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Abstract

A new score called Log-r is proposed, which is more effective than the commonly used Mutual Information (MI) for
measuring the degree of non-compositionality of bigrams. This conclusion is drawn from the evaluation of one million
bigrams taken from a huge English corpus of 1.1 billion words. While the Log-r represents only the degree of
non-compositionality of a bigram, the MI measures the combination of the degree of non-compositionality and the frequency.
A three-dimensional analysis of each bigram can be made with its Log-r, its raw frequency, and the approximate order in the
corpus of its constituent words. This last is calculated according to Zipf's law. Robust and transparent analysis of

collocations could be conducted using this procedure.

1. IXC®IC

KEL T — "D FREMEO VU ESE LTan s —2a VOMEREAIZE 7
PIUTWD, ans— g 3Gk EEOEMNZREOSE L ERIND D, EUTITfEx
DEATDHLDONEEND, TNENDZ A T HFFHADIT HEARNRFHELE LTER SN
D ENENOIE, BB ORBEE L | BEE T 2 BEER OB OO 0MED 2 > TH
% (Ellis, 2012; Gries, 2012; Wray, 2012) , HBEIZDO 0 LT WRHETH D55, FE2E D
9 FE | degree of association, degree of non-compositionality, degree of fixedness, degree of
coherence 7 & L FEIENE DL TV R, F72, ZTOFHAELE LTI ML 227

(Church & Hanks, 1990) (25 & &40 Z LMW, — 5 THEA OMOFHINERRE I
%7 & (Pecina, 2008; FHIE - LU, 2011) WFSEIEWVETER RIcd D, ABFFE T, 2 5EEEE
DFEONDE OREZ 1IN HEFEREEE LT Logr A a7 22 L, Ml x5,
SBlg L LCoan s —ya A2 BRT L LOZFOF ML RS D5, T TIEET.
Log-r DECFRIRIMA AT 5, RIT, HFED 2 FEEREZMEHI L TR A /#iE . Ml &
Log-r & DFEE FRT D, F72 Log-r, 2 BB GEOHBEE | 2 FEEGE AT 5 BEEOBIE
FED 3 DIZ L - T, JRED 2 FEHEFED W DINERHEST D,

2. Log—r R a7 OEFRIBHL
2FEDREN O ET OIS Z/RTHEIE L LT, 2848 (HEEX L HEEyY) OBRMMBEZRIMHE
B O X ARER L, £ % Logr 451 5%, BT Y v ORRMEREr o E X

Lz 2 CHiE LT, 0RO AL O P RICEO MG A 87, 2 HHaE (bigram) X 2 FEOME & 4,
2 2OV E ZWHIRIEL LT TICRRESNTWVD, 2z 237, A4 3l (12, phifR¥id, rédbmL
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LT EEBBY TH D,
x,y D5
x DIEHERZE x y OFEHERZE
ZM%LT T, R Y oA EUE L TROIERR A 5, 7236 f, (38R xy OB, f, & f, 13
Hihx, By OHETH D,

r = fxy
JE Ty

SR & D PRHE, RO Zipf OIERINIHE S Ml CHE P D IRWHEHETZ 5 Th 5 (1
CMQIEN Bé%%@zw% NTOHER (%) =100EAL), *EE &> THgT 5 & i 0pt
MBS0 SEEHR LR LT R 5D,

Ml Z 271X, HEE X & HEE y PR 2R A MAROLEDOHER L L2bD & S, 2
FEHGEDORE OO E OMEDIE L LTELIND Z L23Z W (Ellis, 2012; Gries, 2012; Wray,
2012), F7z, HBE LW SERPLRRE L ST s (I - L, 2011°)
fxy N
fx Iy

L7 L MUEHHEIC X & y DFFOD & OIRE & R T O THARV RN SR LT, fi f i f,,
DOEGRE L TH Xy DEEEIZ X > TMIDEIE2 D 5, xy DBEE D EVIE E M OEIFEL |
Xy DBFEAREE MUEEY, 72 & ZIXHGE0 [R5 +4 5] 8000 B (K305 + /X
FERXP) T, FEIEHN K CFO White House @ MI 1% 507 iz T Y | red bandana L ¥ 1%
\Z& %, White House /% red bandana (2t ~T, B ERIBIIS EW T2 DIZ MI DfEIIERL 72>
TW5, —J ., Log-r TiX White House |Z 1 iz T 5, EBIAYIZIEL White House (ART A kD
) D 2 FBEMOFE RO X 1T red bandana RV ZF) OFN L VIR | FEOO X OFRE A
RTHEEE L LT Log-r 13 MI X 0 iy & b b,

= log,

3. Log-r & MIiC & 2 BRI DLLEL
PUFCliE, KEE 2 — RS20 61572 2 FEEFEOBARZ#HI< 2 L1280, Logr & MI Off
AW ONIT D, 22— RITHEEEGR 1L BEFEORGERH B CTH v | S 54 L1 B> 2 FhiEEE
1,039,996 AT —X L35, T HO 2 FEREGEOZNZIITK LT, HSEE O
Log(fyy). Log-r. MI ZFFE L. Wray (2012, 241) D% ZSZ(Z L THEENC Log(fy )& & U |
MEET Log-r (1) & Ml (X12) % & o7 BfiXZHi<, Log-r ITHBHEED & IFMST L7215
BEThsd (K1), BAKO TiaA 4 EH R ORI > TV D DI, BHEEOEITARD T2
2 FEHFEOME N E 72 D12 o0 T, HWFEOR D& OEGEIIFE L7 725 L0 ) BLE| _xﬂ;
LTW5, =5, MU DO S EHEENEA LR CH Y | HHEROBEDOD 21,
HEEE DN < 72 B2 MIE OIEIHEL 725 (K 2),

=M % B > TS (cf. Pecina, 2008; FHIE- NI, 2011), 3725 Logr 134 < H LW &0 9 bl Tl el
3 HOAHAEHRE (PMI) & LTERSNTVER, MROERRARLEITTHY, MI L AEMIZFH—TH D,
4 a—R2OKEXXITLE5TH MIDfEIED 5,
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Log(fxy) Log(fxy)
1 Log(fyy) & Log-r DEAMIX(110 J7 ) 2 Log(fyy) & MI OHELAT (110 J3{F)

X1&EX20DLEIZ Wz, i) & LT 6@@ 2 unLun%ﬁa%Lf; ( i‘?—éZ)o 2 O@%tt@"ﬂ—é&\
MIiZ Log-r 24 T30 ICEM SEFRRETH D Z L35, Log-r I3HHBRE O3 72 D T,
HUBEE L [ U < i3 OB O B\ BB T d, 1) MBS L A bt s = & iDL v
FEOFRHEAE RIS T I ENTE D,

4. Log—r DB K DA 53 DK

F 113, MEBRL10EFHEDa— BT D, HEDOSELWWX &y nbiD 2 #EHE Xy &
fi)E LT, Logr DAl (K1) OB OREAE S I 2L — b LERETHD, Ix OE
JIEAT | iam@&w Xk, ZTOIBMICESE Ix OBEE) 2HE LT, kv,
WX B 2 FEEGEE O RS A | 2 FRORE U & DR (=Logr), 2 FH#GE DB (=Log(fy)) .
HEEOBIEE (=x OBRNENL) D 3 SOFBIEIC L - Ttk 45 Z LR TX 5,

5. ¥EFED 2 FEEFED T
PLETCREZELZIBEICLY, K1 LK 2IZRR LT 6 DOEGED 2 §EEFEORH A 2 12
AT, +OFUIENEFNOREDORENEWZ & 27T, 72 & 2% Hong Kong 1% 2 DR
LR THE &\, jai alai [ TR0 S TRFRTH 528, HEFEOMEL IO TR, £ ZE
NOHFELHELMSR2NE ) RFETH D, setup ITFE N> E T HE TS, TRETNOH
FEIIMERERED LV TH D,

6. &
*@;ok\i¢&ﬁﬁif%éLmr%ﬂ%L HIAERE . Zipf OER 72 E ORI F 2R
Mt E LA HAS Y CHE AT A LIiIck, mubr—a DX A4 T EBRICER

L. #3925 Z &3 ARE ﬁé MI L, HENMESHERSZ OIRVEGEAZERINT 572D D%E
)Y — e LTOBERITIH LN, aalr— a 23T 57200 EL L TCADLIZE
IR, KB T =2 2N D 2 Il T ERHLMNE o7,
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# 1 Log(fyy) & Log—r O (K 1) DHEER S

Logr | Log(fay) |  fry fe Gfy) r fe/N x OBERNENL | x OBEE | MI

0 2 100 100 1| 0.0000001 1000000 RENFE 233

-1 2 100 1000 0.1 | 0.000001 100000 ek 16.6

-2 2 100 10000 0.01 0.00001 10000 R 10.0

-3 2 100 100000 0.001 0.0001 1000 HEATE 33

-4 2 100 1000000 0.0001 0.001 100 HERERE -3.3

-5 2 100 10000000 0.00001 0.01 10 EBHERERT | -10.0

0 3 1000 1000 1| 0.000001 100000 ek 19.9

-1 3 1000 10000 0.1 0.00001 10000 R 13.3

-2 3 1000 100000 0.01 0.0001 1000 EARFE 6.6

-3 3 1000 1000000 0.001 0.001 100 HERERR 0.0

-4 3 1000 10000000 0.0001 0.01 10 B RERE -6.6

0 4 10000 10000 1 0.00001 10000 EREE 16.6

-1 4 10000 100000 0.1 0.0001 1000 EAREE 10.0

-2 4 10000 1000000 0.01 0.001 100 BERERE 3.3

-3 4 10000 10000000 0.001 0.01 10 S RERE -3.3

0 5| 100000 100000 1 0.0001 1000 HEAGE 13.3

-1 5| 100000 1000000 0.1 0.001 100 HERERR 6.6

-2 5| 100000 10000000 0.01 0.01 10 B RERE 0.0

0 6 | 1000000 1000000 1 0.001 100 HERERE 10.0

-1 6 | 1000000 10000000 0.1 0.01 10 B RERE 3.3

#* 2 2 GEEFEOREL T
2R T OSD | moss - Loe(f,) | TR | s

Hong Kong - =0.01 | +++++ 5.16 | ++++ 1000 12. 82
jai alai -+ -0.02 | ++ 2.18 | + 1000000 22.63
set up T+ -1.01 | ++++ 4.90 | +H+++ 100 7.04
malignant melanoma | ++++ -1.02 | ++ 2.04 | ++ 100000 16. 73
gender gap ++ -1.20 | +++ 3.08 | +++ 10000 11. 86
familiar enough + —2.97 | ++ 2.05 | ++++ 1000 3.47
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