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Evaluation Measures for Natural Language Analyser

based on Preference Dependency Grammar
Hideki Hirakawa
Knowledge Media Laboratory
TOSHIBA Corporate Research & Development Center
1, Komukai-Toshiba-cho, Saiwaiku, Kawasaki, 212-8582, Japan

Preference Dependency Grammar (PDG) is a new framework for the morphological, syutactic and semantic
analysis using multiple kinds of paked shared data structures to utilize multi-level preference knowledge.
Most of traditional sentence analysis measures utilize phrase structures and are not directly applicable to
PDG-based systems whose final outputs are depencency structures. It is important to measure not only
the total ability but also the preference ability of PDG-based systems. This paper proposes four evaluation
weasures for the total analysis accuracy, the hypothesis generation ability and the disambiguation ability

of PDG-based systew. This paper also gives an experiment for analyzing these measures.
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COT = { arc(sub, [timel-n-0, [flies]-v-1)}, /% cal %/
arc(root, [flies]-v-1), [1) /# ca2 %/,
arc(vpp. [1ikel-pre-2, [flies]-v-1)), /% ca3 %/

arc(pre, [arrow]-n-4, [iikel-pre-2), /x cad %/
arc(det, [an]-det-3, [arrowl-n-4) } /% ca5 */
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00T, ={ arc(sub, [timel-n-0, [fiies]-v-1)}, /% oal %/
arc(root, (flies]-v-1),[1), /* oa2 x/

arc(vpp, [likel-pre-2, [fliesl-v-1)), /* oa3 %/

arc(pre, [arrow]-n-4, [like]-pre-2), /* oad %/
arc (det, [an]-det-3. [arrow]-n-4) |} /% cab */
00T,= { arcnc, [time]-n-0, [flies]-n-1). /% 0ab x/
arc (sub, [flies]-n-1, {like]-v-2), /% oal */
arc{root, [likel-v-2), [1}. /* 0a8 */
arc (det, [an]-det-3, [arrow]-n-4), /% 0ad */
arc(obj, (arrow]-n-4, [tikel-v-2) | /% oal0 %/
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EKEFEI777 DG E#AAETE. HAOKEADT—
7DAVY vark ODTAres L BB 5. stepl
T1ODEMT —7 onearc B Y 4. onearc
DGREEATVRWVWES, +72bh, bEbLEE
REARTEROEAN, FOT7— 27 3T Hoxs
& L7gu (step2). F, onearc (234 2 BEEN
FEELRWEEICL, FEOMRE LAV (stepd).
onearc \Zxt L CERENEEST 5B 81013, stepd
TDGHIZHHNMNE sp 2ME LT AT — 7 O
% oneurc T B A a7 L LT, MazAreScore i2

position(a) @ F—7a OEE/—FORMKILE

are_num(a,8) : F—9MaLoL 3w S IZHET I~V a Dl
arc_num_at_position(p.8) | F—HDaLvia S IZHAT HEH

LB p D72 OH

/% step0: ML
MaxArcScore =0. /* BKETRRBAMK(T—o8) */
ArcScore = 0; /x BRE (WEF—O8) +/
/% stepl: ERKEARCIT OBF—HERMYHLAES 2 +/
foreach onearc in CDT {

{

/% step2: r;ﬂﬁb‘fﬁ#b‘-}? DEIZFELLL—FHERELLLY */
if(onearc’e DG ) { next: |}

/% stepd: sp(BHHLE-P—o0ORBLE) LS */
/% Num_in_DG({i 1 sp (SH 1 DTTRAET — 8D O */
sp = position{onearc):

ArcNum_in_DG := arc_num_at_position(sp, DG) :

/% stepd: BIRMBATD > FENRELLAL »/

it (ArcNum_in_DG == 1) { next: }

/% stepS: MBELDP7 —IDOBAE A BRP—28) +/
MaxArcScore = MaxArcScore + ArcNum_in_DG;

/% stepb: ERLIE op IHT HP—IBBMEBRKBAELT, »/

/% FHICHT SERBAREHALNKT S */
CorrectArcRatio =

arc_num {onearc. 0DTArcs) /arc_num_at_position (sp, ODTArcs)
OneArcScore 1= ArcNum_in_DG * CorrecArcRatio:
ArcScore 1= AroScore + OneArcScore;

/% stepl: EERRPEERNAR HRIRT 7 — VB ERIER R T HE ~/
ArcSelectionbilityRatio := ArcScore/MaxArcScore:
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DG = { arc(nc. [timel-n-0. [flies]-n-1), /% pal */
arc(sub, [time]l-n-0, [flies]-v-1).  /# pa2 %/
arc(root, [timel-v-0. [1). /* pad */
arc(obj, [Flies]-n-1. [time]l-v-0), /% pad */
arc (sub, [flies]-n-1. [like]-v-2), /% pa5 */
arc(root, [flies]-v-1, []). /% pa6 x/
arc (root, [likel-v-2, [1). /% pal */
arc(npp, [likel-pre-2. [Flies]-n-1). /* pa8 %/
arc (vpp, {likel-pre-2, [Flies]-v-1). /% pad */
arc (vpp, [like]-pre-2. (time]l-v-0), /% pal0 %/
arc (det, {an]-det-3, [arrow]-n-4) . /% patl %/
arc (obj. [arrowl-n-4, [like]-v-2). /% pal2 %/

arc (pre, [arrowl-n-4, [likel-pre-2) } /* pald +/
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ca2 1 3 0.5 1.5
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