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Abstrac t 

A probabilistic model of text recaU is proposed which 
assign s a  probabilit y  mas s t o a  give n recal l  protocol . 
Knowledg e analyse s o f  semanti c relationship s amon g 
event s identifie d i n th e tex t  ar e use d t o specif y th e ar -
chitectur e o f  th e probabilit y  model .  Twelv e subject s 
(th e trainin g dat a group )  wer e the n aske d t o recal l 
twelv e text s fro m memory .  Th e recal l  protocol s gen -
erate d b y th e twelv e subject s wer e the n use d t o esti -
mate th e strength s o f  th e semanti c relationship s i n th e 
probabilisti c  model .  Th e Gibb s Sample r  algorith m ( a 
connectionist-lik e algorithm )  wa s the n use d t o sampl e 
fro m th e probabilisti c  mode l  i n orde r  t o generat e syn -
thesize d recal l  protocols .  Thes e synthesize d recal l  pro -
tocol s wer e the n compare d wit h th e origina l  se t  o f  recal l 
dat a an d recal l  dat a collecte d fro m a n additiona l  grou p 
of  twelv e huma n subject s (th e tes t  dat a group) . 

Markov Field Probability Model 

I n thi s section ,  a  Marko v field  probabilit y  mode l  whic h 
assign s a  probabilit y  mas s t o a  give n recal l  protoco l 
(i.e. ,  a n ordere d sequenc e o f  comple x tex t  proposition s o r 
equivalentl y tex t  features )  i s no w explicitl y  defined .  Th e 
specifi c  formula s describe d i n thi s sectio n ar e discusse d 
i n detai l  an d derive d elsewhere .  Th e semanti c associativ e 
link s (e.g. ,  causa l  links )  identifie d b y a  tex t  knowledg e 
analysi s ar e first  use d t o specif y th e fre e parameter s o f 
a specia l  d-dimensiona l  matri x whic h i s  calle d th e W 
matrix .  Th e iji h elemen t  o f  W indicate s th e degre e 
t o whic h th e activatio n o f  th e jt h tex t  feature ,  yj ,  i n 
th e workin g memor y buffer ,  y  =  [yi ,  • •  •  ,yd] ,  influence s 
th e probabilit y  tha t  th e it h tex t  featur e wil l  b e recalled . 
Not e tha t  onl y a  subse t  o f  element s o f  W ar e estimate d 
usin g quasi-maximu m likelihoo d estimatio n (i.e. ,  th e a 
prior i  designate d semanti c an d episodi c knowledg e links ) 
whil e th e remainin g element s o f  W ar e constraine d t o b e 
equa l  t o zero . 

Let  f ,  b e a  d-dimensiona l  vecto r  wit h a  on e i n positio n 
i  an d zero s i n al l  remainin g d -  1  positions .  Th e vecto r 
f ,  identifie s th e it h tex t  featur e i n th e text .  Le t  th e 
notatio n x(t )  =  f ,  indicat e tha t  th e <t h ite m i n a  huma n 
subject' s recal l  protoco l  wa s tex t  featur e fj .  Th e workin g 
memory buffe r  o f  th e huma n subjec t  i s  assume d t o b e 
update d accordin g t o th e formul a y(t-l-1 )  =  x(t )  +  ny{t ) 
wher e th e empiricall y determine d ̂ i  €  [0,1 )  specifie s th e 
workin g memor y nod e activatio n deca y rate . 

Let  y{t )  =  [j/i(<) ,  •  •  • ,  yd(0 ]  mode l  th e workin g m e m-
or y buffe r  o f  th e huma n subjec t  afte r  t  item s hav e bee n 

recalled .  Defin e th e loca l  potentia l  functio n Vf i  suc h 
that : 

V.,i = f[Wy{s) + f; [Wp'-i-'fx(0]- (1) 

Then the conditional probability that the sth item in 
a recal l  protoco l  i s  th e tt h tex t  featur e recalle d give n 
knowledg e o f  al l  othe r  item s i n th e recal l  protoco l  i s  give n 
by th e formula : 

_ exp[V,,i ] 
P'. i  =  : ^  7T7-; -  (2 ) 

Efc= i  exp[V,,k ] 
P r o b a b i l i t y  M o d e l  E v a l u a t i o n 

Quasi-maximu m likelihoo d estimate s o f  th e strength s o f 
semanti c an d episodi c knowledg e link s i n th e W matri x 
wer e compute d fro m recal l  protoco l  dat a collecte d fro m 
twelv e huma n subject s (trainin g group )  fo r  twelv e shor t 
12-1 5 sentenc e texts .  Th e G e m a n an d G e m a n Gibb s 
Sample r  algorith m wa s the n use d t o sampl e fro m th e 
join t  probabilit y  distributio n o f  recal l  protocols .  A n ad -
ditiona l  {tes t  group )  o f  twelv e huma n subject s als o re -
calle d th e twelv e text s fro m memory .  Th e recal l  proto -
col s generate d fro m th e tw o group s o f  huma n subject s 
and th e recal l  protocol s generate d fro m th e Gibb s Sam -
ple r  algorith m wer e the n compared . 

Statemen t  recal l  probabilitie s compute d fro m Gibb s 
Sample r  generate d recal l  protocol s wer e quantitativel y 
ver y simila r  t o statemen t  recal l  probabilitie s compute d 
fro m actua l  huma n recal l  protocols .  Bot h huma n subjec t 
recal l  protocol s an d Gibb s Sample r  generate d reced l  pro -
tocol s exhibite d th e well-know n finding  tha t  statement s 
wit h mor e causa l  connection s t o othe r  statement s i n a 
tex t  ar e mor e likel y t o b e include d i n a  recal l  protocol . 

Th e synthesize d recal l  protoco l  dat a ma y als o b e di -
rectl y compare d wit h th e huma n recal l  protoco l  dat a i n 
orde r  t o mak e prediction s abou t  th e explici t  orde r  i n 
whic h item s ar e recalle d fro m memory .  Fo r  example , 
th e sixt h synthesize d recal l  protoco l  fo r  th e mise r  tex t 
i s th e tex t  featur e sequenc e f3,f7,fi4,fi6,fi 7 whic h cor -
respond s t o th e sequenc e o f  Englis h statements : 

Th e mise r  burie d th e gol d i n th e groun d (£3) .  Th e 
servan t  stol e th e gol d (f?) .  Th e neighbo r  said ,  " G o 
and tak e a  stone ,  an d bur y i t  i n th e hole "  (fn) .  Th e 
neighbo r  said ,  "Th e ston e wil l  b e a s usefu l  t o yo u a s 
th e gold"(fi6) .  Th e neighbo r  said ,  " W h e n yo u ha d 
th e gold ,  yo u neve r  use d it"(fi7) . 
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