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THE LOGI C OF EVENTS 

John M. Morris 
Measuremen t  Conoep t  Corporatio n 

Rone N Y 1314 0 

Some o f  th e earlies t  wor k I n th e logi c o f 
event s appear s I n Heape l  [2] .  Her e ar e som e 
example s o f  wha t  h e mean t  b y "event" :  "th e 
firs t  sola r  eclips e o f  th e twentiet h century, " 
"th e eruptio n o f  Mt .  Vesuviu s I n A.D .  79. " 
"th e assassinatio n o f  Leo n Trotslcy, "  "th e 
stoc k marke t  cras h o f  1929. "  Th e event s ar e 
whateve r  thes e phrase s refe r  to . 
Events occur in both time and space, but the 
edge s o f  th e even t  may b e fuzzy .  A n even t  lllc e 
th e collaps e o f  th e Germa n econom y durin g th e 
1920 s o r  a n Increas e I n tensio n betwee n Russi a 
and Chin a i s no t  th e sor t  o f  thin g tha t  ca n b e 
confine d t o a  definit e regio n o f  space-time . 
Still ,  eve n thoug h th e locatio n i s vagu e o r 
fuzzy ,  i t  alway s make s sens e t o as k uliscf i  an i 
when a n even t  I s located .  Th e Germa n banks , 
bankers ,  an d householder s tha t  fel l  victi m t o 
th e economi c collaps e wer e locate d i n Germany ; 
and th e Increas e i n tensio n betwee n Russi a an d 
Chin a Include s editorials ,  posters ,  speeches , 
militar y movements,  an d th e heart s an d mind s 
of  peopl e a t  definit e point s withi n th e tw o 
countries .  Similarly ,  i t  make s sens e t o 
inquir e whe n a n even t  occurs ,  eve n whe n th e 
tim e boundarie s ar e fuzzy .  S o w e ca n alway s 
Includ e a  plac e an d tim e referenc e i n ou r 
descrlptioo s o f  events ,  eve n thoug h th e edge s 
of  th e event s may b e blurred . 
A major problem in the development of a logic 
of  event s ha s bee n a  criterio n o f  identit y fo r 
events ,  tha t  I s a  wa y o f  tellin g whe n tw o 
description s refe r  t o th e sam e event .  A  singl e 
se t  o f  object s i n a  singl e space-tim e segmen t 
may b e Involve d i n a n Indefinitel y larg e 
number  o f  events .  A  Russia n soldie r  nea r  th e 
Chines e borde r  squeeze s th e trigge r  o f  hl a 
rifle .  Among th e man y event s whic h occu r  ar e 
these :  (1 )  variou s neurologica l  an d 
physiologica l  event s i n th e Russian' s body , 
togethe r  wit h physica l  processe s associate d 
wit h th e firin g o f  th e rifle ,  an d th e 
resultin g physiologica l  processe s i n th e bod y 
of  th e Chines e soldie r  wh o i s kille d b y th e 
bullet ;  (2 )  a n attac k o n a  Chines e outpost ; 
(3 )  fro m a  psychologica l  poin t  o f  view ,  a 
Russia n soldier' s expressio n o f  hi s boredom , 
frustration ,  an d contemp t  fo r  th e Chinese ;  (4 ) 
th e firs t  inciden t  i n a  majo r  Russian-Chines e 
war . 
Some people, like Anscombe, would prefer to 
say tha t  onl y on e even t  ha s occurre d an d tha t 
we hav e give n fou r  differen t  description s o f 
it .  Goldma n an d other s hav e show n tha t  thes e 
canno t  b e regarde d a s a  singl e even t  [1] .  Hi s 
proof ,  whic h i s ver y simple ,  i s  this :  We may 
say tha t  th e Russian ,  i n thi s example , 
expreaae d hi s boredo m b y firin g hi s rifle ;  w e 
say tha t  th e shootin g nonatituta d a n attac k o n 
th e Chines e outpost ;  an d w e sa y tha t  th e 
killin g henam e a n internationa l  inciden t 
becaus e o f  late r  reaction s t o it .  We woul d no t 
spea k i n thi s wa y i f  al l  o f  thes e wer e 
description s o f  th e sam e event ,  becaus e th e 
convers e o f  thes e statement s woul d no t  b e 
true .  We woul d no t  sa y tha t  th e soldie r  fire d 
hi s rifl e b y expressin g hi s boredom ,  o r  tha t 
an attac k o n th e outpos t  constitute d th e 

shooting ,  o r  tha t  a n Internationa l  inciden t 
became a  killing .  I f  (1) ,  (2) ,  (3) > an d (4 ) 
abov e wer e identical ,  the n relationship s amon g 
the m shoul d b e symmetrical ;  bu t  the y ar e not . 
For  thi s reaso n the y ar e no t  description s o f 
th e sam e event . 
The important thing is that it will be 
impossibl e t o specif y a n even t  unambiguoual y 
simpl y b y specifyin g th e object s an d th e 
portion s o f  spac e an d tim e i n an d t o whic h i t 
occurred .  Sinc e a n indefinitel y larg e numbe r 
of  event s may occu r  a t  th e sam e poin t  i n spac e 
and time ,  w e nee d additiona l  specification s i n 
orde r  t o describ e a n even t  uniquely . 
Distinguishing among events is Important for 
curren t  event s analysis ,  becaus e differen t 
event s wil l  hav e differen t  consequences .  Th e 
psychologica l  stat e o f  a n isolate d Russia n 
soldie r  i s likel y t o b e unimportan t  t o th e 
curren t  affair s historian ;  bu t  th e outbrea k o f 
a wa r  alon g th e Russian-Chines e borde r  i s o f 
majo r  importance .  A n effectiv e syste n fo r 
curren t  event s analysi s wil l  identif y th e 
even t  i n tern s o f  it s  relevanc e t o th e 
histM-lan' s goals . 
Suppose that, following the incident, a 
Chines e radi o broadcas t  I s hear d t o 
characteriz e th e shootin g a s "inhuma n 
butchery "  an d t o describ e th e Inciden t  i n 
othe r  emotionall y loade d terms .  We ca n sa y (1 ) 
tha t  th e Chines e reporte d o n th e shooting ,  an d 
(2 )  tha t  th e Chines e attacke d th e Russian s a s 
"butchers. "  Precisel y th e san e broadcast ,  a t 
precisel y th e sam e tlm* ,  use d th e san e se t  o f 
word s t o perfor m bot h o f  thes e actions .  Bu t 
th e even t  reporte d a s (2 )  i s mor e significan t 
fo r  th e historia n tha n th e even t  reporte d a s 
(1) .  Fro m th e historian' s poin t  o f  vie w (1 ) 
and (2 )  ar e differen t  events . 
I n th e symbolis m develope d b y Jaegwo n Ki m 
[3,1 ]  a n even t  i s represente d b y a n expressio n 
of  th e form : 

C(*1 xn,t), P«] 

where (x^^ ^^.^ x^) is an ordered n-tuple of 
concret e objects ,  F' '  i s  a n n-adi c empirica l 
attribute ,  an d t  i s  th e tim e a t  whic h (x. , 
••• > *„ )  i s  sai d t o exemplif y th e attribut e 
P" .  Th e n-tupl e o f  object s may b e writte n i n 
vecto r  notatio n a s X  Th e even t  i s sai d t o 
"exist "  i f  an d onl y i f  X  doe s exemplif y P "  a t 
tim e t .  (Th e plac e ca n o e Include d amon g th e 
«i. ) 
Thus [(x.,x2,t),P^] might signify the event of 
an Israel i  F- l  Phantom-I I  aircraf t  flyin g ove r 
th e Sue z Cana l  a t  1:0 6 a.m .  o n Augus t  4 ,  1982 . 
Here ,  x ^  represent s th e aircraft ,  x ,  th e Sue z 
Canal ,  t  th e time ,  an d p 2 th e attribut e o f 
overflying .  (Th e superscrip t  "2 "  indicate s 
tha t  i t  i s  a  two-plac e predicate. )  I t  may see m 
somewhat  strang e t o spea k o f  a n even t  lik e 
"overflying "  a s a n attribute ,  bu t  thi s 
generalizatio n make s th e symbolis m applicabl e 
t o states ,  conditions ,  an d othe r  qualities ,  a s 
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uaXl  a s t o events . 

A problem of particular Importance for the 
designe r  o f  a n even t  logi c wil l  b e tha t  o f 
deterolnln g whe n tw o description s refe r  t o th e 
san e event .  I n th e exampl e Jus t  given ,  whe n w e 
receiv e a  doze n report s o f  a n F- ^  fligh t  ove r 
th e Sue z Canal ,  u e wil l  wan t  t o kno w whethe r 
ther e wa s Jus t  on e fligh t  o r  a  doze n flights . 
Goldman an d Ki m propos e a  rathe r  stron g 
criterio n o f  Identit y fo r  tw o events: 
[(x,t),P ]  =  [(y,t'),Q ]  i f  an d onl y i f  x=y , 
t=t' ,  an d P=Q.  Thi s make s "flie s ove r  th e Sue z 
Canal "  a  differen t  even t  fro m "threaten s 
Egyptia n frontiers. "  Fro m a  pragnati o poin t  o f 
view ,  th e rol e o f  thes e tw o desoription a I n a n 
informatio n syste m wil l  b e different ,  an d w e 
wil l  tak e the m a s representin g differen t 
events ,  eve n thoug h th e physica l  object s an d 
thei r  raw ,  physica l  motion s ar e th e same . 
The description of the flight as a "threat" 
depend s o n th e contex t  o f  worl d event s i n 
whic h i t  take s place .  Althoug h th e fligh t  i s 
locate d i n th e are a o f  th e canal ,  it s 
Hignifioano e i s Do t  locate d ther e a t  all .  Th e 
significanc e o f  th e fligh t  i s I n th e variou s 
governmen t  official s whos e attitude s mak e i t  a 
threat .  I t  woul d no t  b e a  threa t  i f  i t  wer e 
not  fo r  thes e attitudes .  Th e clai m tha t  th e 
threa t  i s locate d onl y alon g th e fligh t  pat h 
i s wha t  Whitehea d calle d th e "falUc y o f 
simpl e location* . 

A complete analysis of the logic of events 
wil l  provid e u s wit h rule s fo r  goin g fro n on e 
even t  descriptio n t o another .  We wil l  wan t  t o 
know,  fo r  exaaple ,  bo w t o g o fro m "Israel i 
plan e flie s ove r  Sue z Canal "  t o "Israe l 
threaten s Egyptia n frontier. "  Borde r 
violation s ar e event s tha t  can ,  i n th e 
aggregate ,  provid e evidenc e fo r  a  curren t 
historia n tha t  tensio n i s risin g betue a tw o 
countries . 

determine ,  fro m a  genera l  descriptio n o f  a n 
event ,  whic h propertie s ar e goin g t o b e 
significan t  ~  whic h propertie s ar e 
"constitutive "  o f  th e particula r  event ,  an d 
whic h ar e merel y "exemplified "  b y th e event . 
I t  i s  Jus t  conceivable ,  fo r  Instance ,  tha t  th e 
historia n i s collectin g th e name s o f  Sovie t 
officer s tha t  begi n wit h th e lette r  "A "  - -  fo r 
some obscur e reaso n w e ca n onl y gues s a t  — 
and th e Importan t  informatio n i s th e firs t 
lette r  o f  th e nam e o f  th e ne w Fiel d Marshall . 
(Thi s woul d b e par t  o f  th e historian' s "use r 
view, "  th e viewpoin t  fro m whic h h a o r  sh e 
woul d wan t  t o loo k a t  th e data. )  Th e firs t 
lette r  o f  th e nam e woul d b e constitutiv e o f 
th e significan t  even t  (i n th e sens e tha t  i t 
woul d b e tha t  whic h maka a i t  signfleant) ,  an d 
th e politica l  attitude s o f  th e Marshal l  woul d 
the n b e nothin g mor e tha n irrelevan t  noise . 
The problea Is in distinguishing the 
significan t  o r  constitutiv e feature s o f  a n 
event .  Fo r  huma n observer s ther e i s littl e 
difficult y i n locatin g Jus t  thos e feature s o f 
an even t  whic h ar e relevan t  t o thei r 
interests .  On e fascinatin g characteristi c o f 
human perceptio n i s th e wa y i n whic h human s 
fai l  t o notic e element s I n a  situatio n whic h 
hav e n o Interes t  fo r  them .  Fo r  a n automate d 
informatio n system ,  however ,  th e proble m o f 
relevanc e become s acute ,  becaus e th e machin e 
has n o Interest s o f  it s  own .  We mus t  b e abl e 
t o tel l  th e machin e ho w t o locat e thos e 
feature s i n th e informatio n whic h wil l  b e 
usefu l  i n discriminatin g amon g relevan t 
pattern s o f  event s [5] . 
In summary, the problea for anaiva^a is 
determinin g thos e features ,  amon g th e infinit e 
number  o f  feature s whic h ca n b e extracte d fro m 
th e worl d aroun d us ,  whic h wil l  b e significan t 
fo r  th e goal s o f  th e ourr«i t  historia n — suc h 
as th e detectio n o f  a  potentia l  worl d 
conflict . 

To sho w ho w th e logi c works ,  conside r  th e 
followin g hypotheti c event .  Le t  u s suppos e 
tha t  a  Sovie t  office r  a t  th e Chines e border , 
one Genera l  Saye v Andronovich ,  i s  promote d t o 
Fiel d Marshall .  I n itself ,  thi s even t  doe s no t 
hav e an y clea r  significanc e fo r  th e historian . 
However ,  i f  w e ad d th e Informatio n tha t 
Andronovic h i s note d fo r  hi s outspoke n 
anti-Chinea e attitudes ,  the n hi s promotio n 
becomes a  significan t  predicto r  fo r  futur e 
Soviet-Chines e relations .  A t  leas t  tw o event s 
hav e take n place :  (1 )  a  Sovie t  office r  name d 
Andronovic h ha s bee n promoted ;  an d (2 ) 
anti-Chines e attitude s hav e bee n encourage d i n 
th e USSR. 
Now, if we know that Andronovich is 
anti-Chines e i n attitude ,  the n w e kno w tha t  h e 
belong s t o th e clas s o f  anti-Chines e Sovie t 
officials .  Ou r  even t  logi c shoul d permi t  u s t o 
say tha t  anythin g whic h happen s t o Andronovic h 
i s als o a n even t  whic h happen s t o a n 
anti-Chines e officia l  o f  th e USSR.  Fro m this , 
i t  shoul d b e possibl e t o deriv e th e mor e 
genera l  event ,  i n whic h anti-Chines e attitude s 
hav e bee n encouraged .  Finally ,  fro m thi s 
event ,  i t  shoul d b e possibl e t o predic t 
deterioratio n o f  Soviet-Chines e relations .  Th e 
rol e o f  th e logica l  apparatu s i s t o provid e 
th e hypothese s upo n whic h th e historia n ca n 
predic t  th e deterioratio n o f  relations . 
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