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1 We note that earlier attempts at comparative performance evaluation took place at the MUCK1

and MUCK2 message understanding conferences in 1987 and 1989. Although these earlier attempts

were less ambitious in their scope than MUC-3, they created a foundation that was instrumental to

the success of the 1991 evaluation.
2 All text materials were provided by the Foreign Broadcast Information Service.
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TST1-MUC3-0004

BOGOTA, 30 AUG 89 (INRAVISION TELEVISION CADENA 2) -- [TEXT] LAST NIGHT’S

TERRORIST TARGET WAS THE ANTIOQUIA LIQUEUR PLANT. FOUR POWERFUL ROCKETS WERE

GOING TO EXPLODE VERY CLOSE TO THE TANKS WHERE 300,000 GALLONS OF THE SO-

CALLED CASTILLE CRUDE, USED TO OPERATE THE BOILERS, IS STORED. THE WATCHMEN

ON DUTY REPORTED THAT AT 2030 THEY SAW A MAN AND A WOMAN LEAVING A SMALL

SUITCASE NEAR THE FENCE THAT SURROUNDS THE PLANT. THE WATCHMEN EXCHANGED FIRE

WITH THE TERRORISTS WHO FLED LEAVING BEHIND THE EXPLOSIVE MATERIAL THAT ALSO

INCLUDED DYNAMITE AND GRENADE ROCKET LAUNCHERS, METROPOLITAN POLICE PERSONNEL

SPECIALIZING IN EXPLOSIVES, DEFUSED THE ROCKETS. SOME 100 PEOPLE WERE WORKING

INSIDE THE PLANT.

THE DAMAGE THE ROCKETS WOULD HAVE CAUSED HAD THEY BEEN ACTIVATED CANNOT BE

ESTIMATED BECAUSE THE CARIBE SODA FACTORY AND THE GUAYABAL RESIDENTIAL AREA

WOULD HAVE ALSO BEEN AFFECTED.

THE ANTIOQUIA LIQUEUR PLANT HAS RECEIVED THREATS IN THE PAST AND MAXIMUM

SECURITY HAS ALWAYS BEEN PRACTICED IN THE AREA. SECURITY WAS STEPPED UP LAST

NIGHT AFTER THE INCIDENT. THE LIQUEUR INDUSTRY IS THE LARGEST FOREIGN

EXCHANGE PRODUCER FOR THE DEPARTMENT.

3 For example, suppose you answered two of four test questions correctly. Your recall score for the

test would be 50%. But your precision score for the test would depend on how many questions you

answered altogether. If you answered all four, your precision would be 50%. If you answered three

questions, your precision would be 75%, and if you were smart enough to only answer two questions,

then your precision would be 100%.
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0. MESSAGE ID TST1-MUC3-0004

1. TEMPLATE ID 1

2. DATE OF INCIDENT 29 AUG 89

3. TYPE OF INCIDENT ATTEMPTED BOMBING

4. CATEGORY OF INCIDENT TERRORIST ACT

5. PERPETRATOR: ID OF INDIV(S) “MAN”

“WOMAN”

6. PERPETRATOR: ID OF ORG(S) -

7. PERPETRATOR: CONFIDENCE -

8. PHYSICAL TARGET: ID(S) “ANTIOQUIA LIQUEUR PLANT”/

“LIQUEUR PLANT”

9. PHYSICAL TARGET: TOTAL NUM 1

10. PHYSICAL TARGET: TYPE(S) COMMERCIAL: “ANTIOQUIA LIQUEUR PLANT”/

“LIQUEUR PLANT”

11. HUMAN TARGET: ID(S) “PEOPLE”

12. HUMAN TARGET: TOTAL NUM PLURAL

13. HUMAN TARGET: TYPE(S) CIVILIAN: “PEOPLE”

14. TARGET: FOREIGN NATION(S) -

15. INSTRUMENT: TYPE(S) *

16. LOCATION OF INCIDENT COLOMBIA: ANTIOQUIA (DEPARTMENT)

17. EFFECT ON PHYSICAL TARGET(S) NO DAMAGE: “ANTIOQUIA LIQUEUR PLANT”/

“LIQUEUR PLANT”

18. EFFECT ON HUMAN TARGET(S) NO INJURY OR DEATH: “PEOPLE”
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System recall  precision P&R 2P&R P&2R

Official   TST3 47 57 51.52 54.67 48.71

Optional TST3 40 59 47.67 53.88 42.75

Official   TST4 46 42 43.91 42.74 45.14

Optional TST4 36 46 40.39 43.58 37.64

5

4 A single scoring measure known as the F-measure was used to rank  the MUC-4 systems. Under

P&R, the F-measure weighed recall and precision equally. Under 2P&R, the measure favored

precision over recall, and under P&2R the measure favored recall over precision.
5 Other methods of combining the two dictionaries were tested, but this was the most effective

strategy.
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--------------------------------------------------------------------------------------------------------------------------------------------
Id: DEV-MUC3-0001 Trigger: KIDNAPPED Trigger Root: KIDNAP Syntactic-type: VERB

Slot filler: "TERRORISTS"

Sentence: (THE ARCE BATTALION COMMAND HAS REPORTED THAT ABOUT &&50 PEASANTS OF

VARIOUS AGES HAVE BEEN KIDNAPPED BY TERRORISTS OF THE

FARABUNDO_MARTI_NATIONAL_LIBERATION_FRONT IN SAN_MIGUEL DEPARTMENT >PE)

Name: %ACTOR-PASSIVE-VERB-PP-KIDNAPPED-BY%

Time limit: 10

Variable Slots: Constraints:

(ACTOR  (*PP* (IS-PREP? '(BY)))) (((CLASS ORGANIZATION *PP*)

  (CLASS TERRORIST *PP*)

  (CLASS PROPER-NAME *PP*)

  (CLASS HUMAN *PP)))

Constant Slots: (TYPE PERPETRATOR)

Enabling Conditions: ((PASSIVE))

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

--------------------------------------------------------------------------------------------------------------------------------------------
Id: DEV-MUC3-0036 Trigger: WAS Trigger Root: WAS Syntactic-type: VERB

Slot Filler: "MEMBER OF THE DEMOCRATIC SOCIALIST PARTY"

Sentence: (GILDA FLORES WAS AN ACTIVE MEMBER OF THE DEMOCRATIC SOCIALIST PARTY OF

GUATEMALA >CO WHOSE SECRETARY_GENERAL MARIO SOLORZANO REPORTED

SALVADORAN PARAMILITARY GROUPS ARE CARRYING_OUT ACTIONS IN THIS COUNTRY

>PE)

Name: %VICTIM-ACTIVE-OBJECT-VERB-WAS%

Time Limit: 10

Variable Slots: Constraints:

(VICTIM (*DO* 1)) (((CLASS HUMAN *DO*)

  (CLASS PROPER-NAME *DO*)))

Constant Slots: (TYPE KIDNAPPING)

Enabling Conditions: ((ACTIVE :CHECK-DO-NO-ONE T))

--------------------------------------------------------------------------------------------------------------------------------------------
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6 Memory-based consolidation refers to that part of the system that analyzes concept node

instantiations generated by CIRCUS and maps them into template instantiations of the type shown

in figure 2. More will be said about memory-based consolidation at the end of this section.
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7 An enabled concept node is one that produces a case frame instantiation. All output generated by

CIRCUS is based on enabled concept nodes.
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8A military clash was defined to be fighting between two military organizations, and these incidents

were not designated as terrorist  incidents according to our domain definition.
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------------TST3---------------- --------------TST4------------

REC PRE OVG REC PRE OVG

MATCHED/MISSING 47 67 14 46 68 14

MATCHED/SPURIOUS 60 57 26 63 42 46

MATCHED/ONLY 60 67 14 63 68 14

ALL TEMPLATES 47 57 26 46 42 46

SET FILLS ONLY 50 71 13 49 73 14

STRING FILLS ONLY 37 57 20 42 64 17

F-SCORES 51.52 54.67 48.71 43.91 42.74 45.14

P&R 2P&R P&2R

TST3 - official system 46.47 49.64 43.68

TST3 - (mapping restriction

               circumvented) 45.46 48.63 42.67

TST4 - official system 39.44 38.56 40.36

TST4 - (mapping restriction

             circumvented) 40.98 40.38 41.58
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9According to our domain guidelines, an attack on a military target does not describe a terrorist

incident.
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S1: (SALVADORAN PRESIDENT-ELECT ALFREDO CRISTIANI CONDEMNED THE TERRORIST KILLING OF ATTORNEY

GENERAL ROBERTO GARCIA ALVARADO AND ACCUSED THE FARABUNDO_MARTI_NATIONAL_LIBERATION_FRONT

(FMLN) OF THE CRIME >PE)

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

TYPE = MURDER

VICTIM = WS-GOVT-OFFICIAL,...noun group = (ATTORNEY GENERAL ROBERTO GARCIA ALVARADO)

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

TYPE = PERPETRATOR

CONFIDENCE = SUSPECTED_OR_ACCUSED_BY_AUTHORITIES

ACCUSER = WS-GOVT-OFFICIAL

noun group = (PRESIDENT-ELECT ALFREDO CRISTIANI)

predicates = (SALVADORAN)

PERPETRATOR = WS-ORGANIZATION,... 

noun group=    ( FARABUNDO_MARTI_NATIONAL

_LIBERATION_FRONT)

_____________________________________________________________________________________________
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INCIDENT

DATE = NIL

LOCATION = NIL

PERPS = (#S(PERPETRATOR 

ID NIL

ORG (FARABUNDO_MARTI_NATIONAL_LIBERATION_FRONT)

WORD-SENSES (WS-TERRORIST WS-ORGANIZATION)

CONFIDENCE (SUSPECTED_OR_ACCUSED_BY_AUTHORITIES)

NEW-INFO NIL

SENTENCE 1))

NEW = NIL

PLURAL = NIL

DISCOURSE-MODE = NIL

SUBEVENT: NIL

TARGETS: NIL EFFECTS: NIL INSTRUMENT: NIL

VICTIMS: (#s(VICTIM

ID (ROBERTO GARCIA ALVARADO)

TITLE (ATTORNEY GENERAL)

NATIONALITY NIL

NUM 1

TYPE (WS-GOVT-OFFICIAL WS-LEGAL-OR-JUDICIAL

WS-PROPER-NAME)

EFFECTS (DEATH)

SENTENCE 1))

S2: (we omit this sentence from the discussion - no alterations to memory are made)

S3: (GARCIA ALVARADO >CO &&56 >CO WAS KILLED WHEN A BOMB PLACED BY URBAN GUERRILLAS ON HIS

VEHICLE EXPLODED AS IT CAME TO A HALT AT AN INTERSECTION IN DOWNTOWN SAN_SALVADOR >PE)
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SUBEVENT: BOMBING

TARGETS: NIL EFFECTS: NIL INSTRUMENT: (#S(INSTRUMENT

VICTIMS: (#S(VICTIM ID (BOMB)

ID (GARCIA ALVARADO) TYPE WS-BOMB))

TITLE NIL

NATIONALITY NIL

NUM 1

TYPE (WS-GOVT-OFFICIAL WS-LEGAL-OR-JUDICIAL

WS-PROPER-NAME)

EFFECTS (DEATH)

SENTENCE 3))

S4-7: (we omit these sentences from the discussion -  no alterations to memory are made)

S8: (VICE PRESIDENT-ELECT FRANCISCO MERINO SAID THAT WHEN THE ATTORNEY @GENERAL@S CAR STOPPED

AT A LIGHT ON A STREET IN DOWNTOWN SAN SALVADOR >CO AN INDIVIDUAL PLACED A BOMB ON THE ROOF OF

THE ARMORED VEHICLE >PE)

SUBEVENT: BOMBING

TARGETS: (#S(PHYS-OBJ VICTIMS: NIL

ID (ARMORED VEHICLE) EFFECTS: NIL

NUM 1 INSTRUMENT: (#S(INSTRUMENT

TYPE (WS-TRANSPORT-VEHICLE) ID (BOMB)

EFFECTS NIL

TYPE WS-BOMB))

SENTENCE 8))

S9-10: (we omit these sentences from the discussion -  no alterations to memory are made)
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S11: (GUERRILLAS ATTACKED @MERINO@S HOME IN SAN_SALVADOR ON APR_14_89 >CO &&5 DAYS AGO >CO WITH

EXPLOSIVES >PE)

S12: (THERE WERE &&7 CHILDREN >CO INCLUDING &&4 OF THE VICE @PRESIDENT@S CHILDREN >CO IN THE

HOME AT THE TIME >PE)

S13: (A 15-YEAR-OLD NIECE OF @MERINO@S WAS INJURED >PE)

S14-S17: (we omit these sentences from our discussion - no alterations are made to memory.)

S18: (RICARDO VALDIVIESO >CO PRESIDENT OF THE LEGISLATIVE ASSEMBLY AND AN ARENA LEADER >CO

SAID THE FMLN AND ITS FRONT GROUPS ARE RESPONSIBLE FOR THE "IRRATIONAL VIOLENCE THAT KILLED

ATTORNEY GENERAL GARCIA >DQ >PE)
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0. MESSAGE: ID TST2-MUC4-0048

1. MESSAGE: TEMPLATE 1 ;correct

2. INCIDENT: DATE - 19 APR 89 ;correct

3. INCIDENT: LOCATION EL SALVADOR :partial

4. INCIDENT: TYPE BOMBING ;correct

5. INCIDENT: STAGE OF EXEC. ACCOMPLISHED ;correct

6. INCIDENT: INSTRUMENT ID “BOMB” ;correct

7. INCIDENT: INSTRUMENT TYPE BOMB: “BOMB” ;correct

8. PERP: INCIDENT CATEGORY TERRORIST ACT ;correct

9. PERP: INDIVIDUA   “URBAN GUERRILLAS” ;correct

10: PERP: ORGANIZATION ID “FARABUNDO MARTI NATIONAL LIBERATION ;correct

   FRONT”

11: PERP: ORG CONFIDENCE SUSPECTED OR ACCUSED BY AUTHORITIES: ;correct

“FARABUNDO MARTI NATIONAL

LIBERATION FRONT”

12: PHYS TGT: ID “ARMORED VEHICLE” ;correct

13: PHYS TGT: TYPE TRANSPORT VEHICLE: “ARMORED VEHICLE” ;correct

14: PHYS TGT: NUMBER 1: “ARMORED VEHICLE” ;correct

15: PHYS TGT: FOREIGN NATION - ;N/A

16. PHYS TGT: EFFECT DESTROYED: “ARMORED VEHICLE” ;partial

17: PHYS TGT: TOTAL NUMBER - ;N/A

18: HUM TGT: NAME “ROBERTO GARCIA ALVARADO” ;correct

19: HUM TGT: DESCRIPTION “ATTORNEY GENERAL”: “ROBERTO GARCIA ;correct/missing

ALVARADO”

20: HUM TGT: TYPE GOVERNMENT OFFICIAL: “ROBERTO GARCIA ;correct/missing

 ALVARADO”

21: HUM TGT: NUMBER 1: “ROBERTO GARCIA ALVARADO” ;correct/missing

22. HUM TGT: FOREIGN NATION - ;N/A

23: HUM TGT: EFFECT DEATH: “ROBERTO GARCIA ALVARADO” ;correct/missing

24: HUM TGT: TOTAL NUMBER - ;N/A
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Vehicle Bombing Template

POS ACT COR PAR INC ACR IPA SPU MIS NON REC PRE OVG

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

inc-total 6 6 5 1 0 0 0 0 0 0 92 92 0

perp-total 4 4 4 0 0 0 0 0 0 0 100 100 0

phys-tgt-total 4 4 3 1 0 0 0 0 0 2 88 88 0

hum-tgt-total 14 5 5 0 0 0 0 0 9 2 36 100 0

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

TOTAL 28 19 17 2 0 0 0 0 9 4 64 95 0

Home Bombing Template

POS ACT COR PAR INC ACR IPA SPU MIS  NON  REC PRE OVG

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

inc-total 6 6 6 0 0 0 0 0 0 0 100 100 0

perp-total 4 2 2 0 0 0 0 0 2 0 50 100 0

phys-tgt-total 3 3 2 0 1 0 0 0 0 3 67 67 0

hum-tgt-total 11 4 4 0 0 0 0 0 7 2 36 100 0

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

TOTAL 24 15 14 0 1 0 0 0 9 5 58 93 0

Total Scores for TST2-MUC4-0048

POS ACT COR PAR INC ACR IPA SPU MIS NON    REC     PRE OVG

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

inc-total 12 16 11 1 0 0 0 4 0 2 96 72 25

perp-total 8 7 6 0 0 0 0 1 2 3 75 86 14

phys-tgt-total 7 7 5 1 1 0 0 0 0 11 78 78 0

hum-tgt-total 25 12 9 0 0 0 0 3 16 8 36 75 25

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

MATCHED/ 52 34 31 2 1 0 0 0 18 9 62 94 0

  MISSING

MATCHED/ 52 42 31 2 1 0 0 8 18 24 62 76 19

  SPURIOUS

MATCHED ONLY 52 34 31 2 1 0 0 0 18 9 62 94 0

ALL TEMPLATES 52 42 31 2 1 0 0 8 18 24 62 76 19

SET FILLS ONLY 23 16 14 1 1 0 0 0 7 5 63 91 0

STRING FILLS 15 10 10 0 0 0 0 0 5 1 67 100 0

  ONLY

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

P&R       2P&R             P&2R

68.29    72.72 64.37
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10 ARPA-sponsored researchers have been working on the ATIS speech understanding project since

1989. ATIS systems are tested on their ability to interpret speech input directed at an airlines

reservation system. The final test of an ATIS query system is the correctness of the responses

supplied by the underlying database.
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