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Evaluation Measures for Natural Language Analyser
Based on Preference Dependency Grammar

HIDEKI HIRAKAWAT.0

Preference Dependency Grammar (PDG) is a new framework for the morphological, syn-
tactic and semantic analysis using multiple kinds of packed 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 de-
pencency structures. It is important to measure not only the comprehensive analysis ability
but also the preference ability of PDG-based systems. This paper proposes four evaluation
measures for the comprehensive analysis accuracy, the hypothesis generation ability and the
disambiguation ability of PDG-based system. This paper also gives an experiment for ana-

lyzing these measures.
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Fig.1 PDG analysis flow.
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Fig.2 Scored dependency forest for “Time flies like an
arrow” .
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IERFERTEA:

CDT = { arc(sub, [timel-n-0, [flies]-v-1)},  /* cal %/
arc (root, [flies]-v-1), [1) /* ca2 */,
arc(vpp, [likel-pre-2, [flies]-v-1)), /* ca3 */
arc(pre, [arrow]-n-4, [likel-pre-2), /* cad */
arc(det, [an]-det-3, [arrow]-n-4) }  / ca5 %/

H A EIEA:

0DT, ={ arc(sub, [time]-n-0, [flies]-v-1)}, /% oal */
arc(root, [flies]-v-1), [1), /* 0a2 */
arc(vpp, [likel-pre-2, [flies]-v-1)), /* 0a3 */
arc(pre, [arrow]-n-4, [likel-pre-2), /* oad */
arc(det, [an]-det-3, [arrow]-n-4) } /% 0ab */

0DT,= { arc(nc, [time]-n-0, [flies]-n-1), /% 0ab */
arc (sub, [flies]-n-1, [like]-v-2), /% oal */
arc(root, [likel-v-2), (1), /* 0a8 */
arc (det, [an]-det-3, [arrow]-n-4), /* 0a9 */
arc(obj. [arrow]-n-4, [likel-v-2) } /* 0al0 */

03 OD0000DOo0oOoooooooo
Fig.3 Correct DT and output DTs for the example
sentence.
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position(a) : 7—% a DIKFE/—FORKGEE

arc_num(a,$) @ 7—o0aLLav S ICHETDHT—T a D

arc_num_at_position(p,8) : 7—o®aLviar SICHEET S
BN p D7V D

/* step0: #HL */
MaxArcScore :=0: /* RXTREREAM(T—0%) */
ArcScore = 0 /* RRY (BE7—I%) +/
/* stepl: IERMKTFEAR CDT DE7—VEMYLHLNIET D */
foreach onearc in CDT {
{
/* step2: ERMMKEY ST D6 IZHEELEN— BN R ELALY */
if( onearc & DG ) { next: }
/* stepd: sp(MELI=F7—IDRBHE) HSUIC */
/¥ Num_in_DG({Zi& sp (HITDATRER 7 —V#) DHEE  */
sp := position(onearc) ;
ArcNum_in_DG := arc_num_at_position(sp, DG):
/* stepd: BRAFANTD — FFENRELELY */
if( ArcNum_in_DG == 1) { next; }
/* steps: MRELDTF—IDRREBEKIEHT—V%) */
MaxArcScore := MaxArcScore + ArcNum_in_DG;
/* stepb: REHIE sp (IRTH7—VEBHEZKFRELT, ¥/
/% ZHNIHRHTIERBRYBEHELERT S */
CorrectArcRatio :=
arc_num (onearc, 0DTArcs) /arc_num_at_position (sp, 0DTArcs)
OneArcScore = ArcNum_in_DG * CorrecArcRatio;
ArcScore = ArcScore + OneArcScore;

}

/% step]: EEBRMEARHRENIRIRI 7 —VBEREEEERI1ZHE «/
ArcSelectionAbi lityRatio := ArcScore/MaxArcScore:

04 DO0OO0ODOO0ODOOOOOOOOOO
Fig.4 Algorithm for computing the arc disambiguation
ratio.
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DG = { arc(nc, [time]-n-0, [flies]-n-1),
arc (sub, [time]-n-0, [flies]-v-1),
arc (root, [time]l-v-0, [1),
arc(obj, [flies]-n-1, [time]-v-0),
arc (sub, [flies]-n-1, [like]-v-2),
arc (root, [flies]-v-1, [1), /% pab */
arc (root, [like]-v-2, [1), /% pal */
arc (npp, [like]l-pre-2, [flies]-n-1), /% pa8 */
arc (vpp, [likel-pre-2, [flies]-v-1), /x pad %/
arc (vpp, [likel-pre-2, [time]-v-0), /* pal0 */
arc (det, [an]-det-3, [arrow]-n-4), /* pall x/
arc(obj, [arrow]-n-4, [1ikel-v-2), /* pal2 */
arc (pre, [arrow]-n-4, [like]-pre-2) } /x pal3 %/

05 0D000O000O0OO0O0O0O0OO00ODOO
Fig.5 Dependency graph for the example sentence.
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Fig.6 Distribution of sentence length for sentences in the
open data.
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Fig.7 Comparison of WDPR and APR.
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Fig.8 Comparison of APR and ADPR with respect to
preference knowledge.
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Fig.9 Comparison of APR and ADPR with respect to

PCSR.
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Fig.10 Comparison of APR and ADPR with respect to

difference of grammar.
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