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A Cognitive and Computational Model of Irony Interpretation

AKIRA UTSUMIt

Verbal irony is a complicated nonliteral use of language whose interpretation mechanism
has hardly been explained because of its implicit nature. This paper proposes a cognitive
and computational model of the mechanism of irony interpretation. The cognitive model ex-
plains the diversity of ironic interpretation by showing that different cognitive environments
of the hearer cause different processes through which an utterance is interpreted ironically
or literally, and it is consistent with a variety of empirical findings on irony. Furthermore,
the cognitive model is reasonably integrated with the relevance-based computational model of
language interpretation. As a result, the computational model can interpret ironic utterances
in the same way as literal or metaphorical utterances.
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Fig.1 Cognitive model of irony interpretation.
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Table 1 Hearer’s cognitive environments for Situation 1.
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Table 2 Different interpretations of (1a) according to the
hearer’s cognitive environment.
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Table 3 Judgment at each step of the cognitive model.
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Interpret(P(t), W(t), W(t + 1))

=

© ® N o ok N

i,§ « 1; A1 « P(t); W1 « W (1); Aopt « A1; Wope «— Wa; Optrel(Ar, Wi, 71, C1, B1);
ifr, =0000 00000000000 OO0ODOOOO then {
Optrel(A?,Wl,r{L,Cf7B{L);
if ry = r? =0 then
while T;-L >0do {j«—j+1;if A;L = ¢ then go_to line 9 else O;Lr)trel(A;L7 Wi, T‘;L, C’;‘, B]’-L); }
if 17 > ry then { Ay — (000000000 A DODOODO0); 7 « )5 Cr — Cly By« Bl 1}
repeat { i — i+ 1; A; «— Suc(A;—1); W; «— Suc(W;_1); Optrel(A;, W;,r;,C;, B;); }
until (r; <7, 000000000D00O00DOOOOOODO)
Topt <~ Ti—13 Aopt — A (= Suc(Aifl)% Wopt — W; (= Suc(Wi—l)); Copt — Ci_1;

,_.
e

Optrel(A;, Wi, ri, Ci, B;)

Cop: 1000 Aope 0000D0DDO0O0O00DDDO0; W(t+1)«—

opt U Aopt;

11. W, —W, U (A, 000000000000000000000000000000);
12. 7 1; Sora — ¢; uoia — 0.0; N — |W;|; W, 000000000000 0000;

13. while j < N do {

14. S,iJ'(—(WiDDDDDDDDDDDDjDDDDDDDDDD);

15. 000 S;; 000000 A; 000000 w;; 000003

16. if CE(A“ S”) > CE(AI, Sold) then {

17. Unew < Uij; Snew < Sij;

18. if Upew < Uoiq then {

19. if S, 0000000000000 00D0O00 then go_-to line 23;
20. if Spew 0000000000 000000000 then {

21. Uold “— Unew; Sold — Snew; g0o-to line 23; } }

22. else { Upid “— Unew; Sold < Snew; } }

23. Je=Jj+1}

24. ri<—uold;0i<—5’old;Bih(AiUCiDDDDDDDDDDDD);
02 00000DOO0O0ODOOOOoOoOobOoOo
Fig.2 Relevance-based interpretation algorithm.

0000000000000°000 B;000000
0001400000000000 W, 00000 Sy
000000000160000000000000
0000000 ¢, 0000000000 180210
0000000000D00D00000 ¢; 00000
00000 1500000000 ;0000 4,0
00000 w,; 00422000000000000
00000000 (5)0000000C; =S; 00
O00Oe(ps) 000 p, 0 C; 00000000

2 3
uij = » CE(A, Ci)x <.Zkagicl(p_’€)> (5)
k=1
goboboobo200b00000D000b0DO
goooobobooboboooboobooboobobooobogoo
gooooboooobobboobooboboobobobgo
gooobooooooooooobobooooobog
gboobooooooobobooooboooooboo
gooooboooobobobbobobooboboon
goobobooboooboooboobooooobooo

000000000000000000000000
00000000000000000000%00 2
000000000000000000000000
000000000000000000000000
00000008000 1902000 MO000000
00000000000 0000000000000
000000000000
00000000000000000000000
000000000000000000%00000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000A4,0
0000000000 AY00DO00OODDO0
0000020 20300000 r, =00000
00000000000 (¢} >000000000
0(AHDD0D0D0DDD0D000000500300
43 000000D000O0O0OOO000
000000100000000000000 20

U 4210000000F000000000000000 pO
O0C;UA; FpOO C; ¥pOO A, YpOOODOODODODO

U0 3000 5000000000 A?DDDDDDDDDDDD
gooooooOooboooooOoooo



Vol. 41 No. 9

000000000000000000000000
0000000000000000
43.1 000000000 Step1D
00020 100000000 (400000 40
0000000000 200000000000000
00000000 0000 4, 00000000
00000 »=000000000000000
0 (dr=1)000
00000000 0O0000000000O000O0
0000 Interpret 0000000000000
0000000000000000 (deg=1)00
0000000000000000000
00000000000 0000000000000
0000000000000 0000 20 200 @
0000000 (dr=de=0)000000000
0000000000000 00000000000
000000000000 00000m
000000000 200000000000 20
300004, 00000000000000000
0000 p, 0000 y00O0O0D0OO0O0O0O0000
([B,T] = (0DOO0OO,y,p:)) 0000 AP DOODO
oooooooooooo
00000 0000 w, 00000000000
00000000000000000000000
000 (da=1)000
00000000 0O00000000O00O0000
00000000000000000000000
000000000 (dp=1)0000000
(=, [B,T]=(O0O0DO,P)A
[x€eReXD e ooo, Po)),
[B,T] = (0000,X,P))
000000000000000 rf>000000
000000000000000000000000
0000000000000000000000000
00000000000000000000000 M
O00rf=0000 n=0000000020 50
00000000000000 A"00000000
00°000000000000000000000
00000000000000000 10 Step4 O

 0oO0r, >00000 d; =00dg =10000000000
0000000000000000000000000000
000000000000000000000 1000000
00000000000000000r, >000000000
0000000000000000000 3.20000000
0000000000000000000000000000
00005.20000000000 0

gooooooooooooooo 2505

00000000000000000000%90
00000000000000000000000
000000000000000000000000
0206000 > 000000000000
000000000000000000000000
00000000000000
00000000 QUOO000 QO Ay O
000D0D000000000000 2000
000000D00000000
4.3.2 0000000000 Step4l
02050000(B,T)E(0000,y,p) €
A, 000000000 p; 00000000000
00 qu00 A} ={([B,T]F(0000,y.qu))}
000043.10000000000000000000
0000000000000000000 (4} = ¢)
0000000000000000
4.3.3 00000000000 Step 30
0207000 Optrel 000000000000
00000 2000000000000000
000000000 0000000000000 Q
0 A,00000000000000000000
0000000000000000
00000 0O00000000000000000
00000000000000000
000000000000000000000000

5. Joobooobooooooboooon

5.1 00 (1la)00000000
0000000000 0D0000000010000
0100000000 (1a)00000000 W(t+1)
00300000300000000000000
000000000000000000000000
000000000000000000000000
0000000000000000 [p,7]00000
00000000000000 [B,7]000000
00000000000000000%000000
00000000000000 2000000000
00D0000000000D000000000000
00000000 AOBOSOOOODOO 4,00
000000000000000000000000
0000000000 00000000ADO BOO
000000000000000000000000

"0 00000000000 0000000000000305000
000000000 10000000000000000DO00
0000000000000D000000 Step400000O
go0oooOoO0oO0o0ooO0ooOo0oO0O00s10000000Mm



2506 goooooooo Sep. 2000

[z, T]

(«
(
(
[B,T3] £ (0000, X, ((B1,T] = T))) )[1.00,0.136]

[B,Ti] = (0000, X, ([B1,T] k= I)) »[1.00,0.052]
(o000, ([B,t#) E(O0D0DO0,)) ) [0.99,0.845] — f
(0O00,(SE(DOOOO,z)))»1.00,0.462] — g1
(0000,z,([B,t1] = (0DD0O0O0O,)))[1.00,0.514]
(=,(0000000,X ), (00000, X ) )[1.00,0.231]

=,[B,T] E (000,P)A[XCITEX) 1) e 000, P;0),[B,T) E (0000,X,P)))0.33,0.526]
(=,[B,T] = (000,P;0) A[XKCIIEXD 7 e 000, PY,[B,T] = (0000, X, P;0)) )[1.00,0.526]
=

(=B, To] = (0000, X,([By, T] £ D) A X, T Peecdes oM e T, g p L wooooooo, X,

(=,[B,To] E (0000, X, ([B1,T] = I))) A [X, T PrecedesToTidy o (0oooo,XY,)0.80,0.231]

[B, T1(< precedes, T, Ty ))] ’=

(0O0000,2;0))5[0.98,0.645] — ey
(0000,y,([B,t1] = (00000, ;0Y))5[1.00,0.644]

[1‘, tl]

(0000,2,(SE(D00DO,;0)) »?[0.98,0.488]

(B, T]

ly, T
(O00D0,(SkE(000D00,2Y)))[1.00,0.610] — go
(0000,y, (B, t] E(O0DDOD,zY)))*[0.87,0.681]

[ya tl}
(00000, ;0)°[0.98,0.610] — ez
(0000,y, ([B,t:1] = (00000, ;0))»7[0.99,0.637]

(O0,y,2)[1.00,0.331] (0O,z,y)[1.00,0.331]
(O00,z)[1.00,0.615] ( precedes, to, t1 ))[1.00,0.500]
(00 0,y »[1.00,0.550] (000, )[1.00,0.231]
(0D0D0,(SkE (0000000, )Y));0)[1.00,0.231]
[B,t1 (0Doooooo,z;o0)
,755 086 [1.00,0.231]

(
(
(
(

03 0000 1000000 (laybooono
Fig.3 Result of interpreting the utterance (1la) in the cognitive environment 1.
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