnIaREIRLHBein e Sig. unsaes

[

1FA Wi 0.001 TaRANEasNIAY O =0.05 LALAIAINNANITILATITINADNNFILU

¥
=

NUFINN9UIN (Based on positive ranks) tiiAa3LAT L T NNeUd1Uss@nininnisAu

99

A -QII ! t:ll o :,/ g o %’/ =2 ' a
ﬂuLﬂﬂZﬁ’]?gﬂLLUUVI 4 N’]ﬂﬂ’ﬂgﬂLL‘Ll‘Ll‘Vl 2 (AIFNNINNINFAIAL) ﬂﬂuu@ﬂiN@’]ﬁJ’ﬁﬂﬂ{]L@ﬁ

1
=

a nlx A a a v A dl I A 1 o dl
@NNL‘I:‘Z'WM H, uuﬂ@ﬂﬁ‘t’&‘i’lﬁﬂ’]wﬂqﬁ‘ﬂuﬁumﬂ@qﬁ‘gﬂLL'LI‘LI‘V] 2 mnnmm@mmugﬂ WULN 4 9

sepudNAty 0.05 uazanuanImaaaduansliidiudndszansnwnnsAumuenans




80

st 2 inndgtuuud 4 Aaiuanuanismaaesuaznisaglanumgiuainisoagy id

Indse@nsnmnisdupuanasgluuud 2 nnnangiuuui 4

NSOIN 3 AMNADAAMARALAT Z HAWINAL -2.934 TedAHeandnAuiuaz e

Sig. WinAu 0.003 anngseaNNAg U lueEsETuLLLNIGRRIALRIN AN Sig.unTaes

NUFIN9UIN (Based on positive ranks) 1iAa3LAT S TN NeLd1Uss@nininnisAu

49

ANYINTL 0.015 @edATtiatndnAl O =0.05 LAZIUaIaINNANITILAIIEINADNNIFILIL

hol

PN

N all 1 dl o ?/ I o [ % :: =2 a a
ﬂuL‘ﬂﬂ'&’]ﬁ‘gﬂLL‘]_l‘]_l‘Vl 4 N’mﬂfﬁgﬂLLU‘U‘V} 3 (FIFNNINNINFIAL) m\mm\‘iﬂ{]mﬁmmmgm H,

Humelsz@nsnmnisAuALenasgUuLLn 3 ianndngluuud 4 NssduniadAty 0.05

3) agUnamsAnsnNNBNL2INITANANLIana s idinaTialZgRannas
1 s L4 = ¥ v Qs L4
saunuMskinAianslinagzaunauaIng b

a oY tal a ! 1% a a v A t:ll ¥
AnNNsAssidayaiaAn ludaunnsdnlssananneesnisAuauenansi
wmatABRnneesiuiunslimatianislinaasfieunauang 4 ieannaauuay

AmzidayananiamaaesaaagllfdnlszdninmeeinisAuauenansgluuui 4 §

a

A v

Usz@nBnmtlasndnnisduauienansgiiuid 1 suuui 2 uargluuud 3 tume NsAuAY
nasf ldmatinBnRunmesiouiunisldinafianslinaasiaunauanngl4d
dse@nsnmdeandtnisAupuendrsgduuum 1 guuuud 2 uszgiuuui 3 il nnsuaw
nasn lfmatintzgiianmesina lildmetianslingaanduiusaesAidauiumaiinug

2 o £ v A t:ll £ a a o 1 o a k%3
azfiaunauanglf msaupuenasndineatalagiunmesmuiumatianisldng

o o o v A t:ll } 7% = a -3l o a F7%

ANANRUTIBIAT LazNIsAuALeNaTn ITinANALR)Nme SN LWmATiAn1glENg
pNANAUTIRIA LAz ATlanTslduaa s e unAuAnng Ld

4.5.2 n159AUTERANBNNTRINITAUAULANENTAEANLIENAY (Recall) WATAN

AINQNADY (Precision)

A9NANIUNLIZRNBAINNITAUALLANENST UBNANNAZAAITUNANNATLDAL BT TN TIA

% o

°1J'a<1ﬁﬂﬁ‘ﬂﬂﬁuu@zﬁﬂmmgﬂﬁm (Harmonic mean of recall and precision) a7 ¢NATNITD

=S

- DA : y o A o, L X
NANTUNAINALTENAL (Recall) WasAIAINNENADY (Precision) muus_p@mﬂmmm 2 UUN
a -QII?/ al a a v A ff/
mmmummmmgmmmiﬂumﬂﬁﬂumﬂuﬂimwﬁmwmmmmmmuﬁumﬂmim 4
stunniNENaINANeAlaSTNTATe9ANTENAULAYATIAYINYNEEY (Harmonic mean of
L. Al A i v .
recall and precision) TAtINANIINAARIANITENAL (Recall) LAZANAINYNADY (Precision)

29IN1IAUALLBNANINI 4 JUuLLARS TN IANWIN B
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1) NANITNAANDY
mmmgﬂmmiwmmmﬁ*ﬂﬂﬁu (Recall) mezmmmgmﬁm (Precision) 984Nn19

AUALLONANYN 4 JLULLLARIAIANN9T 4.12 wazifsauiiauARAL AT ANEN DY

N3AUALLENANINS 4 giluuudagtl 4.6

A3 4.12 mmmgﬂmma‘wmmwmﬂ'ﬁﬂﬂﬁu (Recall) Lmemmgmﬁm (Precision)

¥
NTAUAUIBNANS

guuuud 4| guuuui 2 | guluuun 3 | gluuuh 4

ANLRAE (Mean) 0.9067 0.9067 0.9623 0.9623
L 4 ml,ﬁmmummgm
ALTENAY 0.1675 0.2198 0.1110 0.1110
(Standard Deviation)
ANNEF U (Median) 0.1333 1.0000 1.0000 1.0000
ANLRA (Mean) 0.1791 0.1789 0.1784 0.1743
| .| Andeanuuansgiu
ATAINHNEYNABY 0.1649 0.1675 0.1633 0.1577
(Standard Deviation)
ANNEYF U (Median) 0.1250 0.1333 0.1333 0.1250
Comparison of Recall and Precision
1.2 .
1 |_o.0067 A 0.9623 0.9623
0.8 +— J
06 q 4 ] O ABanay
. i ucL & F] H AAugnsiag
0.4
q.1791 01789 d.1784 01743
0.2 f—'] # i
L
1 2 3 4
System

717 4.6 gluanansmnFaLiisuAN FaNAULAZAIAYINYNFBITENI N
NNIAUAULANATTT 4 gﬂLmu
dl , = a a | = | P L.
WagaINALRALUTEansn1naasATenAL (Recall) LAZANAINHENADY (Precision)

19 4 gUunudAuansinaiuaagi 4.4 wldaunsnagyddndlss@nsnwuansnaiuened
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o =3

HdnAty aviiaszinanismaaassalidnlszdnininasanisfunuenansvia 4 guuuy

o

o o A

wansineiuetelfadAnyvireldl InaazuthnisiamsdeaniluABanau (Recall) wazAn
ANYNFIBY (Precision) Aasialilil
2) mMsAszutayalss@nsniwAiana (Recall
® N15AATIUNITUANLAITDYA

LU o 1 1 a a W Ll A v A a

[AAtaznsageUdnAlsc@nEnnAEaN A (Recall) 199n13AUALANA19INNS
wanuasuuLnfvisaliainedEanaw (Recall) 83 Aanlslunisduauianansusasgluuy
‘EmﬂﬁmuuﬁgmmmmmM@uéﬁﬁuwmm@umﬁfmﬂiﬂi:am“ﬁmwmﬁ?ﬂﬂﬁu (Recall) 284

o

v A ] oA a A 1 ¥ a aa tilj
ﬂqﬁﬁuﬂuL'ﬂﬂ@’]?LLﬂﬂZﬂQN&Iﬂ’]?LLﬁmLL""NLLUUﬂﬂﬁlM?@iNﬂqﬂlﬁ]'&NNmiqu‘ﬂ’]\‘mmﬂ JU

1) NAABLNNIUANLATBITYALTZANBNINANEIN ALTBINNTAUAWLANANT

giluuui 1

U S oy 1 = = v A dl al

H,: Teyadsv@nanindnizananaesnsAuAllenanssluuui 1 §n1suan
waduutng
o N - ) s o PR

H,: Teyatss@naninAlizanAuIeINITANALLENATTILLLLN 1 Hn1sian

a

wagnunldlng

2) negauNIsuAnuasTesdayalszAnsn nAEyn ATIN s AUALENANT JUWLILIT

2

o N 0= o A A
H,: Te3atlsc@naninenizanAueInIsAuANenassluLLy 2 An1suan
LALUULNA
2 a a 1 = A ¥ A dl =
H,: Tegausr@nanmanizennuaeInIzALALanaIsslLuLn 2 §n1suan

uagnusldUng

3) neastNIsuANUaII9dnyaL s AMEN WA TENANTEIN ABAWEN A L IuLILIT

3

v a a 1 = A v A dl =

H,: 1288 1s2@n3N1NANETENALIBINIIAKAWANATTILILLILY 3 WN1Tuan
waduulns
o a a oA o A

H,: Teyalss@nsninAnizanAuaeInIsAUALLENanTsLuLLLN 3 Hn1sian

uagnuuldUng
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4) neaaunIsuAanuastasdayatlsc@nin A FanAuIINIsAuRUaNa1 s uLLT

4

v a a 1 = A ¥ A dl =

H,: Tayalsv@naninanizanAuaeIn1sAuALlenansslLuui 4 §n1suan
LAgLUULNA
o a a oA o PR

H,: Te3atlss@nininenzanAuIeInIsALAWeNas LLLLY 4 An1suan

a

wagnuuldng

FddAnAdaLAe Kolmogorov-Sminov ElatnAfeg9NNIn 50 Mineazaas
Shapiro-Wilk ilnaun et agneiasndd 50 wdagl (Aagn Andasiinyan, 2548) dagann
Mmﬁﬁaﬁﬁq@ﬂwlmm:mﬁuﬁmmmmnﬂdﬁ 50 A laBnsasaunsuanuasing 14
1AAT9 Kolmogorov-Sminov Ingazeanilanumgnu H, 1A Sig. HAMINN31AT

Hed1Aty A Fennmua ity 0.05 Asananeee il

A1519% 4.13 AN3LARIANARRNAGaLNITRANUAILNG (Normality Test) 2891ls2@Nnn

ANFENAL
guuuums Kolmogorov-Sminov
AUAULANANS | Statistic df Sig.
1 0.411 83 0.000
UszAnBnInaABenAL 2 0.411 83 0.000
(Recall) 3 0.488 83 0.000
4 0.488 83 0.000

HAN1TNALa LA 4.13 N9FUNLINANADAAN Sig.189FuLs1RaN1IAUAL
LANATYIY 4 gﬂmeﬂuﬁqﬁ
I A oA ) | e = A v L
1) NsAuALENAT93LWLLN 1 JA1 Sig. Wiy 0.000 TedATaandaAl O = 0.05
AetiiRaLfiasannmAgin H,
2) NsAuABLANANIIUWLILIN 2 Je Sig. Wi 0.000 FadlATeandaA1 O = 0.05

AatiAsLfiasannmAgiu H,
d9
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3) NM3AuALENAN3gULILY 3 HAN Sig. Wiy 0.000 edAEaandnAl O = 0.05
AetiiRaLfiasannmgin H,
4) nMafuRaNan93ULLILT 4 HAn Sig. Wil 0.000 SeilAntiasndnan O = 0.05
atiAsLfiasannAgiu H,
49
patiuagllAdanisuanuasaasAnFana (Recall) 199N19AUALLANANITI 3 F1ULL
tuliifuuuulng
® N153LATIZUANNLANAINLSZRNBNINIRINITAUAULANENS
49 4 gluuy
a g P A A v A Z// oA
AnsziifsauiieuAIEENAL (Recall) 209N71sALAMENA9YY 3 JLluuudiiAN
! o A '
wansinariuze b
Auuald g, Ae ARAAIEENARIBINITANALIENAN N H AT RNEe S
Tnalildimaiiannsldngraindusiusaesidoniumaiinug
avfipunauaInglivsanisAuALana sl 1
A 1 dl A = v A ai ¥ a a '8
1, A8 ANRALAIGENANTINIIAUALIENATI imaTiaEnRnnmes
fnfvinatanislinganduiuiaesAvizenisAuauenans
iU 2
& A A A Y g N a -
i, D ANRATANEENALTRINIIAUALIANANsT ATl B Hnimes
fauiuwAtiANg N ANdRTTrasA Uz ATiANT NS
azviaunauANE lvsan1sAuANanA93LLLN 3
& S A A v g N a -
U, AD AN@ATANEINALTINIIAUALIaNaNsT [ aTiasHnmes

souruwaians lduaazisunduannildvsanisduauenans

stluuun 4
Ho o oty =ty = s = py
oA A A v ] S v
H1 D ANRALALTENALADINITAUAUIDNAITALNNUDE 1 @NﬂqVLNLV]qﬂu

ANNan1IAaesi e iNarssidayasaadawgauNL (The Friedman F, Test

for a Randomized Block Design) azlfinan15aias1=ifanngned 4.14
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AN9NT 4.14 ANINUAPIAAT AN AdaULTTANENWHa835WTALNY (The Friedman F, Test
for a Randomized Block Design) 189A13anArlun153mssianuuanfnadss@nsnin

AINIAUAUBNANIN 4 3111

Usg@nBn WA FanAuLag

NNIAUALLANANS
N 83
Chi-Square 30.000
df 3
AN Asymp.Sig. (2-tailed) 0.000

AMNA3N 4.14 ANED AN AGELRNYsRanuasuLUlaTa AT uaRAWINAU 30.000 #i
aaAANNLTNBATY (degree of freedom: df) Winfiu 3 IagdAA Sig. Winu 0.000 T9HAN
tiaendnAn O =0.05 AU ASLIFLasANNAFIL H) BUrI8ANdInsAuRLenansa 4

ff/ = 1 2 1 1 o
sUuuLTTuesnees 1 AuAnANaTY

AMNEANIIIATITANNLANANTB9LsERNTAINANFENAL (Recall) 289N19ALAY
1NAa19919 4 gUlunudndanuuanstaiuedeies 2 stluuunisdunuenans Asiiduneu
sinliazfiasasmagaiidinisAuaniananseladilss@nsnineizanau (Recall) waNFNail

0 msulFaumgunisAuARanassluuuy 1 uassiluuy
72

ngFeumsuiiilunn s Fauieuls s @nsnnweAnFanau (Recall) 3513190176
A Azll k%3 a a 6 o v A t:ll v a a - & o
Puenann ldimatalTinneinunisAuAanatsn iialiatagiinnmessaniuy

Y o

v ¥
wmatiANsldngANANRLEIIAN AsnTDANaNNAFIWlAAa

Hot ty S 44
Hi oy >
0 msulBsufisunsAuAulanansgluuui 2 uazgiluuw
73
el Fauiiunn s Beufe Ut dninwaA 3anau (Recall) 3zmdnaniadu

N dl ¥ a a g ¥ o o o v A ¥
ALANANTT LN ﬂuﬂ‘]ﬁ‘ﬂuﬂ AN L[z‘]‘ﬂ‘j‘LLZ\ltﬂTﬁ‘iﬂmg ANNANNUSILUNNTAUAWANATT e 1
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watALRnnmesuazlfinatiansldngmnuduiisresadaniumaiianisinaasviey

Y o

o v %’/ a -il/
ﬂ@‘].l@’mm’ﬂ Zﬁqﬂﬁﬁﬂmﬂﬂﬂﬂﬁ]ﬂ’]ui ANU

Ho: by < 4,

Hp iy > 1,
0 msulFauiisunisAuAulanatssluuui 3 uasgiluuy

7 4
g BauiauiifluniaFaumeulsednsnneAniTenAn (Recall) 3519N9n19A
A QII k7% a a 1 o a £ o/ o o v
Auianans Iinatiatennnmessaniuiavimalanis kingAnNduiusrasALazng
a ¥ o Y o . A dl ¥ a a 1 o a

wallanaazvieunauangldiunisaupenan s ldnatialiglnninasianiuuazinaiia

Y o

nsldnsasvieunduanngld armnsnisasumgnliasi

Ho: is = 4y
Hi:as > 1y
0 msulFaungunisAuAnanaIssluuuy 1 uazgiluuy
M3
s BauiauiiflunisFauns uilse@nsnneAniTanAn (Recall) 3513N9n19A
A A ¥ a a oo v A ¥ a a e ¥
AulanansnfinatinFnlvnmediunisAuaienatsing limeallasgnnmesuas 14
wmatanslingAudNiusesAsaNiLWAANIs RaasTieund LNl a1u19n

praaNNFAgIulAmall

Ho: bty < 4

Ny ™>
0 msulFauigunisauAuanaIssluuun 1 uasgiluuy

N4
v
A BaumauiifluninFaumeulssansnweAniTenAn (Recall) 313190196
A dl F% a a o v A dl ¥ a a 61 o

AuaNa1IN MmatatigHnwasiunsfupwena s dinatinliglnninessaniuuas

wmatianslduaasieunauangld annnsnssannmgiuline

Ho: by < 14y
Hi iy >
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0 msulFauigunisauAuanaIssluuuy 2 uazsiluuy
N4
g BauiauiifluninFouisulssansnweaniTenAn (Recall) 3513N9n196
N dl ¥ a a -9l o a 1% o [ o o %
Aulanansn et FnRunmeisuiuiasinatianislingAnuduiuiaesAniunisfiu
Aulanansi lmetiatBnnnmessniuuasinatianslinaasiounduanngld awunsa

Y o

FeaNNAg A

Mot Ha < 1y
Hi:ay >,

|
=

a P A JRIVIEY a Y
"\’]ﬂ@llllmﬂqumq\‘]muLLﬂgmﬂﬂqimmﬂﬂ\‘lﬂ’]L?ﬂﬂﬂu (Recall) Wiﬁ WNBRILATISUURY A

FneRBLATaNUNN LR ALTTasRaAaNdl AFLIN1INARRULLILALG (The Wilcoxon Signed

Rank Sum Test for the Matched Paired Difference) u&q azlénanisinsnziidayalag

WRELEUULILN S ABALENE AL AR 4.15

AN NN 4.15 ANPUAPSANADANAAAULIZANDNINANFTENAUAIEATLATAIUNILRNAUNUDY

IapanduduiunieseLBLILALAN SABARENA Az gL LI

UszaAndnnwABenauaas | naoin Z A1 Asymp.Sig. (2-tailed)
NISAUAUIANETS
gﬂLmuﬁ' 2 - gﬂLmuﬁlf 1 0.000 1.000
qtunu 3 - gunuiio’ 2 -2.814 0.005
qUunuf 4 - glunuiis® 3 0.000 1.000
qtunui 3 - gunuiin® 4 -2.814 0.005
gt 1 - guunita’ 5 -2.814 0.005
qluuu? 2 - gulunndia® 6 -2.814 0.005

a Base on negative ranks

¢ The sum of negative ranks equal the sum of positive ranks
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©

Yo a

ANNANTN 4.15 AATzinan1Inaaes lHaeil

1 e g A

NTAN1 ANANAAMAGALAT Z HAWWINAL 0.000 FawinuAuguaziAn Sig. winfu

a

1.000 AnnsssanNAgIwluaddaduwuunmesassiasing Sig.saseldamiiy
0.5 BN1NNd1An O =0.05 AariAgllannsnUiasanumgIu H, wazkan1sainIein

@@ﬂmﬁ\muﬁugﬁuwhﬁu (The sum of negative ranks equal the sum of positive ranks)

tupatiudulddnAlszansninaAGanan (Recall) nsAumAnaNansgUuLILN 2 wiaiy

stluuum 1 NezduriudnAty 0.05

I o I

NSAIN 2 AMNATAAMAGBLAY Z HAWNAL -1.806 TeiAntiaendigutiaziiad
Sig. Wity 0.005 anngsaNNAg U luWEdduuLUNuREAALsBn AT Sig.unsaes

1FRwiny 0,003 TelAntieend 1Al O =0.05 WATNANITATIZHNBBNNIFILUNUFIUN

' '
v A a

all (Based on negative ranks) tiA83:A973 TN AELIUs2 AN TN mnNsAuALLeNgNT

UL 3 inndngdunui 2 (FaauNinndnsiers) Asiulfiasannumgu H, tiume

a oA

UseAnEnnAnFanau (Recall) M9ABALENANT3ULLLT 3 1nndngLuuui 2 Nseay

L% 1%

1ie1d1@ty 0.05

o

]
KX A 1o e =

NSOIN 3 AMNANRAMARBLAT Z AANYITL 0.000 TN AWWINTUAUTLAZEAT Sig.

u

Winfiu 1.000 mnm@ﬁmmﬁgﬁﬂmmﬁﬁﬂL‘flul,mumqLﬁﬂﬁqé}’mﬁﬁm Sig. 17489 A A
1 o dl a 1 1 o ?:/ =X 1 a a dl
Wiy 0.5 FafAINIANGIAT O =0.05 ASTWASlHaINS0U s ANNAFIW H, waziiiedann

HANTILATITHNBANNIPNLUNLF 1LY (The sum of negative ranks equal the sum of

A

positive ranks) BuAatlszAnsninenEena (Recall) nsduhuanatsgtuuuy 3 Wiy

stluuun 4 NezduriudnAny 0.05

@

NsaiN 4 annabRAmaaauAl Z JAiany 2,814 elAeandnguduaziie

Sig. i1y 0.005 mﬂma‘ﬁmmﬁgﬁﬂumuﬁ%LﬂuLLuum\iLﬁm’ffmr}]’mﬁﬁm Sig. 13484

e

181w 0.003 @aRAIEasNI9AT O =0.05 LAYA9ANNNANITILATIINAANNFILU

=

NUFNN9LaN (Based on negative ranks) uABRATIZT lENNa LNl @nBn1wn1g

ummﬁwgmmuﬁ 1 mﬂﬂfjﬁgmmuﬁ 3 (FAALNINNINFRN) ﬁqﬁu‘ffﬁﬂﬁmﬁzﬁmﬁgm

H, tiuRatlsyAnsnanAGanaY (Recall) NsAUABIANAFULLLT 3 NannangLuuuy 1 9

o o ©

seAUteEdaAzY 0.05

NN 5 AMNADAAMARALAT Z HAWINAL -2.814 TadAHeanInAuduas e

Sig. W1fu 0.005 mﬂm@ﬁmmﬁgﬁﬂmmﬁﬁﬂLﬂuLLuumqLﬁm‘ffi«%’mﬁﬁm Sig.134a4
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(P

1FAwinAU 0.003 TalANEaaNIAY O =0.05 AL NNANITILATITINADNNFILU

1
o A

NUFNN9UIN (Based on negative ranks) uABRAT T lENNe LNl @nBn1wN1g

ummﬁwgmmuﬁ 1 mrmfjﬁgﬂt,muﬁ 4 (FaaUNINNINALN) ﬁqﬁu‘ffﬁﬂﬁmﬁzﬁmﬁﬁm

H, tiuRatlsyAnsninAGanal (Recall) NaAUABANAIFULLLT 4 11nn9ngLuuug 1 9

o o ©

voLdadnAny 0.05

ap

1o I

NSAIN 6 ANADAAMAAALAT Z HRLINTL -2.814 SelAaandnAuduaziea

o a

Sig. winfiu 0.005 a1nnesedNnAgKleRda L unnafeaRefiesinAn Sig.usdes

a9

(P IS D2 ' J

1#AwInU 0.003 TaRAagnIAY O =0.05 LAZTAIAINNANITILATILINAANNFILU

A a

NUFN9UIN (Based on negative ranks) UABAAIT I EN e LNl @nBAwNg

2
o o

WANANIIUILILT 2 1aNNAgUULN 4 (FRauNINN30FaFa) mauﬁ\iﬂﬁl,@ﬁ@mﬁﬁﬁu

49
, TuRelscAnENNANENAY (Recall) N9ANALENANTLILLLT 4 1nndngtluuui 2 7

TLAUNRAATY 0.05
3) agUnisiassvitayalssAninwuasAniFanAy (Recall)
1s2AnTnnANBanAY (Recall) N13ANAWANA139UUULA 1 WinAusduwuud 2 uaz
a E1)

Usz@nBnmAnizanau (Recall) nsAuALENAI3gULLILT 3 HAWINAUgLWLILT 4 uas
1ls2AnTnInAnBanAL (Recall) m@ﬁuﬁumﬂmagmmuﬁ 1 wazgtuuy 2 daeandinisAu
AUENA193LuLLN 3 uazgiluui 4 uAe UssAnsninAlEanAU (Recall) 189N19AUAY
anansh ifineiladigRnnmeslnglaildmeatianasidngponduiusaesfsaniumaiinug

2 o yal 1 o o v A dl % a a 1 o/ a
azvieunduang i AvinAuAunfsAuRManatsn I TnatialEgHunwmesianiumaiiang

2
%

TngarndniusaesAn 999 2 sluunfifilsrAnsnnAnFanau (Recall) Hoandinishu

b

a o1

ﬁw,@ﬂm?ﬁsléﬁl,mﬁmﬂ?guLcmmemuﬁumﬁﬁﬂmﬂ%ﬂgmmﬁuﬁuﬁmmﬁﬁLLazmmﬁmmi
T%N@mzﬁ@uﬂﬁumn;ﬁ%ﬁﬁmﬂaﬁxa‘w%mwﬁ‘ﬂﬂﬁu (Recall) WinRUNMsAuAuenansTild
watindigHunweiiuiumeiinnisldnaaziaunauaang L4
4) MsAMERTayalsEANENINLRIAIANNGNADY (Precision)
® NI5AATIUNITUANLASLDYA
AArazRIaaaLdAlszAnBnInAIAINYNEDY (Precision) 184N1TAUALANEANS
fnsuanuasuuuingivive ldaanAtaaugneies (Precision) 83 A& luns AuALengns

winzgluuy tnefeannRgIuteInmaaeudmiLnageu ALz AnsnneAl
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¥ . v A ] oA a A ] 4
[N (Precision) °]J‘ﬂ\‘]ﬂ'1’i‘ﬁuﬁulfﬂﬂ@W?LLW@&ﬂ@qNNﬂ’]?LL@ﬂLL“’Q\‘]LL‘]_I‘]_Iﬂﬂﬁ]M?@VLNﬂ’WEIIGI

1%

ANNFAFIUNNATA ATl

1) NAABLINIUANLANT8IT DY ALITEENBN IWAIAINYNFBIDIN1TABALLANANT

gtluung 1

¥ 1 a a ' ¥ v A -QII =
H,: ‘I.Iﬂ&lu@ﬂ’]ﬂ?ﬁi@‘]ﬂﬁ.ﬂ’]‘wF"I’Wﬂ’)’ﬁ\lgﬂﬁ]’ﬂ\‘i‘ﬂ’ﬂ\‘iﬂq?ﬁuﬁumﬂ@’]?gﬂLL‘LI‘LI‘VI 14
NNTHANLAIULLLLNG
¥ 1 a a ' v v A -QII =
H,: ‘I.Iﬂ&lu@ﬂ']ﬂ?ﬁ:@‘]/]ﬁﬂ’]‘wF"IWﬂ’]’ﬁdgﬂD"I‘ﬂ\‘i‘ll’ﬂ\‘iﬂq?ﬁuﬁumﬂ@’]?gﬂLL‘LI‘LI‘VI 14

AnguanuasuL ldUng

2) negeLNIsUAnLANTadtayallarAnsninAIANgNFeaINITAURLLANATS

siluuun 2

H,: do3ailss@ananinAANgNAesIadnNI9ABABIANA93ULLLN 2 JnNg
IERIENGGILE

¥ a5 a d % v A dl I
I ‘ﬁﬂNﬂ@ﬂﬁ‘Z’&VIﬁﬂW‘Wﬁ’]ﬁ'ﬂllgﬂﬁ]’ﬂ\?“ﬂ‘ﬂ\‘lﬂ’?‘iﬂuﬂumﬂ@’]ﬁ‘gﬂLL‘]_I‘LI‘VI 2 N9

H

uanuagiylsdtng

3) negaunIsuanuasaesdayailszAnanina A ngniesTeInIsAuRLEaNAns

sl 3

H,: Tayatlss@nininArangnsiesaesnisduAlanatsgluuui 3 dnns

.
LANuALLULLNG
H,: dayailss@nininAtangnsiesassnisdupanansgluuui 3 dnng

1 U

wanuaduy g

4) naFeLUnsuanuastesteyarnllsvdnininAoanNgnFedIeIn 19 AUALLENAIS

siluuii 4

H,: %@H@ﬂ?ﬁm’%mwmmmgnﬁmmmm@é’uﬁumﬂawgﬂLLuuﬁ 4 1N
LAnNWadkUULnG

H,: dayatlsz@nininAianngnaesaesnisdunuenasgluuui 4 8n1s

1+

uanuagiLylslng
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FddANARALAS Kolmogorov-Sminov SleanAfegnemnNdn 50 mireazaad
Shapiro-Wilk ilnaunpnetinesinetianndd 50 wdngl (Aagn Andasiiinyan,2548) iagann
"Luﬁuﬁfﬁ”ﬂﬁﬁfmﬂw’mu&i@xmg’uﬁmmmmnﬂfiﬁ 50 asldnsnaaaunisuanuasiaeld
1ALAT9 Kolmogorov-Sminov Tngazeianiuanumgau H, t1lA1 Sig. HAmINnanAT

pd1Aty A FennmualFivingu 0.05 Asmnanesallil

A15197 4.16 ANTNLARNANADENAGALINTHANWAILNG (Normality Test) 284tls2@Ngan

AIAIINYNADY
gﬂ LLUuUNIg Kolmogorov-Sminov
AUAULANANS | Statistic df Sig.
1 0.411 83 0.000
UseANBNINAN AN NFBY 2 0.411 83 0.000
(Precision) 3 0.488 83 0.000
4 0.488 83 0.000

NAN1INAZELTUA9197 4.16 919AUNLINANATAAN Sig.289FRLLITIBIN1TALAL
1BNANINe 4 grluuinluad
1) nMsduAnBNaIsguLLR 1 HAa Sig. WiafAl 0.000 GeilAntiasndnen O = 0.05
AatiRsLfiasannfgan H,
d9
2) NM3AUALENANTILLLILT 2 HAN Sig. Wiy 0.000 dedAEaandnAl O = 0.05
ATiiRaLFiasannmAgIn H,
3) NsAUARLANANIZUWLILT 3 HeA Sig. Wi 0.000 FadlATeandnA O = 0.05
AatiAsLiasannmgiu H,
d9
4) NsAuAMENANsIULLLN 4 8@ Sig. Winu 0.000 AndAEasndnAY O = 0.05
AeTiiAILFiasanNFAg I H,
d9
patiuagl1fdnnisuanuastedAIAINgNFea (Precision) 199N19AUALLANANINY 3

stunuTulsiiluuuuing
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® NISALATIZTHANMHNLANANNUTERANENINTDINITAUAULANAS
74 4 sluuy

a ' = 1 £ . v A gn// 1
WAL FHLWELAIAYING NSRS (Precision) 2184N19AWALENATIYIY 3 FLluuudn
= ! o A ]
HAuuansnaiuvzely
o 4 I ! dl ' ¥ v A ndl ¥ a a
nMuuald g A ANRAEAIAINGNARITEINIAUAWENANIN inATlALE
wnweslaglaldmatianisldngaauduiusaesfnsaniy
a % [ v A v A dl
WANANAATTIBUNALANE L TvTan13AUAWeNaNTgLLLILN 1
A ! ndl 1 12 v A dl ¥ a a
Ly P8 ANRREANAINYNABNTBINNIAUAWENA TN MinATlALT
nnwasioniumatiAng ldngANdNRLTIaIATaNIALAY
1eNAN9ILUN 2
A { dl 1 ¥ v A A:II ¥ a a
f1; PR ANRAEAIAINGNABNTBINTAUAENAIN MmATlALEH
nnmasFunuwaiianisldnganduiusresAuazinaila
nsldnageiiaunauaInglisenisAunuanansgluuud 3
A 1 tﬂl ! ¥ v A A:II ¥ a a
U, PR ANRAEAIAIINGNABNTBINTAUAWENAN TN MinATlALE
wnwasuiumalansldnaasfieunduaing visanisduau

\enAnsgLiuuLT 4

Hy topy = py = ps = 4y

H, © ANRagAIANgNsBIIaNNIIAuRNaNaNsatinglas 1 AN lHIvinAY

A
ANNANINAREIN NIz idayastdTWTALNL (The Friedman F, Test

for a Randomized Block Design) aZlfinan159iAs1=i@anngned 4.17

AN97 4.17 ANINLAPIAIAN AN PAaLLsEANEN W88 WTAUNY (The Friedman F, Test
for a Randomized Block Design) m@dﬁ'ﬁﬂ')’mgﬂﬁﬂﬂumﬁmﬁ"wﬁmmLLﬁmrfiN

UsAnEnanaaIn1sAUALIANATIINI 4 31U

UsrANEnINAIANNYNFBITDY

NNIAUALLANANS
N 83
Chi-Square 19.598
df 3

AN Asymp.Sig. (2-tailed) 0.000
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AMNAI3N 4.17 ANEDANAGALNN1TRanwaduLU lada AT uazdAWINAL 19.598 91
aaAANNLTINB4sY (degree of freedom: df) Winiu 3 ImeiRAN Sig. Winfu 0.000 T9XAN
HaendnA O =0.05 AU AUGAsANNATIUN H, TuuN18ANdInsAuALENa13va 4

90// = 1 ¥ 1 1 o
stluuiiuiietinatias 1 Auanseiu

AINNANITIATIERAINLAN AL 52 ANENINAIAIINY NGRS (Precision) 184

v A :,/ A 1 o 1 v ¥ A
NMIAUALLENANINY 4 JuuudIHAINWANE Lt Wes 2 gUuuunnsfuAenans
o Z// ?:/ ] % 1 v A I = a a 1 Y
petiudunausialiazfiasnsaaaaudinisfiuauenanse ladlssansninaiaugnees
(Precision) LLANGEINNTIL
0 msulsauisunisauAuianaIssluuuy 1 uazgiluuy
72
nmanfFauiautiiluniaussunaulszansnaneaNgnses (Precision) 551dng

a

v A dl v a a 5 o v A dl ¥ a g
mmuﬂumﬂmwhmﬂuﬁﬁgmL'mmeﬂun'\imumuuﬂﬂm’ﬁwhmmu@ﬂ?‘qmmmm

fanfunaiiansldngranduiugrasn aansnssanupigulAnadl

Ho: 4ty < iy

Hi iy >
0 msulsauvisunisAuAulanatssluuui 2 uasgiluuy

3
nawBeubauiifunisuauneudss@nanandinaangnsies (Precision) se1dng
v A dl ¥ a a s v o o ¥ A
nsAuAnenan i limalladsgfinninesiaznisiingaudusiusiunisauauandising
limallaigiunmesiacldmatianslingainduiusaesaisaniumaiianisling

9 o

% o % i’/ a tilj
mmuﬂaummﬁm AN m\mmmgﬁﬂ AN

Ho: by <
it > 4y
0 msulFauigunisauAuanaIssluuuy 3 uassiluuy
74
nmanFauiauiiilunafsauineulsz@nsninenaugnaes (Precision) sx1dng
v A dl ¥ a a -9l [ a 173 o '8 o
nsAuplenans limailadiginninesiouiuuazimaiianslingannduiusaesnuas

¥ a 4 o Y o v A t:ll ¥ a a o1 o
mﬂmmﬁummmmuﬂaumﬂcﬁﬂﬂummumm@ﬂmmhmﬁuﬁﬂ?qmqmmmmmmmz

A
Yo A

wmatansldnaazieunduangld anunsnssanumgaulAdal
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Ho: bty <
Hi g > g
0 msulFauigunisauAuanaIssluuuy 1 uazgiluuy
n3
nafraumsuiliduniaFauiaulssdnininaAiaaugnéies (Precision) 331dng
v A dl ¥ a a 6 o/ v A k3 a a '
nsAuplenansi limailadiginnmasiunsdurenansinglfinaialiginnnesuay
Timatianislinganduiugaesmsannumenanislduaasieunduaingld a1unsn

Y o

v P
praaNNFAgIulAmall

Ho: by <ty
Hi: as >
0  msulFaugunisAuAuanaIssluuuy 1 uazgiluuy
74
v
manfFauiavtiilunisuseunaulsyansnaneaNgnses (Precision) 551dng
v A dl ¥ a a 6 o v A dl F3 a a I'd
nsfupenansi ldmaBalBniunmasiunisauameanansilimatiaBndunmas

! o a ¥ % o v :l/ a Y o 45
?Qllﬂ‘]_lLL@Z:L‘V]ﬂuﬂﬂ’]ii’ﬂﬂ@@x%'ﬂuﬂ@ﬂ@’mﬁﬁ’ﬂ @WNW?OWQ@NNWiqu1®ﬂQu

Ho: py < 44y
Hi sty >4y
0 msulsauidisunisAuAulanaissluuui 2 uasgiluuy
74
nmanfFauiguiiilunasaunaulsydnsninenaugnses (Precision) 5513ng
v A dl 7% a a 61 [ % a £ o & o o
nzauAuienann idmatiatinlisnimesianduiasimatianis iingadnduiussessiniy
v A dl b3 a a -l [ % a v % o ¥
nMsAUAaNAIN MinaTiaEpHnnmaiiNiLLaTAliANIg MnaasneaunauaINg b

Y o

aNnsossanuRgmlfAl

Ho: iy < 4y
Hi g > iy

ANANNAF NI ULAZHANIINARBIAIANYNFRT (Precision) N4 IHadATIZY

6?1@33@ﬁwﬁ‘%mﬁmumaéﬁﬁuﬁm@ﬁ@ﬁ@ﬂﬁu ANTLNIINALALLLLALA (The Wilcoxon

a
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Signed Rank Sum Test for the Matched Paired Difference) 4aa ﬂxiﬁmaﬂﬂﬁl,ﬁ‘a‘ﬁxﬁ%g@

TnauFaumaugluuunisAuauenasiazgAInI9199 4.18

B399 4.18 ANINUAPNANANANARDULITTANBNINAIAINYNABIADLITLATAIUNLAAL

199 Fanandud MFUNIIMARDULLLALANIAUAWONATLAALA

Usz@anBnweniFanAuaas | nsdin z A1 Asymp.Sig. (2-tailed)
NISAUAULANENS
gﬂLmuﬁ' 2 - 11 wuig® 1 -0.279 0.780
quluunf 3 - guuundio® 2 -0.821 0.412
gttt 4 - gunuia” 3 -2.934 0.003
qtunu 3 - gunuiit® 4 -0.906 0.365
qtlunu? 4 - uluvufin’ 5 -2.518 0.012
qUuuL? 4 - gulunniie” 6 -2.083 0.037

a Base on negative ranks
b Base on positive ranks

¢ The sum of negative ranks equal the sum of positive ranks

NSOIN 1 AMNADFAMARALIAT Z NAWINAL -0.279 BawinfuAusiaz e Sig.
Wiy 0.780 annsisanxAg wlwuddeduwuuniuReResiesting Sig.usasdlden

WL 0.390 THINNGIAT O =0.05 WAZIUBIANNNAN1TIATIZIN@BNNIFILIUN LTINS

| '
o A

all (Based on negative ranks) tiAe3sAn e 3N iAeudnUsz@nsnimnnsAumLenans

dl ! d’ o 1o zj/ o 3'/ =X 1 a a
SUUWLLN 18NN UL 2 (ARALNINNIIFFRN) mumqiummmﬂgLmﬁmmmgﬂu H,
o a a P = A e S A o
dupelszAnanmn1sAUALENa133LLLILN 1 NINN9YTRINAUZLLLLA 2 NezAy
&AL 0.05 LATAINKANIINARDIATUAAIIIANLITLANBNINTBINIAUAWLENANTZLUULILTN
1 1nndngtuuud 2 AsiuannuanimeaeduaznsagLannAgIuazuanednlszdnsnn

2INIAUAWBNANTFUULILA 1 NINNGIgLuLILT 2

NN 2 AMNADAAMARALAT Z AWINAL -0.821 TedAHeanInAuTuaz e

Sig. Wiy 0.421 mﬂma‘ﬁmmﬁgﬁﬂmmﬁ%LﬂuLLuumqLﬁm‘ffi«%’mﬁﬁm Sig.1n7494
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1AL 0.211 Z9lAININNGIAT O =0.05 UATNANITIATIZUTNEBNNIFILUNUF U

1
o A

N19U9n (Based on negative ranks) 1uABRLATI T T NNa L9152 @nsnwn1sAUAL

tﬂl ' -QII o g ff/ o ff/ =2 1 a
Lﬂﬂ@qigﬂLL‘U‘U‘Vl 2 N’]ﬂﬂ’]qgﬂLL‘Ll‘Ll‘Vl 3 (AIAUNINNINAIFN) mum\ﬂummmﬂgm:ﬁ

%

ANNAFIU H, BuAeLszAnn1nAIANgnaes (Precision) NsANAWRNATTILMLLT 3

o o

taendvisawiniugluuui 2 NszAutiadnAty 0.05 LATAINNANITNAABIATUAAIINAT

o

D

= D2

1sr@AnSninaaanisAuALlanagsULuLn 3 dAntatndnaunauwinfustuuui 2 sty
aJ a4

ANHANINAALILAZNTALENNAF U UARIINsEAN N NTRINITAUAWBNATT LML

71 3 wiriugduuun 2
NSOIN 3 AMNADFAINAARBLIAT Z HAINAL -2.934 TedATaendnAutuas e

Sig. 1y 0.003 mnm@ﬁmmﬁgﬁﬂmmﬁﬂLﬂuLLuumqLﬁm‘ffiqﬁmﬁﬁm Sig.134a4

fiAwini 0.002 F9lAdeaendIA1 O =0.05 WAZHANITILATITHNBBNNIFILUALT Y

1
o A

N19U9N (Based on positive ranks) 1HA8ALATILH TR gL Us s @nan1wnNs AR

o

Lﬂﬂ@ﬁigmmuﬁ 4 mﬂﬂdﬁgmmuﬁ 3 (AANNNNNATFRaL) Aeduli@sanumgIu H, JuAe

Use@nBnanAtAngnsias (Precision) NaANAMLANAIIULLILT 3 WanNndngLluuu 4 7

o o o o

FeAbvadnAty 0.05

v

NSAIN 4 AMNATAANAGBLIAY Z HAWNAL -0.906TeH AntiaendAutivazian Sig.
Wiy 0.365 annsssanNAg Ll LddeuLLLNaReAsieting Sig.usasdlde

Wiy 0.183 eRAINAINNI1AT O =0.05 KAZIIBNAINKANITILATIZITIRENHIFALUNEE Y

A a

N79U9N (Based on positive ranks) $Aa3LAI Y i Ea AL Us2AnTn1nnnsAuAL

v v
o o |

all 1 dl o o o K 1 a
L‘ﬂﬂ@ﬁ‘igﬂLLUU‘l’] 3 NWﬂﬂQ’]g‘ﬂLL‘LI‘LI‘VI 1 (RMIFNNINNIAIAL) muumimmuﬂmﬂ@,mﬁ

2

aNNFgIu H, duretlssAninanenaAinugnsed (Precision) naAuRWananssuLLy 3

o ar

taendvsawiniugluuui 1 NszAUtiaAnATy 0.05 LATAIMNNANITNAABIATLAAIINAT

o

b

v

Usz@ndnanassnisAupiendrsstiiuui 3 ardeandiawfeuwinfgilunun 1 fau

ANHANNINAARILAZNTATLANNAF Uz UAAKIN TN NTRINITAUAWRNATT LML

1 3 wiriuguuud
NSAIN 5 ANAnAAMAGALAY Z HAWInAL -2.518 TeiAntiaendiAutiuazian

Sig. Wiy 0.012 annesieannAg I lueddaiuiuunIuRetacseinfn Sig.unsaes

1

(P

ANYINTL 0.006 T9RANLRENINAT O =0.05 LAZILAIAINNANITILAII SN ADNNIFILIL

e

'
o A

UFIUNIIUIN (Based on positive ranks) TuAedA e ludeaifeudnlssansnimwnnsfu

=De
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v
o o

A all | dl g o 31/ =2 1 a
ﬁuL‘ﬂﬂ@’]ﬁ‘gﬂLL‘]_l‘]_Wl 4 NWﬂﬂQWg‘ﬂLL‘LI‘LI‘VI 1 (AIFNNINNIFIAL) ﬁﬂuu@ﬂiﬂd@qﬁd’]ﬁ‘ﬂﬂ{]L@ﬁ

¥

ANNFZIU H, tiuAelszAnEnineIAugNFed (Precision) NNsAuAWENANTUULILITA 4

o o

taandvzawinAugUuuud 1 NszdudadnAty 0.05 LazaINNANIINARBIAZUANIINAT

o

1
= v !

Usz@nBnmassnisAunuenassuuui 4 deandngluuui 1 AuaINNanN1IMAaedLay

neagUannAgIuazuanitlszdnninaesnisduauenansgluuud 4 deandngtuuui 1

NSOIN 6 ANATAAMAFRUAT Z HANWINTL -2.083 TeilAtaandiaueiiazian

Sig. W1y 0.037 mﬂm@ﬁmmﬁgqﬂmmﬁﬁﬂLﬂuLLuum\aLﬁm‘ffiqﬁmﬁﬁm Sig.1n7494

(P

1FAwINAU 0.019 TalAEaENI1AY O =0.05 LAZBNAINNANITILATITINADNNFILU

[ '
o A

Wugun1euan (Based on positive ranks) TUAeLAI ST IEINNauI1U s ANTAINANT AW

X

v
o o

A -QII 1 Q} 1o o %’/ =2 ' a
AUENA193UULILT 4 NnpgngUuuLi 2 (Fafssinndndaat) Astiuasliainnsodfias
a nlx A a5 a 1 2 N v A dl
ANNAFU H, BuAeUsTansnnAIANgnaed (Precision) NsALAWBNATTILWLILT 4
taandnvsawinAugLwIug 2 Rsziuniedndty 0.05
a o v a a 1 (g -
5) agUn1sAAssvitayailssAnEnwaasA1ANNgNAaY (Precision)
sz@nBnImAIANYNEeY (Precision) 384NN sANAWIANAFLILLLT 1 gUuLILd 2
A a4 e = ! | = a ' v
uwazgluuud 3 darwiiuuazdaAidannanguuui 4 duae dscAnininarannugnsias
(Precision) 2@sn1sAuAmanansn iimaiintigaunnesing ldldinatianisldng
v o o o i = D o vl L o P o o
pNANRUTIRsAsNiLmATNANAAETiauNALAINE LR A WiaTunisfuAuena s ld
a a o1 o a ¥ o o G o v A dl ¥
wmallalERneesannLinaAlAng A NANAUEIasA uazN 19 AUALENa T L
watladigiunwediuiumeiianislingauduiusressuavinaiianislduagsian
o 9/4‘ v 1 v A A:II ¥ a a o1 o a v
nauang I SeilAndasndinisdupuienansi dimeiiaBndunmessaniumaiianigldua

azviounauang b
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dgUuan1siae

5.1 uni
é’ a o dl a 49{ + % [~
‘LI‘V]'LWZLLZQﬂ\‘lﬂ’]ﬁ‘@ﬁq‘ﬂﬁ\l@‘]]‘ﬂﬂ\‘i’]u’m&lLL@:ﬁQ;IV'W]LﬂWll Tunmnans zgmmm‘ﬂu
¥ aQ o -dl % ¢ﬂl a o A % v
ABALAUBLLUSYBINUINE L‘W‘r]ﬂ?‘i.lLﬂ@ﬂugﬂLLUU‘H@QQ’WH’J@HV?@‘W@Ju’m’]?‘l’]ﬁ@’ﬂﬁiﬁﬁ

sr@Ansnneaau

5.2 NMINARDILATANENZIR T NATIIENARaUNISAURLANENS
NAtE TG W anes (Experimental Research) lagldiangnsiazde
asunNreegudeyainugasngd (TIME Collection) T 1963 NnAgaLWATANITALAL
ONENITIRRILNTY T9TL0NE1397UI% 425 enanTuadagatnudIuIL 83 Tagauni
(AN1T0aFatN9 A lUNIANLIN 3) Tnenfueangns v umalngu-anadanauus
(Cornell University) Lﬁ@ﬁm’mmmﬁmzuuﬁuﬁm@ﬂmmmé‘w (SMART Information
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a
a's

able

about
above
according
accordingly
across
actually
after
afterwards
again
against
ain't

all

allow
allows
almost
alone
along

already

everywhere
Ex
Exactly
Example
Except

F

Far

Few

Fifth
First
Five
Followed
Following
Follows
For
Former
Formerly
Forth
Four
From

Further

N

Name
Namely
Nd

near
nearly
necessary
need
needs
neither
never
nevertheless
New

Next

Nine

No
nobody
Non

none
noone

Nor

Thanx
That
that's
thats

the

their
theirs
them
themselves
then
thence
there
there's
thereafter
thereby
therefore
therein
theres
thereupon
these

they



also
although
always
am
among
amongst
an

and
another
any
anybody
anyhow
anyone
anything
anyway
anyways
anywhere
apart
appear
appreciate
appropriate
are

aren't
around
as

aside

ask
asking

associated

Furthermore
G

Get
Gets
Getting
Given
Gives
Go
Goes
Going
Gone
Got
Gotten
Greetings
H

Had
hadn't
Happens
Hardly
Has
hasn't
Have
haven't
Having
He

he's
Hello
Help

Hence

normally
Not
nothing
novel
Now
nowhere
O
obviously
Of

Off
often

Oh

Ok
okay
Old

On

once
One
ones
Only
Onto

Or

other
others
otherwise
ought
Our
Ours

ourselves

they'd
they'll
they're
they've
think
third
this
thorough
thoroughly
those
though
three
through
throughout
thru

thus

to
together
too

took
toward
towards
tried
tries
truly

try

trying
twice

two
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at
available
away
awfully

b

be
became
because
become
becomes
becoming
been
before
beforehand
behind
being
believe
below
beside
besides
best
better
between
beyond
both
brief

but

by

C

Her
Here
here's
Hereafter
Hereby
Herein
Hereupon
Hers
Herself
Hi

Him
Himself
His
Hither
Hopefully
How
Howbeit
However
I

i'd

il

Ignored
Immediate
In

Inasmuch

Out
outside
over
overall
Own

)
particular
particularly
2en
perhaps
placed
please
Plus
possible
presumably
probably
provides

Q

Que

quite

Qv

R

rather

Rd

Re

really
reasonably
regarding

regardless
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u
un
under
unfortunately
unless
unlikely
until
unto
up
upon
us

use
used
useful
uses
using
usually
uucp

Y%
value
various
very
via

viz

S

w
want
wants

was



c'mon

c's

came

can

can't
cannot

cant

cause
causes
certain
certainly
changes
clearly

co

com

come
comes
concerning
consequently
consider
considering
contain
containing
contains
corresponding
could
couldn't
course

currently

Inc
Indeed
Indicate
Indicated
Indicates
Inner
Insofar
Instead
Into

Inward

lts
Itself
J

Just

Keep
Keeps
Kept
Know
Knows

Known

Last

regards
relatively
respectively
right

S

Said
same
Saw
Say
saying
says
second
secondly
See
seeing
seem
seemed
seeming
seems
seen
Self
selves
sensible
Sent
serious
seriously
seven
several

shall

wasn't
way

we

we'd
we'll
we're
we've
welcome
well

went
were
weren't
what
what's
whatever
when
whence
whenever
where
where's
whereafter
whereas
whereby
wherein
whereupon
wherever
whether
which

while
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d
definitely
described
despite
did

didn't
different
do

does
doesn't
doing
don't
done
down
downwards
during

e

each

edu

€g

eight
either
else
elsewhere
enough
entirely
especially
et

etc

Lately
Later
Latter
Latterly
Least
Less
Lest
Let
let's
Like
Liked
Likely
Little
Look
Looking
Looks
Ltd

M
Mainly
Many
May
Maybe
Me
Mean
Meanwhile
Merely
Might
More

Moreover

She
should
shouldn't
since

Six

So

some
somebody
somehow
someone
something
sometime
sometimes
somewhat
somewhere
soon
sorry
specified
specify
specifying
Still

Sub

such

Sup

Sure

t's
Take

taken

whither
who
who's
whoever
whole
whom
whose
why
will
willing
wish
with
within
without
won't
wonder
would
wouldn
wouldn't
X

Yy

yes
yet
you
you'd
you'll
you're
you've

your
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even Most Tell yours

ever Mostly tends yourself
every Much Th yourselves
everybody Must Than z
everyone zero
everything

-

-

X J
s
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pasialelil
% Phase 1:Plural and past participles.
Select rule with longest suffix {
sses — ss;
ies = I;
Ss —> ss;
s —> @;
}
select rule with longest suffix{
If ((C)*((V)+(C)+)+(V)*eed) then eed — ee;
If (*V*ed or *V*ing) then{
select rule with longest suffix {
ed— ¢;
ing—> ¢}
select rule with longest suffix {
at— ate;
bl — ble;
iz—>ize;
if (*C1C2) and (C1 =C2) and (C1 ¢ {l,s,2}))
then C1C2 - C1;
if ((C)*((V)+(C)+)C1V1C2) and (C2 ¢ {w,x,y}))
then C1V1C2 — C1V1C2e;}

}

If (*V*y) theny — 1,
If(C)*((V)+(C)+)+V) then
select rule with longest suffix {

ational — ate;
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tional = tion;
enci—ence;
anci—ance;
izer—ize;
abli—able;
alli—al;
entli—ent;
eli—e;
ousli—ous;
ization — ize;
ation — ate;
ator > ate;
alism—al;
iveness — ive;
fulness — ful;
ousness — ous;
aliti—al;
iviti —> ive;
biliti— ble; }
if((C)*((V)+(C)+)+(V)*) then
select rule with longest suffix {
icate —ic;
ative > ¢
alize > al;
iciti—ic;
ical =>ic;
ful— ¢@;
ness — @ ;

if((C)*(V)+(C)+)((V)+(C)+)+(V)") then
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select rule with longest suffix {

al—> ¢;

ance > ¢

ence > ¢ ;

er— ¢

ic—>g;

able—> ¢;

ible — ¢

ant— ¢;

ement— ¢;

ment— @ ;

ent— ¢ ;

ou— @;

ism— ¢ ;

ate—> @ ;

iti— @

ous— @;

ive—>@;

ize—>¢;

if(*s or *t) then ion— @)
select rule with longest suffix {

if (C)*(V)HC)H)(()HC)H)+(V)) thene > ¢ ;

if ((C)*((V)+(C)+)(V)*) and not ((*C1V1C2)and (C2 & {w,x,y})))

then e = nil; }

if((C)*((V)+(C)H)((V)+(C)+)+V*II) then LL — |
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*TEXT 017 01/04/63 PAGE 020
THE ALLIES AFTER NASSAU IN DECEMBER 1960, THE U.S. FIRST
PROPOSED TO HELP NATO DEVELOP ITS OWN NUCLEAR STRIKE FORCE . BUT EUROPE MADE NO ATTEMPT TO DEVISE A PLAN . LAST
WEEK, AS THEY STUDIED THE NASSAU ACCORD BETWEEN PRESIDENT KENNEDY AND PRIME MINISTER MACMILLAN, EUROPEANS
SAW EMERGING THE FIRST OUTLINES OF THE NUCLEAR NATO THAT THE U.S . WANTS AND WILL SUPPORT . IT ALL SPRANG FROM
THE ANGLO-U.S. CRISIS OVER CANCELLATION OF THE BUG-RIDDEN SKYBOLT MISSILE, AND THE U.S . OFFER TO SUPPLY BRITAIN
AND FRANCE WITH THE PROVED POLARIS (TIME,DEC . 28) . THE ONE ALLIED LEADER WHO UNRESERVEDLY WELCOMED THE
POLARIS OFFER WAS HAROLD MACMILLAN, WHO BY THUS KEEPING A SEPARATE NUCLEAR DETERRENT FOR BRITAIN HAD SAVED
HIS OWN NECK . BACK FROM NASSAU, THE PRIME MINISTER BEAMED THAT BRITAIN NOW HAD A WEAPON THAT "WILL LAST A
GENERATION . THE TERMS ARE VERY GOOD . " MANY OTHER BRITONS WERE NOT SO SURE . THOUGH THE GOVERNMENT WILL
SHOULDER NONE OF THE $800 MILLION DEVELOPMENT COST OF POLARIS, IT HAS ALREADY POURED $28 MILLION INTO SKYBOLT
AND WILL HAVE TO SPEND PERHAPS $1 BILLION MORE FOR A FLEET OF MISSILE-PACKING SUBMARINES . AT BEST, THE BRITISH
WILL NOT BE ABLE TO DESIGN, BUILD AND PROVE ITS NUCLEAR FLEET BEFORE 1970, THREE YEARS AFTER BRITAIN'S BOMBER
FORCE HAS PRESUMABLY BECOME OBSOLETE . THEN WHAT? TORY BACKBENCHERS ARE LOUDLY SKEPTICAL OF WHAT THEY CALL
"THE SMALL TYPE "IN THE NASSAU PACT, WHICH STIPULATES THAT BRITAIN'S POLARIS SUBMARINE FLEET, EXCEPT WHEN "
SUPREME NATIONAL INTERESTS "INTERVENE, MUST BE COMMITTED TO A TRULY MULTILATERAL NATO FORCE . DOES THAT MEAN
THAT BRITAIN WILL EVENTUALLY HAVE NO STRIKE FORCE OF ITS OWN? WHO WILL DECIDE WHEN OR WHETHER NATIONAL
INTERESTS JUSTIFY WITHDRAWAL OF SUBMARINES FROM NATO, PARTICULARLY IF THOSE NATIONAL INTERESTS CONFLICT WITH
U.S. POLICY ? THE BIGGEST QUESTION OF ALL IS WHETHER FRANCE'S INCLUSION IN THE OFFER WAS A DELIBERATE PLOY BY JACK
KENNEDY TO END OR AT LEAST DOWNGRADE BRITAIN'S PRIZED " SPECIAL RELATIONSHIP "WITH THE U.S . THE CARTOONISTS WENT
EVEN FARTHER . THEY NOT ONLY SHOWED SUPERMAC JUMPING TO SUPERJACK'S COMMANDS, BUT DE GAULLE AND ADENAUER
AS WELL . AS EDITH SAID . THE FRENCH, WHO GOT NO HELP FROM THE U.S. IN DEVELOPING THEIR FORCE DE FRAPPE, WERE
QUICK TO CROW THAT BRITAIN'S VAUNTED TIES WITH THE U.S . HAD BROUGHT IT NOTHING BUT HUMILIATION . BY CONTRAST,
BRAGGED FRENCH OFFICIALS, THE SKYBOLT FIASCO
ONLY VINDICATED FRANCE'S DECISION TO DEVELOP ITS OWN BOMBS AND DELIVERY SYSTEMS . THUS, THOUGH CHARLES DE
GAULLE PROMISED TO " REFLECT " ON THE POLARIS OFFER, THERE WAS LITTLE LIKELIHOOD THAT HE WOULD ACCEPT ANY OFFER
THAT WOULD SUBJECT A FRENCH FORCE TO ALLIED CONTROL . IT IS DE GAULLE'S UNSWERVING CONVICTION THAT IF THE
RUSSIANS WERE ACTUALLY TO INVADE WESTERN EUROPE, NO NATION THAT WAS NOT DIRECTLY ATTACKED MEANING THE U.S .
WOULD INVITE NUCLEAR DEVASTATION BY HELPING ITS ALLIES . THUS UNLIKE BRITAIN'S BOMBER FORCE, WHICH ALL ALONG HAS
BEEN PLEDGED TO "THE WESTERN STRATEGIC DETERRENT, " FRANCE'S FORCE DE FRAPPE WILL BE RESPONSIBLE ONLY FOR
FRANCE'S DEFENSE . AT THE SAME TIME, DE GAULLE HAS LONG ARGUED THAT THE ATLANTIC ALLIANCE COULD BE RUN MOST
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EFFICIENTLY BY A TRIUMVIRATE THAT WOULD INCLUDE FRANCE AS AN EQUAL OF THE U.S . AND BRITAIN . THIS IS ONE OF HIS
MAJOR, IF UNSPOKEN, CONDITIONS FOR BRITISH MEMBERSHIP IN THE COMMON MARKET ; AND DE GAULLE SUGGESTED
POINTEDLY TO MACMILLAN THAT IT WOULD HELP IF BRITAIN WERE TO SHARE ITS ADVANCED MISSILE TECHNOLOGY WITH FRANCE .
WHEN MACMILLAN REPLIED NONCOMMITTALLY

THAT HE WOULD HAVE TO DISCUSS THIS WITH KENNEDY, DE GAULLE TOLD HIS

GUEST WITH HAUTEUR THAT FRANCE IN THAT CASE COULD DO NOTHING TO EASE

BRITAIN'S ENTRY INTO EUROPE . GO-IT-ALONE GRANDEUR . KONRAD ADENAUER,

ON THE OTHER HAND, IS FEARFUL THAT DE GAULLE WILL SNAP UP THE POLARIS

OFFER AND IN THIS WAY ACHIEVE HIS GOAL OF A THREE-NATION NATO

DIRECTORATE . THOUGH HIS GOVERNMENT VOWED IN 1954 NOT TO MANUFACTURE

NUCLEAR WEAPONS, ADENAUER HAS BECOME INCREASINGLY APPREHENSIVE THAT

WITHOUT THEM, AND WITH NO SAY IN THEIR USE, WEST GERMANY WILL BE

RELEGATED TO SECOND-CLASS CITIZENSHIP IN THE ALLIANCE . LAST WEEK AN

OFFICIAL BULLETIN EVEN REVIVED THE OLD, BITTER CRY THAT U.S . PLEAS FOR GREATER RELIANCE ON CONVENTIONAL FORCES
ARE AIMED AT RAISING GERMAN "CANNON FODDER" FOR U.S . " ATOMIC KNIGHTS . " A FROSTY LETTER FROM THE CHANCELLOR TO
PRESIDENT KENNEDY SUGGESTED THAT GERMANY, WHICH ALREADY SUPPLIES ALMOST 50 PER CENT OF NATO GROUND
STRENGTH, DOES NOT INTEND TO RAISE ANY MORE DIVISIONS FOR CONVENTIONAL WARFARE . YET U.S . STRATEGIC PLANNERS
REASON THAT THE ONLY CREDIBLE DETERRENT TO SOVIET ATTACK IS A STRONG ARMY ON THE GROUND, BACKED BY THE VAST
U.S . NUCLEAR ARSENAL . FACT IS, THE BRITISH AND FRENCH NUCLEAR WEAPONS COULD NEVER BE USED INDEPENDENTLY OF
THE U.S . AGAINST RUSSIA WITHOUT INVITING DEVASTATING SOVIET RETALIATION . AFTER ALL THEIR EFFORTS, THE BRITISH AND
FRENCH WILL HAVE MANAGED TO CREATE A NUCLEAR CAPACITY THAT REPRESENTS ONLY 4

PER CENT OF U.S . NUCLEAR POWER . " IT IS JUST A DAMNED NUISANCE, "

SAID A STATE DEPARTMENT OFFICIAL LAST WEEK . " IT MEANS NOTHING

MILITARILY EXCEPT THAT WE WILL BE EXPECTED TO BAIL OUT THE FIRST

COUNTRY THAT THROWS THE FIRST PEA AT THE RUSSIANS OR ANYONE ELSE . "

CHARLES DE GAULLE COULD HARDLY BE EXPECTED TO AGREE, AT LEAST UNTIL HIS FORCE DE FRAPPE BECOMES OBSOLETE . FOR
BRITAIN AND GERMANY, THE

MULTILATERAL DETERRENT MAKES IMMEDIATE SENSE . EVENTUALLY, FRANCE, TOO, MAY WELL FIND A NATO-CONTROLLED
POLARIS FLEET, OR ITS POSSIBLE

SUCCESSOR, A EUROPEAN MINUTEMAN ARSENAL, THE ONLY ANSWER TO THE

SPIRALING COST AND DIMINISHING VALUE OF GO-IT-ALONE GRANDEUR .

*TEXT 018 01/04/63 PAGE 021

RUSSIA WHO'S IN CHARGE HERE ? IT WAS IN 1954 THAT NIKITA

KHRUSHCHEV LAUNCHED HIS GRANDIOSE " VIRGIN LANDS " GAMBLE . PART OF THE PLAN WAS TO PLOW UP 32 MILLION ACRES OF
MARGINAL LAND IN KAZAKHSTAN, AND SETTLE IT WITH COMMUNIST " PIONEERS, "WHO WERE TO PLANT AND PRODUCE HUGE
QUANTITIES OF DESPERATELY NEEDED GRAIN WITHIN TWO YEARS. NIKITA'S SCHEME FLOPPED . THERE WAS NOT ENOUGH
RAINFALL, AND THE PIONEERS DID NOT TAKE TO TRACTOR LIFE ON THE BLEAK FRONTIER . EXCEPT FOR 1958, EACH HARVEST HAS
BEEN LOWER THAN THE PREVIOUS YEAR'S. WORST YEAR OF ALL WAS 1962, WHEN THE VIRGIN LANDS DELIVERED ONLY HALF THEIR
QUOTAS . NATURALLY, KHRUSHCHEV TAKES NONE OF THE BLAME FOR THE FIASCO . THREE YEARS AGO HE FOUND A SCAPEGOAT
IN KAZAKHSTAN PARTY BOSS NIKOLAI BELYAEV, FIRED HIM FOR HIS " ERRORS . " LAST WEEK BELYAEV'S SUCCESSOR,
DINMUKHAMED KUNAEV, WAS SIMILARLY BOUNCED FOR " LAPSES " IN HIS WORK . FOR GOOD MEASURE, MOSCOW ALSO PURGED
THE FORMER PREMIER OF THE TERRITORY FROM THE LOCAL PARTY'S CENTRAL COMMITTEE . IT WAS PERHAPS NO COINCIDENCE
THAT NIKOLAI IGNATOV, 61, A ONETIME KHRUSHCHEV CRONY, LAST WEEK ABRUPTLY LEFT HIS POST AS A SOVIET DEPUTY PREMIER
AFTER ONLY NINE MONTHS ON THE JOB . FARM EXPERT IGNATOV HAD THE MISFORTUNE TO BE BOSS OF A SPECIAL COMMITTEE TO
BOOST FOOD PRODUCTION .

*TEXT 019 01/04/63 PAGE 021

BERLIN ONE LAST RUN HANS WEIDNER HAD BEEN HOPING FOR MONTHS TO
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ESCAPE DRAB EAST GERMANY AND MAKE HIS WAY TO THE WEST . THE ODDS WERE

AGAINST HIM, FOR WEIDNER, 40, WAS A CRIPPLE ON CRUTCHES WHO LIVED IN

THE VILLAGE OF NEUGERSDOREF, 115 MILES SOUTHEAST OF THE FRONTIER OF

FREEDOM BUT HANS WEIDNER DID HAVE ONE MAJOR ASSET, THE BUS THAT

HE OPERATED FOR THE LOCAL COMMUNIST REGIME . IT WAS AN UGLY THING, AND ANCIENT . ITS CHASSIS CREAKED, AND THE
ENGINE COUGHED ; A

CREAM-COLORED COAT OF PAINT COULD NOT DISGUISE THE WELTS AND BRUISES OF TWO DECADES OF CHUGGING SERVICE . IN
FACT, THE BUS WAS READY FOR THE JUNK PILE WHEN WEIDNER DECIDED TO PRESS IT INTO SERVICE FOR ONE LAST RUN . SHARP
BLADES . THE HAZARDS WOULD BE GREAT ON THE JOURNEY TO THE BORDER ; SO WEIDNER SIGNED UP A FELLOW VILLAGER,
JURGEN WAGNER, 22, TO TAKE THE WHEEL . EIGHT DAYS BEFORE CHRISTMAS, THE PAIR BEGAN THE FEVERISH PREPARATIONS IN
WEIDNER'S GARAGE . FIRST WEIDNER AND WAGNER ATTACHED A HEAVY SNOWPLOW TO THE FRONT OF THE BUS, NOT TO PLOW
SNOW, BUT TO SCOOP AWAY THE HEAVY OBSTACLES THEY KNEW AWAITED THEM AT ROADBLOCKS AHEAD . TO ALL SIX LUGS ON
EACH FRONT WHEEL THEY BOLTED SHARP BLADES OF THE TOUGHEST STEEL, AFFIXED SO THAT THE WHIRLING EDGES WOULD
CHOP BARBED WIRE TO BITS . THEN THEY WEDGED ONE-QUARTER-INCH SECTIONS OF STEEL PLATE INSIDE THE BUS TO STOP
BULLETS . AT LAST ALL WAS READY . ON CHRISTMAS EVE, WEIDNER AND WAGNER PILED THEIR WIVES AND FOUR CHILDREN
ABOARD, NOT FORGETTING THREE TONS OF HOUSEHOLD BELONGINGS. FOR ADDED PROTECTION THE PLOTTERS SHOVELED A
TON OF COAL AND POTATOES INTO THE BACK OF THE BUS . THEN THEY CHUGGED OFF NORTH TOWARD BERLIN ALONG BACK
ROADS TO ESCAPE COMMUNIST PATROLS. JUST BEFORE THEY REACHED THE WALL, THEY PLANNED TO SWING WEST IN ORDER TO
ENTER THE EAST-WEST AUTOBAHN LEADING TO THE U.S . SECTOR OF THE CITY . EN ROUTE, THE RADIATOR FROZE IN THE
SUBZERO WEATHER . THAT FIXED, THEY WERE ONLY A FEW MILES FARTHER WHEN A TIRE BLEW OUT . THE KIDS WERE CRYING AND
THE WIVES SHIVERING WITH COLD AND PANIC WHEN, AT LAST, THEY ARRIVED AT DREWITZ, THE MOST HEAVILY GUARDED
CHECKPOINT ON THE ENTIRE AUTOBAHN TO BERLIN . IT WAS NO TIME TO STOP AND RECONSIDER. FLYING POTATOES . "WAH-AH,
WAH-AH, " SHRIEKED THE POLICE-TYPE KLAXONS THAT WEIDNER HAD THOUGHTFULLY INSTALLED IN ADVANCE . THE COMMUNIST
GUARDS OBEDIENTLY RAISED THE FIRST OF THREE BARRIERS . BUT WHAT WAS A BUS DOING ON EMERGENCY DUTY ? SUDDENLY
THE SHOOTING BEGAN TOO LATE . WAGNER, AT 40 M.P.H., WAS ALREADY CRASHING THROUGH THE SECOND BARRIER 100 YARDS
AHEAD, THEN THE THIRD, ONLY 20 YARDS AWAY . ITS WINDSHIELD SMASHED, ITS PASSENGERS SHAKEN, ITS CARGO OF COAL AND
POTATOES IN EVERY CORNER OF THE CAB, THE OLD BUS FINALLY LURCHED TO A STOP A FEW MILES DOWN THE ROAD WHERE THE
COMMUNISTS NO LONGER MATTERED AT THE U.S . CHECKPOINT, A FOOT OR TWO INSIDE WEST BERLIN .

*TEXT 020 01/04/63 PAGE 021

THE ROAD TO JAIL IS PAVED WITH NONOBJECTIVE ART SINCE THE

KREMLIN'S SHARPEST BARBS THESE DAYS ARE AIMED AT MODERN ART AND "

WESTERN ESPIONAGE, " IT WAS JUST A MATTER OF TIME BEFORE THE KGB'S COPS WOULD TURN UP A VICTIM WHOSE
WRONGDOINGS COMBINED BOTH EVILS . HE TURNED OUT TO BE A LENINGRAD PHYSICS TEACHER WHOSE TASTE FOR ABSTRACT
PAINTING ALLEGEDLY LED HIM TO JOIN THE U.S . SPY SERVICE . POLICE SAID THEY FIRST SPOTTED THE TEACHER, ONE RUDOLF
FRIEDMAN, AS HE MUTTERED UNCOMPLIMENTARY REMARKS ABOUT SOCIALIST REALISM WHILE STROLLING THROUGH
LENINGRAD'S RUSSIAN MUSEUM . A WELL-DRESSED U.S". TOURIST APPROACHED HIM, ENTHUSIASTICALLY SHARED HIS
SENTIMENTS, AND PROMISED TO SEND FRIEDMAN REPRODUCTIONS OF AVANT-GARDE PAINTINGS FROM AMERICA . THE PICTURE
FRIEDMAN.LIKED BEST, SAID THE COPS INDIGNANTLY, WAS A" CHAOS OF BLACK, RED AND BLUE SPLOTCHES CAPTIONED | NEED
YOU TONIGHT . " SOON, THEY SAID, THE TEACHER WAS GETTING MESSAGES FROM THE U.S . WRITTEN IN INVISIBLE INK . JUST AS
FRIEDMAN PREPARED TO DELIVER INFORMATION " VERY REMOTE FROM THEORETICAL ARGUMENTS ABOUT ABSTRACT ART, "
POLICEMOVED IN AND HUSTLED HIM OFF TO JAIL .

ANRENTaFaLDNN

*FIND 1

KENNEDY ADMINISTRATION PRESSURE ON NGO DINH DIEM TO STOP
SUPPRESSING THE BUDDHISTS .

*FIND 2
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EFFORTS OF AMBASSADOR HENRY CABOT LODGE TO GET VIET NAM'S
PRESIDENT DIEM TO CHANGE HIS POLICIES OF POLITICAL REPRESSION .

*FIND 3

NUMBER OF TROOPS THE UNITED STATES HAS STATIONED IN SOUTH

VIET NAM AS COMPARED WITH THE NUMBER OF TROOPS IT HAS STATIONED

IN WEST GERMANY .

*FIND 4

U.S . POLICY TOWARD THE NEW REGIME IN SOUTH VIET NAM WHICH OVERTHREW
PRESIDENT DIEM .

*FIND 5
PERSONS INVOLVED IN THE VIET NAM COUP .
*FIND 6

CEREMONIAL SUICIDES COMMITTED BY SOME BUDDHIST MONKS IN SOUTH VIET NAM
AND WHAT THEY ARE SEEKING TO GAIN BY SUCH ACTS .

*FIND 7

REJECTION BY PRINCE NORODOM SIHANOUK, AN ASIAN NEUTRALIST LEADER,

OF ALL FURTHER U.S . AID TO HIS NATION .

*FIND 8

U.N . TEAM SURVEY OF PUBLIC OPINION IN NORTH BORNEO AND SARAWAK ON

THE QUESTION OF JOINING THE FEDERATION OF MALAYSIA .

*FIND 9
OPPOSITION OF INDONESIA TO THE NEWLY-CREATED MALAYSIA .
*FIND 10

GROWING CONTROVERSY IN SOUTHEAST ASIA OVER THE PROPOSED
CREATION OF A FEDERATION OF MALAYSIA .

*FIND 11

ARRANGEMENTS FOR INDONESIA TO TAKE OVER THE ADMINISTRATION

OF WEST IRIAN, WHICH HAS BEEN UNDER UNITED NATIONS ADMINISTRATION .
*FIND 12

CONTROVERSY BETWEEN INDONESIA AND MALAYA ON THE PROPOSED
FEDERATION OF MALAYSIA, WHICH WOULD UNITE FIVE TERRITORIES .
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AINNIFRANATLIAYWANTAA (Minimum Support) 137AN 1.6471 LazA1Aa Ty
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FIN9NN 9.1 AT NNARINGANNANT WS AR@anaanN L

Confidence (%) | Support (%) Lift npAIHAMILE
Antecedent Consequent

100.0000 1.6471 60.7143 | phouma -> souvanna
100.0000 1.6471 60.7143 | souvanna -> phouma
100.0000 1.6471 53.1250 | imam -> royalist
100.0000 1.8824 53.1250 | pietro -> sinistra
100.0000 1.8824 53.1250 | apertura -> sinistra
87.5000 1.6471 53.1250 | pathet -> souvanna
87.5000 1.6471 53.1250 | rahman -> Tunku
100.0000 1.8824 53.1250 | amintor -> fanfani
100.0000 1.8824 53.1250 | fanfani -> amintor
87.5000 1.6471 53.1250 | royalist -> Imam
100.0000 1.8824 53.1250 | sinistra -> apertura
100.0000 1.8824 53.1250 | pietro -> apertura
100.0000 1.6471 53.1250 | souvanna -> pathet
100.0000 1.6471 53.1250 | phouma -> pathet
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Confidence (%) | Support (%) Lift [IAGIRSHHLS
Antecedent Consequent
87.5000 1.6471 53.1250 | pathet -> phouma
100.0000 1.8824 53.1250 | sinistra -> pietro
100.0000 1.8824 53.1250 | apertura -> pietro
100.0000 1.6471 53.1250 | tunku -> rahman
100.0000 21176 47.2222 | borneo -> sarawak
100.0000 1.8824 47.2222 | rahman -> sarawak
100.0000 1.6471 47.2222 | tunku -> sarawak
777778 1.6471 47.2222 | laotian -> souvanna
777778 1.6471 47.2222 | sarawak -> Tunku
777778 1.6471 47.2222 | borneo -> Tunku
100.0000 21176 47.2222 | sarawak -> borneo
100.0000 1.8824 47.2222 | rahman -> borneo
100.0000 1.6471 47.2222 | tunku -> borneo
88.8889 1.8824 47.2222 | nkrumah -> kwame
100.0000 1.6471 47.2222 | souvanna -> laotian
100.0000 1.6471 47.2222 | phouma -> laotian
100.0000 1.8824 47.2222 | lkwame -> nkrumah
77.7778 1.6471 47.2222 | laotian -> phouma
88.8889 1.8824 47.2222 | sarawak -> rahman
88.8889 1.8824 47.2222 | borneo -> rahman
87.5000 1.6471 46.4844 | fanfani -> sinistra
87.5000 1.6471 46.4844 | amintor -> sinistra
87.5000 1.6471 46.4844 | sinistra -> fanfani
87.5000 1.6471 46.4844 | pietro -> fanfani
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Confidence (%) | Support (%) Lift [IAGIRSHHLS
Antecedent Consequent
87.5000 1.6471 46.4844 | apertura -> fanfani
87.5000 1.6471 46.4844 | sinistra -> amintor
87.5000 1.6471 46.4844 | pietro -> amintor
87.5000 1.6471 46.4844 | apertura -> amintor
87.5000 1.6471 46.4844 | fanfani -> apertura
87.5000 1.6471 46.4844 | amintor -> apertura
87.5000 1.6471 46.4844 | fanfani -> pietro
87.5000 1.6471 46.4844 | amintor -> pietro
70.0000 1.6471 42.5000 | abdullah -> Sallal
80.0000 1.8824 42.5000 | nenni -> sinistra
70.0000 1.6471 42.5000 | ahm -> Bella
70.0000 1.6471 42.5000 | malaysia -> Tunku
100.0000 1.6471 42.5000 | bella -> ahm
80.0000 1.8824 42.5000 | nenni -> apertura
100.0000 1.6471 42.5000 | kassem -> iraqi
70.0000 1.6471 42.5000 | iraqi -> kassem
100.0000 1.8824 42.5000 | rahman -> malaysia
100.0000 1.6471 42.5000 | tunku -> malaysia
100.0000 1.8824 42.5000 | sinistra -> nenni
100.0000 1.8824 42.5000 | pietro -> nenni
100.0000 1.8824 42.5000 | apertura -> nenni
100.0000 1.6471 42.5000 | sallal -> abdullah
80.0000 1.8824 42.5000 | nenni -> pietro
80.0000 1.8824 42.5000 | malaysia -> rahman
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Confidence (%) | Support (%) Lift [IAGIRSHHLS
Antecedent Consequent

88.8889 1.8824 41.9753 | brunei -> sarawak
88.8889 1.8824 41.9753 | brunei -> borneo
88.8889 1.8824 41.9753 | sarawak -> brunei
88.8889 1.8824 41.9758 | borneo -> brunei
87.5000 1.6471 41.3194 | rahman -> brunei
77.7778 1.6471 41.3194 | pagoda -> hue
87.5000 1.6471 41.3194 | pathet -> laotian
87.5000 1.6471 41.3194 | rahman -> malaya
87.5000 1.6471 41.3194 | hue -> pagoda
77.7778 1.6471 41.3194 | laotian -> pathet
77.7778 1.6471 41.3194 | malaya -> rahman
777778 1.6471 41.3194 | brunei -> rahman

100.0000 2.5882 38.6364 | cyril -> adoula

100.0000 2.5882 38.6364 | adoula -> cyril
80.0000 1.8824 37.7778 | malaysia -> sarawak
80.0000 1.8824 37.7778 | malaysia -> borneo
80.0000 1.8824 37.7778 | malaysia -> brunei
88.8889 1.8824 37.7778 | persian -> gulf
88.8889 1.8824 37.7778 | sarawak -> malaysia
88.8889 1.8824 37.7778 | brunei -> malaysia
88.8889 1.8824 37.7778 | borneo -> malaysia
80.0000 1.8824 37.7778 | qulf -> persian
87.5000 1.6471 37.1875 | indonesian | -> sukarno
87.5000 1.6471 37.1875 | churchil -> winston




139

Confidence (%) | Support (%) Lift [IAGIRSHHLS
Antecedent Consequent
70.0000 1.6471 37.1875 | winston -> churchil
70.0000 1.6471 37.1875 | nenni -> fanfani
70.0000 1.6471 37.1875 | nenni -> amintor
70.0000 1.6471 37.1875 | sukarno -> indonesian
87.5000 1.6471 37.1875 | fanfani -> nenni
87.5000 1.6471 37.1875 | amintor -> nenni
77.7778 1.6471 36.7284 | malaya -> sarawak
77.7778 1.6471 36.7284 | malaya -> borneo
77.7778 1.6471 36.7284 | malaya -> brunei
77.7778 1.6471 36.7284 | sarawak -> malaya
77.7778 1.6471 36.7284 | brunei -> malaya
77.7778 1.6471 36.7284 | borneo -> malaya
100.0000 1.8824 35.4167 | rusk -> dean
100.0000 1.8824 35.4167 | gaitskel -> hugh
83.3333 2.3529 35.4167 | baghdad -> iraqi
100.0000 2.3529 35.4167 | iraqi -> baghdad
100.0000 1.6471 35.4167 | kassem -> baghdad
72.7273 1.8824 34.3434 | singapor -> brunei
72.7273 1.8824 34.3434 | singapor -> malaya
88.8889 1.8824 34.3434 | malaya -> singapor
88.8889 1.8824 34.3434 | brunei -> singapor
80.0000 1.8824 34.0000 | elisabethvil | -> secessionist
80.0000 1.8824 34.0000 | secessionist | -> elisabethvil
87.5000 1.6471 33.8068 | rahman -> singapor
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Confidence (%) | Support (%) Lift [IAGIRSHHLS
Antecedent Consequent
87.5000 1.6471 33.8068 | cabot -> lodg
70.0000 1.6471 33.0556 | malaysia -> malaya
77.7778 1.6471 33.0556 | malaya -> malaysia
100.0000 3.0588 32.6928 | mois -> tshomb
100.0000 288620 32.6923 | secessionist | -> tshomb
100.0000 2.3529 32.6923 | elisabethvil | -> tshomb
100.0000 3.0588 32.6923 | tshomb -> mois
100.0000 2.3529 32.6923 | secessionist | -> mois
100.0000 2.3529 32.6923 | elisabethvil | -> mois
100.0000 2.1176 32.6923 | jawaharl -> nehru
76.9231 2.3529 32.6923 | tshomb -> secessionist
76.9231 2.3529 32.6923 | mois -> secessionist
76.9231 2.3529 32.6923 | tshomb -> elisabethvil
76.9231 2.3529 32.6923 | mois -> elisabethvil
83.3333 2.3529 32.1970 | wire -> barb
90.9091 2.3529 32.1970 | barb -> wire
72.7273 1.8824 30.9091 | 'singapor -> malaysia
80.0000 1.8824 30.9091 | malaysia -> singapor
100.0000 1.6471 30.3571 | yemeni -> yemen
100.0000 1.6471 30.3571 | sallal -> yemen
100.0000 1.6471 30.3571 | imam -> yemen
100.0000 1.6471 30.3571 | kenyatta -> kenya
92.3077 2.8235 30.1775 | baathist -> baath
92.3077 2.8235 30.1775 | baath -> baathist
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NHANNANNUS

Confidence (%) | Support (%) Lift
Antecedent Consequent
77.7778 1.6471 30.0505 | sarawak -> singapor
77.7778 1.6471 30.0505 | borneo -> singapor
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AUALENANITaNA lUNNINAaee TnBazuand ER Diagram udiaunnsesnuuy

pNANTuEIR9R s aNA g udeyaresnisdupuenans

1) ER Diagram

document

doc id
doc_desc VA1000
doc_locate VA50
word_per_doc |

<pi> |

Identifier_1 <pi>

doc_has_vector

doc_vector

doc vector id <pi> |
doc_tf_idf F

Identifier_1 <pi>

<M>

doc_vec_term

JV

doc_query

doc que id <pi> | <M>

Identifier_1 <pi>

associate_term

ass id <pi> |
confidence F

Identifier_1 <pi>

7

ass. term

ass_ferml

term

term

term id <pi> |

VA20

<M>

qu rel

query

<pi> |
VA1000
VA50

query id
query_desc
query_locate
word_per_query |
precisionl |
precision2 |
precision3 |
recalll |
recall2 |
recall3 |
harmonicl |
harmonic2 |
harmonic3 |

<M>

Identifier_1 <pi>

query_has_vector

query_vector

. query vector id <pi> | <M>

4‘7

query_vec_term

Identifier_1  <pi>

|
query_tf_idf F

Identifier_1 <pi>

917 .11 gUUAAIUNUNINITIUUIAR (Conceptual Diagram)




doc_query

doc que_id integer <pk>
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query_id
doc_id

integer
integer

<fk2>
<fkl>

FK_DOC_QUER_R

“DOC_DOCUMENT

FK_DOC_QUER_

ERY_REL_QUERY

document
query
doc id integer <pk> : :
doc_desc varchar(1000) : query_id Integer <pk>
associate_term query_desc varchar(1000)
doc_locate varchar(50) uery locate varchar(s0)
word_per_doc integer ass id integer <pk> duery_ )
E— term_id integer <fki> word___per_query !nteger
ass term_id integer <fk2> prec!s!onl !nteger
FK_DOC_VECT_DOC_HAS_V_DOCUMENT confidence  real precision2 integer
precision3 integer
recalll integer
doc_vector recall2 integer
. recall3 integer
doc yector id !nteqer =Dk harmonicl integer
doc_id integer <fki> / . .
— . / harmonic2 integer
term_id integer <flk2> / h ic3 int
doc_tf_idf real FK_ASS FK_ASS1 armonic Integer

/
FK_DOC_VECT_ZACLVEC_T_TERM

term

FK_QUERY_VE_QUERY_HAS_QUERY

query_vector

query vector id integer <pk>

term id integer
term varchar(20)

<pk>

FK_QUERY_VE_QUERY_VEC_TERM

term_id

query_id
query_tf_idf

integer <fk2>
integer <fki>

real

gﬂﬁ .12 UUARLKUNINITNNIEAN (Physical Diagram)

2) WAuynsutaya (Data Dictionary)

n
=

ARAMITI : document
At | asaiudeyaenans
Fanaand | Ad | #@ie | AonxEno A1afuIe

doc_id PK | integer 4 wiglanans 29l fuRdugdnmnsaenans

doc_desc varchar | 1000 | 1enansfldlinnsnadeiinnsduauienans
TagasifiuLnALiesdauniieras
UMARAT A

doc_locate varchar | 50 Zm’]w‘/dllLﬁ‘LlLLﬁN%@H@ﬂ@QUVIﬂQ’]M%&MN@

word_per_doc integer 4 ruauAnTeIMA AL I
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TARITN query
ANRELNE miideyateaaunis
damaany | Ad | dlm | AuETn A1agune

query_id PK | integer 4 siadeaaunin T ldiduAdudannnga
BNANg

query_desc varchar | 1000 | Tagauniuildluniamansas aedziuuy
i 2
WuraAN

word_per_query integer 4 [UIUANTRITaARLAINI ]

precision1 integer 4 ﬁ’wmmgﬂlﬁ’fm (precision) YBINTALAL
wnaslaeldinaiinliglnnines

precision?2 integer 4 ﬁﬂm’mgﬂfﬁ’fm (precision) U84N1TNNTAL
Autanansinalimaiinfiginnnasiay
wAtAN3 TN ANANTTUEIBIA TN

precision3 integer 4 AAAINYNFEY (precision) UBINITNITAU
AuananstaeldinatimEginnmesuay
limalanslingAuduiugaedny
1 o a 173 L4 o 173
souAUmANANN T Muassfiaunduangld

recalll integer 4 ANFENAY (recall) 299N1TAUALLBNANT
TnelfimaliatEnRnnmes

. 1 =l v A

recall2 integer 4 ANLTENAU (recall) ARINITNITAUAY
ianaslaelfinetindsgiunmeiias
waitlan 3N AN drTUEIB9A TN

. A A v A
recall3 integer 4 ALTENAU (recall) ARINITNITAUALS

iananslaelfinatindsglionnesias 14
wmAlANsIEN)ANNANR LS 18I

! o a ¥ 4 o ¥
‘mmumﬂumﬂﬁfkﬂmmm@umummﬁm




158

Aanaanil

ho))]
Rq

AUR

AIMNEN

ANREUNE

harmonic1

integer

4

P a P A |
ALRAEENF INTAIAI A FUNAULAT AT
4 .
AINHENAAY (Harmonic mean of recall
and precision) 189n1TAUANIENANs AL

IfveliaEndnnmes

harmonic?

integer

. a P A |
ARt NATRA FTENAULAT AN
4 .
AATNENADAY (Harmonic mean of recall
and precision) 184N19N1FAUAWBNANT
IeldmaliaEninnmefuazinaiia

n7lingANANTUEIR9ANTIN

harmonic3

integer

A a Coa A |
AR INTALRIA FUNAULAT AN
4 .
AITNENAAY (Harmonic mean of recall
and precision) 194N19N1TAUALLANANT
Tneldmpiindiglnninasuasldmatia

nslngANduiugraeATNiL

watianslduaaziaunauangld

FAMIFI

doc_query

ANRELNE :

psaiudayaenasinssiudesaunuusazdeaauniy

AaARANYN

a

Ael

AUR

AIMNEND

A1REUNE

doc_query_id

PK

integer

4

N o o

AUANER9ANIALTRYANANIN RS

IRdaUNLAAZIaAR LAY

doc_id

FK

integer

o dl @ N ey a
Midlang1 9Lt uATa19NIAINA91Y

o

ianans Insazdugiudeasuniud

a4 A o
LNEIILUBNN

query_id

FK

integer

a ey a

siadeaaunindauAganedannann

AN NTazaunN IasazduARULeNaNTN

u

a4 A o
LNEIILUBNN
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FAMIFIN

term
ANRELNE mmLﬁuﬁﬁﬁwum‘ﬁlﬂmﬂglmfaﬂmwum%mumu‘ﬁ'ﬁﬂmwmzﬁ@um?
AUALANATS
damaauy | Ad | a8 | Avwen A1BBLNE
term_id PK | integer 4 ATNANUR9AN
term varchar 50 ANFNG ]
%I’am'lﬁ‘w : doc_vector
ANRELNY m:mLr“i‘uLmemﬁﬂﬂmﬂmmzLﬁmﬁ@L@ﬂm‘a‘LL@:‘iﬁzﬁﬁﬁﬁ@fﬁuLﬂﬂmi
fu I
damaauy | Ad | gta | Awene ARBLNE
doc_vector_id | PK | integer 4 ATanadNAasanans
doc_id FK | integer 4 AANANT 4 TUATE19B9NRNAN TN
wnans Tnsazdugiusiadfitsnglu
ienansii I
term_id FK | integer 4 WigAN T TUATEN9B NN T9An Tae
ATALA ”m@ﬂmaﬁﬁﬁﬁﬁujﬂmng
doc_tf_idf real 4 AntuiingeAntiu 1 lsmangnauiis 7
%I’r]ﬁn‘a"m : query_vector
ANREUNE : mm\‘uﬁuLfmLmﬁ"amumuimﬁ%lﬁmﬁm%mm"mmeiﬁzﬁﬁﬁﬁ@g’
ludeaauniatiu I
dapaand | A | afa | AnNE) A1aBLNe
query_vector_id | PK | integer 4 ATanTadnAesiada LNy
query_id FK | integer 4 svdanaNs 9 TUATE19B9NNANIN

v [ 1o o O tzll
ARRADLUNTN Iﬁﬂ@t"’\]ﬂﬂﬂﬂ?ﬁ@ﬂ’mﬂ?’m{]

a

Tudaaaunniiu
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damaany | Ag | THm | AINEnl A1agune
term_id FK | integer 4 98 AT UATEN9BINIANNATI9AN
IngazdugiudasauniuniAntiug
31ng)
query _tf_idf real 4 AivinaesAntiu o Tudeasuniumil
]
AAM1519 associate_term
o a [~3 o dld o/ o 6 o
ANRELNE . | A9 ALANTINANNANWUST
damaanu | Ag | T8 | A21NEN9 A1aguNe
ass_id PK | integer 4 ATanadNmesiegaLnN
. 4 o o dl (=] a ey a o
term_id FK | integer 4 g ATduATE9BaNnanA1T19An Tae
QzAUATUIHARNHANNANAUSTIY
. 4 o O dJ 5| a oy a o
ass_term_id FK | integer 4 sUAANTaL LA 9RINIAINANT19AN Tae
ATAUANLIRAANHANNANNUEY
. 1 dl QI/ o dld [
confidence real 4 ANANNITRIT U BIANNR AT NANAUS I

4.5 N1FAANLULNUIAD (Interface Design)
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EFFORTS OF AMBASSADOR HEMRY CABOT LODGE TO GET YIET MAM'S PRESIDEM
HUMEER OF TROOPS THE UMITED STATES HAS STATIOMED IM SOUTH WIET MAkM
L5 . POLICY TOWARD THE WEW REGIME IM SOUTH WIET MAM WHICH OVERTHRE
PERSOMS INWVOLVED IMN THE YIET MaM COUP .

CEREMOMIAL SUICIDES COMMITTED B% SOME BUDDHIST MOMES IN SOUTH WIET
REJECTIOM BY PRIMCE MORODOM SIHAMOUEK, &M ASIAM MELTRALIST LEADER.OF
.M. TEAM SURWEY OF PUBLIC OFIMION IM HORTH BEORKNED AWD SAR&WAE OM T
OFPOSITION OF IMDOMESIA TO THE MEWLY-CREATED MALAYSIA .

10 GROWIMG COMTROWERSY IN SOUTHE&AST 4514 0WER THE PROPOSED CREATIO
1 ARRAMGEMEMNTS FOR IMDOMESIA TO TARE OWER THE ADMIMISTRATION OF WE!
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NUNRALAAINARNTURIANNTNILNTZUUAN T aanuUL I TWLAAY N1 AUALLEN AT

v
o

£ d” d‘ v & o dl % o
N3 z"ﬂLL‘LI‘LI IPENnAaUAZLAASNATINAKALAANNN FNUNITUALBNANTNYNADIATNNU

daaaunungliaendiuuazAnilazansnanii 3 A1 AB AMAINYNEDY (Precision) AN

oA ' a - oA A ) o .
L7einAY (Recall) LL'Z‘]?JF]'TL’ﬂﬂﬂﬂqﬁﬂuﬂﬂl’ﬂﬁﬂqLﬁ'ﬂﬂﬂuLLﬂzﬂqﬂquﬁJQﬂm@\‘l (Harmonic mean of

recall and precision) @uutiiaaiiazilangeglunisAuauenansia 3 gluuudagli o.14

it

SOUTH YIET MAM RICE & RATS ONE DAY LAST JULY SERGEANT RIRST CLASS ROQUE MATAGULAY, 30, & GUAMAORN
U5 . MILITARY ADYESER WITH A VIE TRAMESE DETACHMENT . VEMTURED OUT UF KIS COMPUUND NEAR THE
CTIASTAL TORM OF PHAMTHIET, 80 MILFS FAST OF SAIGOK, (K AN OFF-DUTY HUMTIRG TRIP [MSTEAD OF GAME
SERGEANT MATAGULEY FAM INTO & QAND OF COMMBUNIST VIET CONG GUERRILLAS, WS HELD CAPTIVE UNTIL HIS
[RELEASE LASTMUMTH JLEST

[6IEFIM WHERE THERE'S HUFE GUESTS IN TOF HATS AND DU TAWAS MINGLED WITH OTHERS IM FURFLAFFED CAFS
|ARD EMEE LFNGTHYAKSEINBOOTS LAST WEFE DUTSIDE THE TIKY BLDDHIAT CHAPEL INSIKEIM'S DOLLHOLISE
HIMaLAY AN CAPITAL OF GANGTOE,  WEDDING PARCCLS FROM TIFFANYS WERL FILDD S30C & SIDE WATH BUMDLED
GIFTS UF RAMESMELUMG TIGER AHD LEOPARD SFING . OVER 28 WEFT, MOUNT FANCHEMJUNGA. THE WURLDS
THIRL HIGHEST

D it

LI TRELSFFLEME MT THE 115 100N 15 EMNGARE D N NOT DME. BUT Twll HUCLEAR ARMS RAlE S (NS FIRET AHD
O CRRIDING COMCCRN, OF COUASE, 15 TO DETER SOVICT AGGRCSSION AND TOOE CARSILE OF MASSIVE
AETALWTION IF THE RUSSLAHS SHOULD AT TALE THE WEST wiaSHING TONS SECOND AIM. HOWEVER. 15 LESS
STRATEGIC THAW POLITICAL (IT COLRD RE CALLED THE THEQRY OF THE MASSIVE PLACERO, SINCE ITS PRIMARY
FUAPDSE IS WOT TODETER

GRFAT ERITAIK WEEKEMD [N WASHIMGTOHN FROM THE SOLICITOLIS RECEPTION HE GOT FROM THE NEW FROKTIFR,
THE LITTLE CULDEYEL MAN 'WHU STEFFED OFF THE AJRLINER IM WSSHIMETUN MIGHT HAYE BEEN BRITARN'S PRIME
LOMISTER RATHER TH&M THE OPPOSITION LEADER EVEHN IN HIS 0w LARDR PARTY 52+ MOMTHS AG0L FIPE
PTG HARDLD WILSON 'Was NEGARDED A% & SLIFPERY OPPORTUNIST AND A CONSTANT THREAT TO THE

FAH 175 HARLYIOM UNITY UNDER

171

SOUTH WIET HaM THE GRCAT CMANCIPATOR FOR MOALC THAN AYTAR, THE U5 . HAS BEEN URGIMG S0UTH WIET
BLaMT FHESIDEMT MG DINH [9EM T DECLARE A GEHEHRSL AMMESTY FUR CIIMMLUNIST VIR T [IIHG GLERRILLAS 1M
ORADER TO ENCOMAGE WHOLESALE DESERTIONS FR0M THE RCD CAUSE . DICM WaS IN FAVOR OF THE IDEA , DUT
HE ALWIE REFLIED THAT AS ABRAHAM LIMLULN WA TED TwO YEARS AFTER THE BEGINMING UF THE LIVIL WaR
RFFNRE 1S51ING
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::: Result Search -

)
SOUTH WIET Mak RICE & RATS OME DAY LAST JULY SERGEAMNT FIRST CLASS ROQUE MATAGULAY, 31, & GLAM-
BORM U.S . MILITARY ADVISER WITH & VIETNAMESE DETACHMEMT, WENTURED OUT OF HIS COMPOUND NEAR
30 THE COASTAL TOWHM OF PHAMTHIET, 90 MILES EAST OF S&IGOMN, OM AN OFF-DUTY HUNTING TRIP. INSTEAD OF r
GAME, SERGEANT MATAGLLAY Rak INTO A BAND OF COMMURNIST WIET COMG GUERRILLAS, WaS HELD CAPTIVE
UNTIL HIS RELEASE LAST MOMNTH . LST

SIKKIM WHERE THERE'S HOPE GUESTS IN TOR HATS AND CUTAWAYS MINGLED WITH OTHERS IN FUR-FLAPPED
CAPS AND KMEE-LENGTH YAKSKIN BOOTS LAST WEEK ODUTSIDE THE TINY BUDDHIST CHAPEL IN SIKKIM'S

126 DOLLHOUSE HIMAL&YAN CAPITAL OF GANGTOK . WEDDING PARCELS FROM TIFFANY'S WERE PILED SIDE BY SIDE |
'/ TH BUNDLED GIFTS OF RANKSMELLING TIGER AND LEOPARD SKINS . OVER 28.146FT . MOUNT KANCHEMJUNGA, |
THE WORLD'S THIRD HIGHEST

MULTI-BAFFLEMENT THE LLS . TODAY |5 ENGAGED IN NOT OME, BUT TWw/0 NUCLEAR ARMS RACES . ITS FIRST AND
0%ERRIDING COMCERN, OF COURSE. IS TO DETER SOVIET AGGRESSI0ON AND TO BE CAPABLE OF MASSIVE

135 RETALIATION IF THE RUSSIANS SHOULD ATTACK THE WEST . WASHINGTON'S SECOND AlM, HOWEVER, |5 LESS r
STRATEGIC THAM POLITICAL ;1T COULD BE CALLED THE THEORY OF THE MASSIYVE PLACEBD, SINCE ITS PRIMARY
PURPOSE ISHOT TO DETER

GREAT BRITAIN WEEKEND IN ASHINGTOMN FROM THE SOLICITOUS RECEPTION HE GOT FROM THE NEW
FROWTIER, THE LITTLE COLDEYED MAN /HO STEPPED OFF THE AIRLINER IN WASHINGTOM MIGHT HAVE BEEM
143 BRITAIN'S PRIME MINISTER RATHER THAN THE OPPOSITION LEADER . EVEN IN HIS 0N LABOR PARTY 51< r
MOMTHS AGO, PIPE-PUFFING HAROLD 'w/ILSOM WwAS REGARDED AS A SLIPPERY OPPORTUNIST AND A& CONSTANT
THREAT TO THE PARTY"S HARDW/OMN UNITY UNDER

SOUTH VIET NAM THE GREAT EMANCIPATOR FOR MORE THAM & YEAR, THE U.S . HAS BEEN URGING SOUTH VIET
MNAM'S PRESIDENT NGO DINH DIEM TO DECLARE A GEMERAL AMNESTY FOR COMMUNIST VIET CONG GUERRILLAS
17 IN ORDER TO ENCOURAGE WHOLE SALE DESERTIONS FROM THE RED CAUSE . DIEM WaAS IN FAYOR OF THE IDEA. |1
BUT HE AL'wAvS REPLIED THAT A5 ABRAHAM LINCOLM \WAITED TwiD YEARS AFTER THE BEGIMNNING OF THE CIVIL
/4R BEFORE IS5UING

SOUTH YIET Mk THE PINPRICK WaR LUMBERING LOW O%ER STOMNE AGE WILLAGES AND THICK JUNGLES,
TROOP-CARRYING HELICOPTERS S'wARMED ACROSS THE WILD CENTRAL HIGHLANDS OF VIET NAM LAST WEEK .
N ON THE GROUMD, 10,000 50UTH YIETHAMESE INFANTRYMEN AND MARINES SFREAD OUT OVER A WAST, r
INHOSPITABLE SECTOR SOUTH OF TAMEY WHERE MO GOYERNMENT TROOPS HAD SET FOOT SINCE 1338 . IN ONE
OF THE BIGGEST DRIVES AGAINST THE
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4.6 N1gaantuunIsnadal (Test Design)
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ANAINDNABIURINITAUAULANEAIS

1 = ~ ¥
ALFENAUABDINITAUAULANAIT

gi/uuuﬁ' gi/uuuﬁ gi/uuuﬁ gﬂLLUUﬁ’ gijuuuﬁ gi/uuuﬁ' gi/uuuﬁ‘ gﬂuuuﬁ
1 2 S 4 1 2 $ 4

1 0.2222 0.2400 0.2222 0.2222 1:0000 1:0000 1.0000 1.0000
2| 0.0588 0.0606 0.0606 0.0571 1.0000 1.0000 1.0000 1.0000
3| 0.0612 0.0625 0.0577 0.0577 | 0.7500 | 0.7500 | 0.7500 | 0.7500
41 0.1250 0.1316 0.1250 0.1250 1.0000 1.0000 1.0000 1.0000
5| 0.1316 0.1250 0.1316 0.1316 1.0000 1.0000 1.0000 1.0000
6| 0.2432 0.2500 0.2432 0.2432 1.0000 1.0000 1.0000 1.0000
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ATANINABITBINITAUAUIANAS

AL ENAUTDINITAUAULANEANS

gi/uuuﬁ' gi/uuuﬁ gi/uuuﬁ gi/uuuﬁ' Fuvun gi/uuuﬁ' guvnn gﬂuuuﬁ
1 2 $ 4 1 2 $ 4

71 0.1111 0.1111 0.1111 0.1111 1.0000 1.0000 1.0000 1.0000
8| 0.1333 0.0800 0.1667 0.1333 1.0000 1.0000 1.0000 1.0000
9| 0.5000 0.5833 0.6364 0.5000 | 0.8750 | 0.8750 0.8750 | 0.8750
10 | 0.3529 0.4000 0.4000 0.3529 1.0000 1.0000 1.0000 1.0000
11 0.1333 0.1333 0.1250 0.1250 1.0000 1.0000 1.0000 1.0000
12| 0.3889 0.3889 0.3889 0.3684 1.0000 1.0000 1.0000 1.0000
13| 0.1875 0.1875 0.1875 0.1875 1.0000 1.0000 1.0000 1.0000
14| 0.2000 0.2000 0.1667 0.1667 1.0000 1.0000 1.0000 1.0000
15| 0.4444 0.4444 0.4444 0.4444 | 0.8000 | 0.8000 0.8000 | 0.8000
16| 0.1579 0.1579 0.1500 0.1500 1.0000 1.0000 1.0000 1.0000
171 0.1250 0.1538 0.1429 0.1333 1.0000 1.0000 1.0000 1.0000
18 | 0.2000 0.2000 0.1667 0.1667 1.0000 1.0000 1.0000 1.0000
19| 0.2632 0.1724 0.2632 0.2632 1.0000 1.0000 1.0000 1.0000
20 | 0.0000 0.0000 0.0833 0.0833 | 0.0000 | - 0.0000 1.0000 1.0000
21 0.0667 0.0667 0.0690 0.0690 1.0000 1.0000 1.0000 1.0000
22| 01111 0.1111 0.1053 0.1053 1.0000 1.0000 1.0000 1.0000
23 | 0.2500 0.2500 01111 0.1111 1.0000 1.0000 1.0000 1.0000
24 | 0.0455 0.0455 0.0500 0.0500 1.0000 1.0000 1.0000 1.0000
25| £0.0526 0.0526 0.0526 0.0526 1.0000 1.0000 1.0000 1.0000
26 | 0.0000 0.0000 0.1667 0.1667 | 0.0000 | 0.0000 0.5000 | 0.5000
27 | 0.1200 0.1200 0.1000 0.1000 1.0000 1.0000 1.0000 1.0000
28 | 0.1429 0.1429 0.1429 0.1429 | 0.8000 | 0.8000 1.0000 1.0000
29| 0.1176 0.1333 0.1333 0.1176 1.0000 1.0000 1.0000 1.0000
30| 01724 0.1852 0.1667 0.1667 1.0000 1.0000 1.0000 1.0000
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ATANINABITBINITAUAUIANAS

AL ENAUTDINITAUAULANEANS

gi/uuuﬁ' gi/uuuﬁ gi/uuuﬁ gi/uuuﬁ' Fuvun gi/uuuﬁ' guvnn gﬂuuuﬁ
1 2 $ 4 1 2 $ 4

31 0.2500 0.2500 0.2917 0.2917 0.5714 0.5714 1.0000 1.0000
32| 0.0204 0.0204 0.0169 0.0169 1.0000 1.0000 1.0000 1.0000
33 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
34| 0.1667 0.1667 0.1667 0.1667 1.0000 1.0000 1.0000 1.0000
35| 0.1000 0.1000 0.1000 0.1000 1.0000 1.0000 1.0000 1.0000
36 | 0.3333 0.3333 0.3333 0.3333 1.0000 1.0000 1.0000 1.0000
37| 0.1429 0.1429 0.1429 0.1429 | 0.5000 | 0.5000 1.0000 1.0000
38 | 0.0000 0.0000 0.0417 0.0417 | 0.0000 | 0.0000 1.0000 1.0000
39| 0.3214 0.3214 0.3103 0.3103 1.0000 1.0000 1.0000 1.0000
40 | 0.2368 0.2368 0.2368 0.2368 1.0000 1.0000 1.0000 1.0000
41 0.1613 0.1613 0.1429 0.1429 | 0.8333 | 0.8333 1.0000 1.0000
42 | 0.0270 0.0270 0.0256 0.0256 1.0000 1.0000 1.0000 1.0000
43 | 0.0952 0.0952 0.0769 0.0769 1.0000 1.0000 1.0000 1.0000
44 | 0.1538 0.1538 0.1250 0.1250 1.0000 1.0000 1.0000 1.0000
45| 0.1379 0.1379 0.1667 0.1667 | 0.8000 | 0.8000 1.0000 1.0000
46 | 0.4048 0.4048 0.3864 0.3864 0.9444 0.9444 0.9444 0.9444
47 | 0.2174 0.2174 0.1786 0.1786 | 0.8333 | 0.8333 | 0.8333| 0.8333
48 | 0.0833 0.0833 0.0556 0.0556 1.0000 1.0000 1.0000 1.0000
49 | £0.3478 0.3077 0.3333 0.3333 1.0000 1.0000 1.0000 1.0000
50 | 0.0435 0.0435 0.0417 0.0417 1.0000 1.0000 1.0000 1.0000
51 0.0857 0.0857 0.0750 0.0750 1.0000 1.0000 1.0000 1.0000
52| 0.0263 0.0263 0.0238 0.0238 | 0.5000 | 0.5000 0.5000 | 0.5000
53| 0.1053 0.1053 0.0741 0.0741 1.0000 1.0000 1.0000 1.0000
54| 0.0392 0.0392 0.0364 0.0364 1.0000 1.0000 1.0000 1.0000
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ATANINABITBINITAUAUIANAS

AL ENAUTDINITAUAULANEANS

gi/uuuﬁ' gi/uuuﬁ gi/uuuﬁ gi/uuuﬁ' Fuvun gi/uuuﬁ' gi/uuuﬁ gﬂuuuﬁ
1 2 $ 4 1 2 $ 4

55| 0.2973 0.2973 0.2683 0.2683 | 0.9167| 0.9167 | 09167 | 0.9167
56 | 0.0476 0.0476 0.0400 0.0400 1.0000 1.0000 1.0000 1.0000
57| 0.1250 0.1250 0.1250 0.1250 1.0000 1.0000 1.0000 1.0000
58 | 0.3684 0.3500 0.3333 0.3333 | 0.8750 | 0.8750 1.0000 1.0000
59| 0.0870 0.0870 0.0833 0.0833 1.0000 1.0000 1.0000 1.0000
60 | 0.1000 0.1000 0.1000 0.1000 1.0000 1.0000 1.0000 1.0000
61 0.5652 0.5652 0.4063 0.4063 | 0.8667 | 0.8667 | 0.8667 | 0.8667
62| 0.1250 0.1250 0.1429 0.1429 1.0000 1.0000 1.0000 1.0000
63 | 0.2821 0.3056 0.3333 0.3333 1.0000 1.0000 1.0000 1.0000
64 | 0.1053 0.0952 0.1111 0.1111 1.0000 1.0000 1.0000 1.0000
65| 0.0455 0.0370 0.0455 0.0455 1.0000 1.0000 1.0000 1.0000
66 | 0.0769 0.0606 0.0690 0.0690 1.0000 1.0000 1.0000 1.0000
67| 0.2308 0.2308 0.2308 0.2308 1.0000 1.0000 1.0000 1.0000
68 | 0.2222 0.2222 0.2069 0.2069 | 0.7500 | - 0.7500 0.7500 | 0.7500
69 | 0.6190 0.6500 0.6500 0.6190 1.0000 1.0000 1.0000 1.0000
70| 0.0714 0.0526 0.0667 0.0667 1.0000 1.0000 1.0000 1.0000
71 0.5000 0.5000 0.5000 0.5000 | 0.6667 | 0.6667 | 0.6667 | 0.6667
72| 0.0333 0.0333 0.0294 0.0294 1.0000 1.0000 1.0000 1.0000
73| ©0.0833 0.0769 0.0833 0.0833 1.0000 1.0000 1.0000 1.0000
741 0.1053 0.1333 0.1333 0.1111 1.0000 1.0000 1.0000 1.0000
75| 0.0435 0.0556 0.0556 0.0435 1.0000 1.0000 1.0000 1.0000
76| 0.1786 0.1786 0.1786 0.1786 1.0000 1.0000 1.0000 1.0000
77| 0.0435 0.0435 0.0417 0.0417 1.0000 1.0000 1.0000 1.0000
78| 0.0833 0.0833 0.0833 0.0833 1.0000 1.0000 1.0000 1.0000
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ATANINABITBINITAUAUIANAS

AL ENAUTDINITAUAULANEANS

gi/uuuﬁ' gi/uuuﬁ gi/uuuﬁ gi/uuuﬁ' Fuvun gi/uuuﬁ' gi/uuuﬁ gﬂuuuﬁ

1 2 $ 4 1 2 $ 4
79| 0.0500 0.0526 0.0625 0.0526 1.0000 1.0000 1.0000 1.0000
80 | 0.4444 0.3810 0.4000 0.4000 04706 | 04706 | 04706 | 0.4706
81 0.0189 0.0189 0.0345 0.0345 | 0.5000 | 0.5000 1.0000 1.0000
82| 0.2273 0.2273 0.1786 0.1786 1.0000 1.0000 1.0000 1.0000
83 | 0.0625 0.0625 0.0625 0.0625 1.0000 1.0000 1.0000 1.0000
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