Basic Statistics
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_ 1.1. Data distribution gn1snszanasasdioya ARG

ICFCC] UCﬂCﬂ, cumulative ‘FFCC]UCHCH

—_1.2. Summasy Statistics

_1.2.1. central tenclencg BANLTuAINa192D sample AN



R for statistics

https: // cran.r—-Project.org/

>Temp = c(33,33,34,56,55,54,55,55,52,52,51,50)

>plot(Temp)

>plot(Tem o,tgpez"l")

> axis (l,atzlzleng‘th (Temp) ,

labels=c("Jan"," l:eb","Mar“,"APr"J“May")"Jun","J
ul","Aug")"SeP","Oct","Nov"J"Dec"))
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_1.2.1. central tenclencg AN NAINaN2 DY sample AN

— mode = MARANINGR, mean ALRAS,
median = ANNDEATINANADIADYA
The mean is the sum of all the scores divided bg the number

of scores.
The median is the middle of a distribution: half the scores

arc above thC meclian 8!’1(:! I"lal‘F arc bCIOW the meclian.

The mode is the most Frequentlg Occurring score in a
distribution

~1.2.2. dispersion/variability gan®zNIINEINLYDITDYA
fgl LNT12NSAEL mean agNLfigdline dayaiidl mean i

AUDIANNITNTZAN YA LML N DUN Y

_variance, SD - AV A 1V
SD = sqr‘c(variance) N
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25 ~15 Mean +15 +25
Mean +/- 1S = 68%
Mean +/- 25 = 95%
_f1a%dn Mean iy SD Aau1saaIuInm percentile rank 8+
AzuUUianenald
_ Q8. A1 mean =380, sd = 5, Percentile an9audilaiaanin 70 =
2.5%
(80-2*5=70)
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R for statistics

> scoreA = c(23,24,23,21,17.15,25 21,18,23,15.27)
> mean(scoreA)

1 21

> sd(scoreA)

[113.931227

> var(scoreA)

U1 15.45455

> median(scoreA)

[1] 22



_13 Effect statistics : one variable has an effect on

another
_13.1 Ditferences in means
Un@ uananueally % @ nau 1, 2 aAedsiimingna
N
67.5—-632/652=68%
132 Correlation coef“ﬁciencg
indicates the extent to which the Pairs of numbers for

these two variables lie on a straight ine. AN O Q191



R for statistics

>x =c(12,23,24,25.3 34,56, 44,%50,57,18,20)
. H = C<41535)6)§37)7J8)73534’)6)

> cor(x,y)
[1] 0.6544815
>|:>|ot )
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—_133% Relative Frequencg

the relative risk of cle\/elol:)ing heart disease for

smokers is 2.5 (75/%0)

non-smokers smokers

A

[] heart disease
B healthy




_ Odds ratio
when the groups are cases and controls

heart-disease group vs healtlﬁg group
the odds of beinga smoker in the heart-disease group are 75/25 =

3.
_ the odds of beinga smoker in the healthg group are 30/70 = 0.43.
The odds ratio is therefore 3/0.43 = 7.

Interpret this statistic as "seven People with heart disease smoke
for every healthg person who smokes".

wuaugy lunguauiiu lsaninnin lunaneuilné

htt!:): // www.sPortsci .org/ resource/stats/ rehcrec! html

healthuy heart disease

Il smokers 5
B non-smokers




. II. Inferential adfiuuusneds AnwfinrinluaSunangfinssnans
Population Tagn1sAnE19n samplingclata 380159 12 1
inferential statistics @B parameter estimation wag hgpothesis
testing

o« 2.1 Parameter estimation :
_funns e 5ample WD estimate parameter NEBINITNIIVAN

— lunns estimation A9 LSAMIAAALLUL c‘escriptive ABVN mean,
SD 284 sample data 99N infer Fiiungfnssnang
Population

— mean YN sample ANINNDIL INANY mean 284 Population

_ lof mean uaz sd a1n sample 11l Point estimator 24 Popula‘cion

11 point estimator LWSE estimate 11U
(tthip 52= SUH-1)2/N

single number) 82:: S (% - MIZAIN-1)



Y4

_ Mean 310 sample 111 point estimator Laaganad normal distribution
P P 3

_ duflu skewed distribution lalsila

Positive skew

MNegative skew symmetric distribution
(No skew)

_ uetiipanniiunisusesnnae fi assume normal distribution waziflunns
UszHIUNTT 151969 ANN confidence intervals LW @1 mean #15.9 a

HeAN 95% confidence agisening 4.7 94 7.9

1
s

_ 8901 14# confidence interval geaiu range NINNUY



. NIANUINNN confidence interval Hgasanizauin lu

“AYUUY D8N

_ A 95% confidence interval for a single Popula’cion

mean Is =
F+196—— or T+1 96\/{
n Vo

e

(1.96 A8 A" t-value ﬁ 5% signhqcant) infinite clegree

of freedom)
_ A 95% confidence interval for the difference

between two Population means is

2
33 Sy
+
b 4 }g}'

(f—f)il.%J

b



. 2.2 hgpothesis testing
— AamsmiANaNWUSERIiILs Taegan sample data filawn
iasglanuaniusansduavaiu lu population

_ 38197 15l fa oa null hypothesis Funiafiszwnenenn
rejec’c hgpo’cl’xesis i (null hgpotl'uesis SenNINAUfigaIns)

— 1w HO iU null hypothesis Inlsifianuuansteszwinensisou
M85 X wazdd Y alternative hgpothesis HI ez unsInuI Ny
INUUATUINAMNFAA LD reject null hypothesis fiTaseras
statistical signhqcance 13 1o .05 %50 .01 (5% %158 1%)

_ §renfiaunalad signiﬁcant level Wagninsawinnu 0.05 1]
nansinsulaldagnadan 95% fas reject null ]‘ngpothesis

_usnilu 2 Uszan Non~Parametric testing (1 rec]uire special

clistribution) AU Parametric testing
10



— IANNNYNAN mean @1815065397LU mean 294 Population A28
— HO: Population mean = sample mean —
—u
_ 91 H1: population mean <> sample mean ! =
PeP P s /\n

111 two-tailed test

— 91 HI: Population mean > sample mean ¥i58

Popula‘cion < sample mean 11l one~tai|ecl test
— @A significant iABINNTINNANTNEDR t-score aw dF
_ 1 t-test @298V sample WUNIAN Population NRa9IN15H3a Ly

— ag. {993a population mean w3 HwszAL A 1{lu 80
fnsdsunsaanluihiy dusag19us.41 10 AUl mean 16 71.5
HO: mean ¥3.§iNNa7N Population fifi mean 80 (MsWazUNNTDY
1aifi effect)

HI: mean W5, 38190 Population fifi mean < 80
AU s, t-value Lﬁﬂ@ one-tailed test < 5% (< -1.83, d%?)

11



Testing for differences between two Populations

_ il inclepenclent sample) test AINANVDY mean, df = ni+n2-2
assume H sd LANDUNUNI 2 NgN = 5

Agl. LNBUNANS. 2 NaNNNadUAI8ITANAY

2 2
{ = X, - X, g = (n, =1)s,” +(n, =1)s,
S2 S2 n1+n2—2
_+_
n. n,

— independent samples, W58 variances (WD verhcg assumption 219UU)
F= larger sample variance / smaller sample variance

ARNANANTN F-distribution # df = n1(B613), n2 (A1)

- Pairecl samples: WBUTEnIN 2 ngN, df = n
M. Pre-test vs post-test Us.NGNLAN

d d = mean of the observed differences

S/\/; 12

[ =




> groupl = c(26,22,27,15,24,27,17,20,17,50)
> group2 = c(22,18,26,17,19,2%.15.16,19,25)
> t.test (groul:ﬂ) grouPZ)

Welch Two Sample t-test

data: groupl and grouPZ

t=1.242%, df =16.6%%, P~va|uc = 0.2514

alternative hgl:)othesis: true ditference in means is not equal to O
95 percent confidence interval:

-1.755072 6.755072

sample estimates:

mean of x mean 01(9

225 20.0



> groupl = c(26,22,27,15,24,27,17,20,17,50)
> group2 = c(22,18,26,17,19,2%.15.16,19,25)
> t.test (groupl) groupz, PairedzTRU E)

Paired t-test

data: groupl and grouPZ

t=2.9531, df =9, l:>~value = 0.01614

alternative hgl:)othesis: true ditference in means is not equal to O
95 percent confidence interval:

0.584 9444 4 4150556

sample estimates:

mean of the differences

2.5



_ aAinuad IS ARG cause-effect Tusauilsfidnsn
WAGDINAIDS U TIAINENNUS Y

- i Wiiuanudsdaenisiluunsawanfunisguumn

— uifasuneasfinsmamaiiuvarii WifeuusSan

— nau lfatia feedl goal figalauingasnisanunazls

]
=

_ Pairecl data : Two outcomes are Pairecl when theg are
measured on the same observational unit.

— Pairing i1 lSsuiisulasiniinisiiay mean Wadtuiu
subject Uag M8, NAVAZLUY US. Pre test, Post test 1use

Ay

— clegree of freedom : MUY indepenclent information i |
12 luns estimate Parameter = 31UIU N - IMUIU Parameter 7
14 estimate 521319N19 ) )
a8, Variance = Sum (ditf ~2) / df gz: ?}({};%JM’;%(N- 1
1% mean luns estimate df 349 = N-1

b



ANAVDI data

— nominal @B data fidN9 categorize ladniluazls 1wu aranauin

Yes - No nominal llugiayafiusn category ANe)aLau o Lwel

— ordinal i{lugayaniinisisasarauaniasluun waaasliladien
W39 128U scale 1-5 a1 18w 0-4 Ale BI9¥iNeTEHING 1-2, AL 2-3
lailadisigazindanuuanaayinnu

_ interval #anuazaaanisiu scale NuaazzevnsliaNurNIELYiNg Y
iaueIinan aasfiidlueuglailadnnuvuneiv absolute zero

Q. W

ABENLLY scale InaMAR fata 30 avanliladanunniainsau
uaaayingas 15 agen

—ratio ﬁaﬂ"] scale lemm”’almlﬁﬁ@h a}:)solute ZEero GIU’JaEi’NL?iu scale

1
- w-- 1

29N1TInAURANTNEnaTIY kelvin azuuuaavaaainFay

_ 1152804 2 Nay 1l label (nominal, ordinal) => non~Parame’tric test

158 numeric (interval,ratio) => Parame’cric test
14



. 4UAYDY variable

_ depenclent variable tfluandsinisnau la ws1z@ain

lasunaannanlsdu
— independcnt variable 1 UL UIAUNEINANTENUAD

ALUsNau 19 u19asasan Preclictor

— 12U 1Q is aHected bg education
Q<= education (clepencﬂent <= independent}

_ aiiadayamiulsauaulsduinanan1siann stat 71 1o

numeric <= numeric Linear Regression

numeric <= nominal T Test and One-—Wag ANOVA
nominal <= nominal Contingencg Table

nominal <= numeric Categorical Modeling



. Linear Regrcssion
C NANNENNUSIVINaRInILLS (numeric <= numeric)

— fefisnenyAe r w38 slope fiuansANNANRUSTENIN

TRI 15 -
Z':x. Xy -y
r=1 = r:'l ,
Y Z X, - f)“ZO, "?)2
Via iel
A

r=-_895
16



. T~test / One way ANOVA

_ VNANNANNUSIzHINgd@DInS (humeric <=

nominal) 15y

Hy by = Hp = o = B,
AMHFY <= LA

_ 150! nominal § Zgroup Y LNA L t-test L@

_ N150M nominal § > Zgroup 19 one way ANOVA

— ANOVA 6in&uin sample fidianNn (>=2) NN
population 1A#INY WHBUAD t-test ua ldiy
sample ¥ nnindasngy (Liswnsarinlaew t-test
284 sample fiazgle wsziiilayvineaiin 1599209

Type | Error ﬁtjﬁﬁu [reject HO wa HO gn])
i7



. WO way ANONA

— 0 independent variable 2 euds 12
271 T aNANAINE <= WA UssLANAKA
AZLLUY <= IDEDU LNF

. Three way Anona

— 0 inclel:)endent variable % suys

. Manova (Multivariate analg sis of variance)

1
N A A

— A9UNN clePenclent variable ian86n

o
a (<74 a

_ HAadNaNd NAUAR <= I5NI1THDU

18



. Contingency Table
_ nominal <= nominal 12u sport <= sex
_ Chi—-Squarecl Test, Log Linear Analgsis
. Categorical Mocleling

_ nominal <= numeric 1 SPort <= height

_visalsan discriminant function aﬂalgsis you end up with a
function of height that allows you to Preclict which spor‘c a

person belongs n.

basketball ® Caee

football @ DBDIOIF D

hockey SRS *

. .

150 170 120
height {cm

19



. Cluster Analgsis

weight

—danaxndaya analuInndn 2 audlsla

_i@anlaindasnisinagy wia 1A [lsunsnan

. Principle Coml:)onential and Factor Analysis

_ an dimension #3asuauaanilsas azlshilufiemai snnusiy
\u factor Wagnu anawaaiilu single score 12iu Audiuy
auiEU3 LnA

—_PCAUBUA I var XIXZ XA X4 X5 ... =>YIY2ZYA Y4 VY5 ...
Priﬂciple component WINHAT VAR (YD) 8INgA laluisase
VAR 578284 var LAN = VAR 59N var Ly
vin IWldan component figaaiaaaniin

_ PCA 19 reduce variable PFA ‘1% detect structure

—91U284 Biber 1AW variation U text type 619 lan 14

nangeuls anaunasluf dimension
20



Anova numeric <= nominal
Linear regression model numeric <= numeric
— Linear regression model iflun1suasanudunuszns
inclepenclent variable #3461 (9 = a+b*x) WADH
ALl independent variable nan8a73 model aziflunyuy

multiple regression model (9 = a3+ b*xl +c*x2 +d*x§ )

Log—linear Las logistic regression model NyapILUUDE]

A18lA statistical model NisanIn generalizec] linear model
(GLM)

Logjstic regression model nominal <= 0/1Yes/No M/F

Log—linear model  nominal <= nominal

22



. WITENNAIANATAT LIFDG LungN regression NN IWS1dRYA
Aduiivangdinls Fauslifidudsivuiinadadinys dependent

uazlaiginueas independent variable finanadunsalaisag

. Gy ldatAunaiing model 7 fit nudayanisiusnanlafnan ue

msmv‘lfziaﬂmLmuummmmamﬂ‘m 191 lanannisuazdisnis
RHAMNAIRIULAYAGE) Afsn9ae naanaudsnsUsuasy model

o Wilanafianan v daeashe model wuvdi independent
variable lifinananit wazasns model uuufiaadn indel:)enclent
variable finasiany mniulSauiiay anova 2a9798B9LULING
ANNLANA g iuBazd Al waz Tuussen inclepenclent
Variable ﬁé]’mﬂ%’u model Lﬁaﬂ”um”’amhﬁlaiﬁwa@ia cJePenclent

variable aanly

25



AN LIadALUDUHE 39 ldansaninisawabadne wuy chi-

square ‘H%ﬂ anova

1
YA O

gnaniudas ldaffnuuil F9aaIfnILNNLANDEINNINLND
NAMNLEN 1935N5 LFuasitaseh model 7199 W la
p=| Y4 [~ Y o @ P ' o £
fual NaNNIsa lgaeas i ldsunsy R iwaziga uile

Jaulaansomnsnuiiadisnlaf multivariate statistics wen
\Duaaenga lvajq nau analysis of variance Aung

regression Fefianwasadaiui 1dainmudssulvuiinasa
analgsis of variance %gﬁm’iﬁﬁ@ interaction effect la@ 571

aadslvuiinasnani a@iu regression 26 LUULIVD
Precliction NINNIN

24



Chi—-vsquare

_ilu non-parametric test e INAILLSARNENS AN ENALS Y
v3e b4 1u mIdanuduRusiunIa lissning biological sex of
American undergraduates ata Particular universit9 waz footwear
PFCFC!‘CHCCS

— AN NAFALI 50 AU YN 50 AU LAININI LANADUFINTDILM
giia by loa l¥idon sandals sneakersj leather slﬁoes, boot or
something else

_ uafidgnaladezuansaanun usUass bivariate table Falsenausae

dependent variable (choice of shoes in this example) hay

independent variable (sex in this example)

25



— ANDNADNSLADNUILLANTDILN (depenclent var) uiseny
LN (inclepenclent var) 138 Ly

— dpyauand luglaain151e laediA2ee independent variable
ALIAINANUNUAILAZAIVD depenclent variable 223m714

AN UAUUDU LN LD R LA AN LU Y

Sandals iSneakers At Boots éOther

shoes
Male G 17 13 9 5
Female 13 | 5 7| 16| 9

— Chi-square ilumsnagaunsaiiiinanudilannnsgs

[« >4

1DENUFAITNANNENNUS2DY 2 sulls lilatiaannive

[« ¥4

3L9e

v

26



. Requiremnets for using chi square
_1.The sample must be ranclomlg drawn from the Population.
— 2.Data must ]:)e rePortecl N raw Frequencies (not Percentages};
éauwﬁquQﬂﬂsﬁﬁanAchnxynneLﬂuﬂﬁ35¢anAamﬁaaéauaaﬂuﬁd
Felsigaevin data Widwasidudnon @daindunis standardize

data nuunig)

_ 3.Measured variables must be independent;
observation filaga4 inclepenclent o Lifideauladfilaansnasin
ANMBUAY

_ 4 Values/ categories on independent and dependent variables
must be mutua”g exclusive and exhaustive;
@i observed dagnnaslu category 117 category Wil 12 subject
faemauinvausaaihuuy lnuanniign feasfidnauian

— §.Obser\/ecl Frequencies cannot be too small.

27



. ANIATUIAN chi square

— L‘ﬂuﬂﬂ’ﬁ L‘IJ%'EI‘UL‘VI 21192 HIN observec] grequencg ﬂu‘]J exl:)ected
frequency L#iagi1 A¥ observed lalailaananananiudey (test
against null hgpothesis) A9HU NOUDUINNDIATUIUAN expectec]

?requencg 1uLLGiaz ce” fiﬂu

_ EBEi=(row tota| X column total ) /granc] total

-3 02

_iiguanlaannnisng chi—-square 1 df = (ho.row-1) x

(no.colum-1)

L2 ﬁ df =2, signiﬁcant level = .05 (95% confidence level)
A1 3.84



. NTATUINAN chi square

AspectiTense Pasttense presenttense Total
Progressive 308 476 784
Non-progressive 315 297 612
Total 623 773 1396

' ' o ar 2 ' =
A1 expected freguency waaEa cell Aazilufeting 19t

AAA, SAAARAAAAAAAA, 1 T A A AAAAAAANANN AN

Aspect i Tense Pasttense presenttense | Total
Progressive 3499 4341 784
MNon-progressive 273.1 338.9 612
Total 623 773 1396
E1=(784 X623)/ 1396 = 3499 E3=(784x773)7 1396 = 434.1
E2=(612x623)71396 = 273.1 Ed4=(B12x773)/ 1396 =338.9

. e 20.67 79 > %.87 reject null lﬁgpo’chesis 1



R for statistics

> data = matrix (c(308,315,476,297) , nrow=2)
> chisc].test (data)

Pearson's Chi~squarecl test with Yates' continuitg

correction

data: data
X~5quarecl =20.1602, df =1 P~value =7.122e-06



nN15%1 collocation lagdaiif

. Collocation nlan19a1n collocation NNNHNEIEATAANTUN
. ‘IJ’Nﬂ’S}Q 1S8R Probabilistic collocation vs Iinguistic collocation
. HANN13 => QahA LUN1IUTINHIINAUBDIAT

. ganAaNuiaee word! - word2 e lva

. Hilavnsdianfidsnguiniiudamnaniy 1 inthe, of the, etc.

. g lnaguBazdInnNaan N lgang

o

. HASAWIUBRABLUY LTY chi~square) t-test, loglikelihood, etc.

50



nN15¥1 collocation 1lagdans

N9 lFaNd

— Frequencg pginaLf e lane eg. in the,

_ Justeson and Katz (1995) o POS Avium sequence ﬁLﬂulﬁ eg.
N-N, Acﬁ-N

_ flayvn Laiwy collocation Afiaudan

L4 ,
n15 1% mean, variance

_ 1% collocation Alsisnilugasdinnu eg, knock - door
Slﬁe knocked on his cloor Theg knockecl at the cloor
100 women ‘mocked on Donaldson's cloor

a man ‘mockecl on the metal Front cloor
51



— ¥ mean, variance INaQIEELIENINAINGA

v
Qv

_ sd, var = O waA4INSEacyINazAefl  1na O Ul

131 collocation

=D Mean Count Wordl Wordz
0.43 0.97 11657 New York

0.48 1.83 24 Previous Games
0.15 2.98 46 Minus Points
0.49 3.87 131 Hundreds Dollars
4,03 0.44 36 Editorial Atlanta
4,03 0.00 78 Ring New

3.96 0.19 119 Point Hundredth
3.96 0.29 106 subscribers By

1.07 1.45 al strong SUpport
1.13 im w3 7 Powerful Organizations
1.01 Z2.00 112 Richard Nixon
1.05 0.00 10 Garrison

~aaid

#1514 6.1 NFmIAIUrngslael iR neRanzdsudenuuniesg 1

(Manning and Schutze 19499 151)




Statistical Collocation : ngothesis
testin g

=N

Null Hypothesis : @1 wi w2 Usingsinnu laatiadey

[V

v o

AINTDNATINIT W w2 UIINHTINAU > Ina1TuD I b

°
C

61 wi w2 Usn 3NN lasisidey
Prob (wl - w2) = Prob(wl) * Prob(w2)

. Chisquare
Wl = new Wl # new
2 = g 4667
companies new companies e.¥. 0ld companies
Wz 15820 14287181
companies e.J. new machines e.d. 0ld machines

BI914 6.3 ATRARFINAUDD new, companies, WAXATEU



Statistical Collocation : Hypothesis

testing
©O. . -E,; )’
2 _ L,J L,J

. AWIUBANNILA = 1.55
. WAA clqi~square NdaazdIAy 0.05 ot 3.84
+ &37U71 new company Taisinazilu collocation

aa P ' , , [~ v (Y4 o
. adfuuUdU 9 12U Log likelihood, t-test fi ldnann1srinues
REINU  WAIIENITHAN Lad1uaNA19n U 1

5%



T~test
—a corpus = 4,307,668 AT AT new = 15,828 company = 4,675
— HO : P(new company) =15,828/14,307,668 x 4,675/14,507,668 =3.615
x 10~/
— INNANIH process ﬁazﬂ%’wm"’uafn ] LfI:E]W‘lJ bigram "new comPang" LLas
85719618261 O Lilawy bigram A1)

mean 4N process U =3%615x 10-7 = Population mean

— UAINAANA P (new compang) 39 = 8/14,%07,668 = 559110 x 10-9 gedio
lainduaeds x-bar

_ d@hua1auulsUs Ui a I NIsaa I LA NN p* (1~P) i1 o Va1
TUYNAU Plﬁ’sluﬂsfﬁwm bigram 132991nAN P FAIR NN

74

_ AHNFIENNTAIUIAT t-test Tudnasiilad < 2.576 (sig .005)

_x -w _5.59110 77 -3.61510

52 \/5.59110‘7

N 14307668

~(0.999932

5



. [-test

— Church and Mercey (199%) 14 t-test 3 Fiingalsaufiandilu

aaaeannua d collocation uanaenuaggls R a3
2 2

— A8 strong, Powencul 1,52
ny Ny

— B9 NAT varaince = p * (I-p) Feszanainyinny Plﬁ’mmzm p
AN LNN
— Jeansaamen t2aan lalailsingswiy strong uas

Powemcul GED

C(powerful w) C(strong w)
P(powerful w) —P(strong w) N N
\/P (powerful w) + P (strong w) ) \/C(powerful w) + C(strong w)
N N°
_ C(powerful w) -C(strong w)
) \/C (powerful w) +C(strong w)

[ =

%6



. |-test

t Clw) Cistrong w) C(powerful w) word
3.1622 933 0 10 computers
Z2.0284 2337 0 o computer
Z2.4494 289 0 6 symbol
Z2.4494 588 0 6 machines
Z2.2360 2266 0 5 Germany
Z2.2360 3745 0 5 nation
Z.2360 395 0 5 chip
2.1828 3418 4 13 force
Z.0000 1403 0 4 friends
Z.0000 267 0 g neighbor
7.0710 3685 S0 0 Support
6.3257 3616 58 7 enough
4.6904 986 22 0 safety
4,5825 3741 2l 0 sales
44,0249 1093 19 1 opposition
3.9000 a02 13 1 showing
3.9000 164l 138 1 sense
3.74l6 2501 14 0 defense
3.6055 851 13 0 gains
3.6055 832 13 0 criticism

(#1919 6.2 AINIA TNt Ae T tHest




Berr9~Rogghe's zZ-score
— Berry-Rogghe (1975) 1935 annNnazdufiang Wil asins iy
aau ne luzauiae (span) finvua arinvue 19
_ 7 flusnunudvianuania lwanans
_ Adluandidasnisfinmnzelsing Fn asaluanans
_ B ifludnfiflu collocation 284 A Fausng Fe asa luianans
_ K {ludnuiuasizgainsiinsinaueed b waz A

- S lwauazaswaulen (span) w3pApINIUATIDETN9 Iadnanile
2DIATIFBINTT

_2uusn anrsanuinasduisswy B Usingsannu A dludium
Kass laganufiin B azUsinguuugy (random) ATiLad = A
ansnazdufianainasny B Unngudu A ntudvnana

LLETY f?’i’NigiVi’j'N 6XP€Ct€Cl number ﬂU‘U ObSCFVCCl number
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Berr9~Rogghe‘s Z-score

_ awdanutinssiiufissny B Using ludunislalad Al
Usngos Haa = p=Fc/(Z-Fn)

_ Anrsdiuiuasifisswy B Usngsindu A nnaluzauian S dlé
Wy E=p*Fn*S

— ATUIIN cshﬁ:wm%m (observed) Auafiewale (expec’ced)
fiANNLANENBE AT BT AN NEAANSD N Feaw0

4

AUILAAIN z-score AN
logii g=1-p 2z = (K ~E)/Eq

— N9 1 % AN z-score IABNNINNTN 2.576 LastinIINGN z-
score FaNANNATTIATWIALAEUALAT A Hanlaaisaziianiiu o

_9pnaanddsnagauuuuil Ao lugan v la ety collocation
ADINILDY

29



. Berrg~Rogghe‘s Z-score

— Berr9~Roggle 12738%8%1 collocation 289 house lumildda A
Christmas Carol, Each in his own Wildernes (usalag Doris

Lessin§ LA Evergthing in the Garden (LL619 lag Giles Cooper)
— NAABINIAUA span BN 3N 3 N6

— ldfein span? laa1UsIn)3IMBD9 house 1ilu sold, commons,
decorate, tlﬁis, empty, buging) Painting, oPPosite, Ioves, outside,
lived, Familg, remember, full, my, into, the, has

_ldanilu 6 16 sold, commons, decorate, fronts, cracks, this,
emptgj buging, Painting oPPosi‘ce) loves, entered, blackj near,
outside, remember) lived, rooms, God, stoP) garden, ﬂat, every,
big, my, into, Familg, Bernard, whole

— Berry-Rogghe wuinezauafinlsezld laavialuda 4 aniunsdl

Nfaan1sALINgIINTaIAANANTIZNAITYE Ideaa ety 2
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Berrg~Rogghe's Z-score

— 1974 E)err9~Rogghe 1238nsHFEnEN Phrasa! verb 12U look aFter)
give in devimiimiiawiueiy 1ien

— d@nw lagtan particle A men3anfidsingwin particle W

v
A A

_ F8ilazamnninnsienansdudisaudm particle fisingsan
AUAINSENTUINT Iz IuaN Tl Particle JUDENINIUIUAN
N8N

_ e Wanm collocation aasan3anfitinwin in Aazle
interested, versed, lived, believe, found, live, ride, living

clropped, aPPearecl, trave”ecL clie, sat, cliecl, interest, !hce) rocle,

s’toocl, walk) ﬁ'nd, house, arrivecl, came
— NN9AARUEIN NS58BS INAY in wandu idiomatic
Phrasal verb BNAEWaNTIN AINHNIYYDY idiomatic Phrasal verb

AI592ANINNANNNRHNLNTINUTeND LD
41



Berr9~Rogghe‘s zZ-score

_ alaan collocation NRenu Aty
collocation 284 hot dog zilu eat, mustard, stall

collocation 284 hot a1l weather, air, water

collocation 294 clog il bark, tail
S A WV [~ 1 o =1 1 '~ o
hot clog PHanUstUrUIgAILAYININNNILLUEDIAN

— Berry-Rogghe AN INBIAIALAANI221284 in
19‘1’5’1%'13?190ﬁﬂ‘ﬁ'Lﬂuﬁms’mgémmﬁmwm in LAE99)

_ 9nnifu dnenfilaannau da andanfiaesdesinazsanny in Wy
Phrasal verb 124 interested in, versed in, live in N’I‘Iﬂ’]ﬁ’]ﬂi’mg
SINNNYINVDY Phrasal verb wadighs

— AUIUNNAT R score lagnnvua v R =a/b Tash a tfluanuiu
afitllualsnIINeas in waz verb+in - & b iiluanuinan

AU IINYDN verb+in
42



. [‘Serrg~Rogghe‘s zZ-score

Qo 1 [+ ¥4

— eBEN versed in HAfililuadsngIwnaAnag 3 60

v u

AD politics, historg, Greek woldfialvuiagfiduan

151n93N289 in AMAUUR =0/3=0

live in fignfiduandsngsfiddeas 1 61 da hut,
house, “town, *country, *Loncion) *room, *worlcl,
*Place, Familg) happiness, ignorance 1u5ﬂuauﬁﬁaﬂ 6
afiiluA1UINg e in dRe AaAiidiasaanang *

Tal3g19vn a3 U R 284 live in = 6/11 = 0.54

1
=N

— gemaanleaainls Phrasal verb figeaaiiuafivw Ty

Nazilu idiomatic mﬂszm

— z-score 1 W 1U5uNIN SARA, TACT P



Log—-likelihoocl
— ngothesis 1: Pw2wl) = p= P(w2| notwl) (w2 1iluddaszann wi)
— ngothesis 2 P(w2lwl) = pl <> PZ = P(w2|notwl) (w2 ?iyuﬂ”u wi)

-p= C(w2)/N, pl = Cwlw2)/C(wl), uas pZ= (Cw2) - C(wi
w2)) / (N-C(wl))

— assume NFNANNIINIZNBAIUY binomial distribution

L(H1) _ log b(cl2,cl,p)b(cl -cl2,N -cl,p)

L(H?2) b(cl2,cl,pl)b(cl -cl2,N -cl,p?2)
=logL(c12,cl,p) +logl(c2 -c12,N -cl,p) -logl(cl12,cl,pl) -
logl(c2-cl12,N -cl,p2)

where L(k.,n,x)=x"1-x)""

log A =log

— aauAn loglikelihood Ae -2 g critical value 289015719 chi-
square AUdBBzaIAYN 0.005 (df =1) ApININNIN 7.88 Feazan

sauNAsIUANIANIaasUudasznnula 44



. Mutual Information

— iHuamaann1stdsguiguAIN NNz T RN ITNL AN EDIAN
LAAAIYAU KITAIYAMNUILUNIZNU AN D LAsDET

P(x'y")
*P(x")P(H")

I(x',y') =log

_ AaLdangol Pemcect clel:)enclent Afianudiag Ml NAgNIN
1Y) =log2 PIXY) /POOP(Y) =log2 P(X) /POOPY) =log2
/P dnfildasduagiu PCY)
_ s lunsdiinnsusingzas X Liduagiu v s 15agld
=log2 PIXY) /POQPY) =log2 POOP(Y)/PXOPYY) =log21=0
_ veaunanidseilumsuil lagidanaiuiad M ewizauais
ANNGNINNINAInIvUA 1w 3 1 Tudu Wiaraean Taauianen

anNdNaTwIaEdlu C(XY) * ICKY)
45



. Mutual Information

I(%:%)
10.47

.76
.30

« 22
.17
.04
.85
.54
.63
.45

QO Q0 Q0 W0 W W

1

=] =] =] =] -] Q0 Q0 Q0 Q0 QO

........

62

15
7

Fy
28

151
63
133
59
1083
762
99
208
114

X ¥

strong northerly
strong showings
strong believer
strong second-place
strong Lunup

strong currents
strong supporter
strong proponent
strongy  thunderstorm
strong odor

A7574 6.4 ﬁﬂﬂmﬂgéauw strong LTENETNAT MI

(%2¥) XY
.66 7
.58 7
.35 g
.32 31
.14 9
.98 9
.93 g
.74 32
.54 10
.47 24

LY
388
410
543
2169
714
794
734
3336
1204
3029

X
powerful
powerful
powerful
powerful
powerful
powerful
powerful

powerful
powerful

powerful

¥

legacy
tool
Storms
ninority

........................

weapon
post

A15749 6.5 ﬁ"l'].l?"lﬂﬂi"‘)ﬁd‘im powerful LFeREINAT MI

46



AISNATDULLLUDU

W = ILg U, # Ig
Uz = Li a =
W, # Ly b d

A a+d
a+b+c+d
Kulczinsk coefieient (<UC) fiibiiFnszming 0 fa 1
gue =4 ! Ly

Q2

OCH =
Ja+B)(a+c)

.................................................................................................................................

}Tm=ad~M
ad + be

47



* ANTNATDULULDU

W, = Lg W, # Ly
U: = Li a =
W, # Lg b d

Wl 7T Je

Bl (ad - bc)
(a+b)a+c)b+ )b +4d)

Cubic assocuatlon ratio (MI3)

---------------------------------------------------------------------------

§
L4 Lﬂ il 'lifwﬂ lﬂ ﬁll@ﬂ {19
@& N

MI3=1o
2 (a+b)a+¢)
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Collocation 52131907111
_ 2§ Para”el corpus N align seniUsz laa

_ %1 collocation 5=r319@1 luusiazn1#1 wah latduainuazitluen

ple.f)
pe)p(f)

- ple,p Wudanminazniuiivenudn e uas £ luilsz loafigndug

uda ludnnien ag lef M I(e,f) =log,

i p(e) fludranuinaniufiaswudn e lu Usz Taanunasngs
p(P Hluaranunazilufiszwudn £ luils: Taansnelsaes

_ M08 prime Sennisaaafiinaziluaulaaaseni fe

_ sein MI=5.63bureau MI=5.6% trudeau MI=5 .34

Premier MI=5.25 residence MI=5.12 intention Ml=4.57
no MI=4-.5% session  Ml=4.%4

— ARANTIHNAY M| GNUAINIBIDINGHANDY ILNABLNEN premier
— INNSANE WU LANAYNGABN 65% 25% vinaudan nisaLae
lale 10% @anawlaniiia 49



. Collocation aaangnan >2
_ Silva and Lo[:)es, 1999 LHUDIDATUIN collocation 20961 >2

— {BN n-gram RILY Pseudo bigram eg. Wl-w2Z + Wi, wl + wZ-wH
LAINDINAN average 2DIVINGN
. Mi=log (Py) / POIPY)

_ log (P(wiw2w?3) / P(wD)P(w2w?) or log(P(wlewﬁ) /
P (wiw2) P (w?)

_ Log(P (wiw2w?) / (P(wWD P (w2w?) +P (WwWiw2)P(w3)) /2

VW (4.4)
Sl_f((n'l...w;,)):log(P(H' u”))
Avp
Where:
] =n—] (45)
Avp=——- Zp( W.w ) p(w,,..w,)
=]

n—I1

50



. Collocation ap9nana >2
- " F((xy))=

. Chi2

[‘f(xﬁ ,V) - N — lf(x) . f'(y)]l

(4.6)

_ 2 words

— DLENAUKUS n-]

_ QA8 n-words association
& _flw..w))=

[f(w,..w )N — Avp] (4.8)

Avp - (N = Avx)-(N = Avy)

where Avp is determined according to (4.5)

i=n—I|

A‘.-x — Ll . Z‘f( H"l . .Hyi )
n—==1I g

| i (4.9)

' Zf(w’....w” )

=2

Avy=

n—I1

S f(3)-(N—=f(x)(N—=f(y)
F (W) W) W) =

[f(w, w, )N — P]2 4.7)
P-(N—=f(w.w, ) (N—=f(w,))
Where
P=f(w.w,_) f(w)
51

. Loglikelihood n-gram fda laanannsiiad



