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ABSTRACT 

Counterplanning can be successfully used 
agains t  mos t  method s o f  resolvin g goa l  conflicts . 
However ,  i f  one' s intention s ar e disguise d b y 
deceptio n the n a n opposin g acto r  wil l  us e incorrec t 
counterplannin g o r  possibl y non e a t  all .  Thi s 
pape r  describe s tw o component s i n th e creatio n o f  a 

•'  "  '' ^  typ e an d th e enablemen t 
possibl e values ,  an d ho w 

can b e use d t o creat e 

pape r  descriDe s tw o compon e 
deception ,  th e deceptio n t j 
type ,  th e rang e o t  thei r 
th e selectio n o f  eac h c 
differen t  deception s fo r  th e sam e situation . 
1.  INTRODUCTION 

Much work has been directed at understanding 
how peopl e interac t  i n a  planne d an d intentiona l 
manner  t o resolv e thei r  goa l  conflict s (Schan k 
[19771 ,  Wilensk y [1978]) .  Conside r  th e followin g 
example , 
[ll John and Mary, brother and sister, 

wante d t o watc h differen t  t v  program s 
at  th e sam e time .  Ther e wa s onl y on e 
t v se t  an d bot h kne w th e othe r  wasn' t 
goin g t o giv e in .  Joh n threatene d t o 
hi t  Mar y i f  sh e di d no t  le t  hi m watc h 
hi s program . 

The possible plans for resolving John's conflict 
can b e ordere d base d o n thei r  likelihoo d o f  succes s 
and thei r  difficult y i n execution .  Mar y wil l 
counterpla n agains t  Joh n base d o n he r  knowledg e o f 
hi s pla n t o resolv e th e conflic t  betwee n the m 

(Carbonel l 
of  ended . 

[1979 ] For  example ,  th e stor y migh t 

[la ]  Mar y tol d thei r  mothe r  tha t  Joh n ha d 
threatene d her .  Th e mothe r  sen t  Joh n t o 
hi s room . 

John' s ignoranc e o f  Mary' s possibl e 
resulte d i n hi s  goa l  failure . 

counterplan s 

Deception s ar e a  clas s o f  plan s wher e th e 
intention s o f  th e deceive r  ar e purposefull y no t 
communicate d thereb y preventin g successfu l 
counterplanning .  Fo r  example ,  Joh n coul d hav e 
deceive d Mar y by , 

[lb] John mentioned to Mary that he had seen 
severa l  girl s  goin g t o th e theatr e t o se e 
Rober t  Redfor d makin g a  publi c appearance . 
Mary immediatel y left ,  leavin g Joh n t o 
watc h hi s  program . 

John led Mary to believe that his intentions were 
t o giv e he r  a  chanc e t o mee t  Rober t  Redford ,  whe n 
i n fac t  h e simpl y wante d he r  ou t  o f  th e house . 

2.  HOW DI D JOHN LIE ? 

Here we briefly raise the question, "HOW DID 
JOHN KNOW T O LIE? "  A s mentione d earlier ,  Joh n s 
selectio n o f  a  pla n t o resolv e th e conflic t  (t o 
lie )  i s  base d o n ho w likel y tha t  pla y i s t o 
succeed .  Deception s ar e mos t  successfu l  wne n th e 
relationshi p Betwee n tw o peopl e i s  see n a s a 
benevolen t  fro m th e perspectiv e o f  th e perso n t o b e 
deceive d (Hary )  an d malic e fro m th e perspectiv e o f 
th e deceive r  (John) .  Fo r  example ,  doe s sh e trus t 
him ,  doe s h e dislik e her ,  etc .  Opportunisti c 
aspect s o f  deception s als o exis t  an d ca n b e 
recognize d b y characters . 
In this section we introduce the main topic of 
thi s pape r  -  th e tw o component s o f  a  deception ,  th e 
deceptio n type.an d th e enablemen t  type ,  an d sho w 
how the y combin e t o creat e a  deceptio n suc h a s th e 
one i n I t 

2. 1 Deceptio n type s 

There are four major classes of deception 
type s o r  d-types .  Eac h clas s o f  d-type s i s  use d t o 

-•----'---' -  goa l  - -  "- -
eithe r  achiev e th e deceiver' s or  caus e th e 
deceived ,  perso n pl^n s ,  t o fail .  Th e deceptio n 
occur ? whe n th ^  deceive d perso n i s no t  awar e o f 
what  I S happening . 
D-types in the first class^ select a 
preconditio n o f  th e deceive d person' s pla n t o b e 
negated .  B y "undoing "  a  preconditio n tha t  i s 
difficul t  t o re-establis h th e deceive d person' s 
pla n wil l  fail .  Th e origina l  deceptio n goa l  i s 
reduce d t o negatin g thi s precondition .  Th e 
negatio n o f  thi s preconditio n become s th e ne w 
deceptio n goal .  I f  th e actua l  goa l  o f  th e 
deceptio n i s t o preven t  som e actio n o n th e par t  o f 
th e deceive d perso n the n thi s d-typ e i s ver y 
useful .  Th e d-type s ar e describe d i n th e firs t 
perso n ( I  deceiv e you) . 
1. Undo preconditions for obiect within a 

plan .  Th e ne w deceptio n goa l  i s t o mak e 
you believ e tha t  th e particula r  desire d 
attribute s fo r  som e require d objec t  i n 
you r  pla n n o longe r  exist .  Fo r  example , 
i f  I  wan t  yo u t o leav e th e appl e pi e s o 
tha t  I  ca n ea t  it ,  I  mieh t  tel l  yo u tha t 
th e pi e i s  rotten ;  i f  Joh n want s Mar y no t 
t o watc h television ,  h e convince s he r  tha t 
th e se t  i s  broken . 

2. Undo delta goal preconditions (Schank 
119//J) .  Th e ne w deceptio n goa l  suggeste d 
her e i s t o und o an y on e o f  th e simpl e 
Srecondition s commonl y foun d withi n th e 

eceive d person' s pla n suc h a s contro l  o f 
an object ,  bein g a t  a  locatio n o r 
knowledg e o f  som e simpl e fact . 

Thi s wor k wa s supporte d i n par t  b y th e Nava l  Ocea n 
System s Cente r  unde r  contrac t  N00123-81-C-1078 . 

Becaus e delt a goal s appea r  i n mos t  plans ,  th e 
conflic t  wit h th e actua l  goa l  i s  difficul t  t o 
notice .  I n lb ,  Joh n use s th e und o delt a goa l 
d-typ e (PRO X i s  selected) .  Th e ne w goa l  t o b e 
achieve d i s t o und o Mar y nea r  th e television , 
i.e .  t o mak e Mar y leav e th e televisio n area . 
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D-type s i n th e secon d clas s o f  th e 
classe s ar e usefu l  whe n th e deceptio n go a 
dimpl e actio n an d incorporat e i t  int o som e 
actio n (backward s fro m th e previou s cl a 
d-tvpes) .  Th e simpl e actio n i s usuall y a 
goal ,  althoug h no t  necessarily .  I t  i s  of t 
resul t  o f  reducin g a n origina l  deceptio n goa l 
a d-typ e fro m th e firs t  clas s o f  d-type s 
d-cype s o f  th e secon d clas s ar e describe d 
(agai n i n th e firs t  person) . 

fou r 
1 i s a 
large r 
88 o f 

delt a 
en th e 

usi.ij } 
The 

belo w 3. 

4. 

5. 

Challenge .  I  identif y a  pla n tha t 
contain s yo u actin g ou t  th e presen t 
deceptio n goa l  a s a  smal l  par t  o r 
precondition .  Th e pla n shoul d contai n us e 
of  som e boastfu l  attribute ,  e.g .  strength . 
quickness ,  singing ,  etc .  I  us e revers e 
psycholog y i n communicatin g th e plan .  Fo r 
exampl e i t  a  mothe r  want s he r  so n t o empt y 
th e trash ,  sh e says ,  " I  be t  you'r e no t 
stron g enoug h t o empt y th e tras h wit h on e 
arm. " 
Demonstration. Similar to challenge but I 
communicat e th e pla n i n a  straigh t  forwar d 
manner  -  n o revers e psychology . 

Instantiat e common context .  We cal l  a 
commonly don e activit y a  context .  I 
locat e on e o f  you r  context s tha t  ha s th e 
presen t  deceptio n goa l  a s on e o f  it s 
precondition s o r  step s i n execution .  I 
communicat e o r  instantiat e th e goa l  o r 
intentio n o f  th e contex t  t o yo u an d pla y 
out  th e contex t  UNTI L th e deceptio n goa l 
i s  reached . 

6. Fob it better goal. Very similar to 
instantiat e common context ,  excep t  tha t 
th e activit y i s no t  commonl y done .  Here , 
I  mus t  propos e a n explici t  goa l  fo r  yo u t o 
pursue .  I t  mus t  b e o f  highe r  importanc e 
t o yo u tha n you r  presen t  goal .  Ofte n th e 
new goa l  i s  jus t  a n instantiatio n o f  th e 
presen t  goa l  wit h som e paramete r  change d 
t o effec t  th e greate r  value . 

The common feature of these d-types is that the 
pla n selecte d shoul d contai n som e boastfu l 
attribut e tha t  ca n b e use d t o "emotionall y push " 
th e deceive d perso n int o enactin g th e plan . 
Recall in lb, John's new deception goal is to 
make Mar y leav e th e televisio n area .  Her e Joh n 
use s th e posi t  bette r  goa l  d-type .  Th e goa l 
selecte d i s th e sam e a s Mary' s presen t  goa l  -  tha t 
of  entertainment .  Howeve r  tn e restriction s o n th e 
exac t  constructio n o f  th e goa l  ar e tha t  th e 
locatio n o f  th e entertainmen t  b e awa y fro m th e 
televisio n an d tha t  i t  b e mor e "interesting "  tha n 
th e progra m tha t  Mar y wa s goin g t o watch .  Fro m 
thes e descriptions .  Joh n create s th e goa l  tha t  Mar y 
shoul d g o t o th e tneatr e t o se e Rober t  Redford . 
The deceptio n i s fa r  fro m complete ,  h e stil l  h e 
stil l  mus t  mak e he r  believ e tha t  Rober t  Redfor d i s 
at  th e theatre .  However ,  i t  i s  unlikel y tha t  sh e 
wil l  se e th e connectio n betwee n Rober t  Redfor d a t 
th e theatr e an d watchin g TV . 

The numbe r  o f  d-type s use d i n a  deceptio n depend s 
on ho w man y ar e necessar y befor e a  "believable " 
deceptio n i s reached .  Tha t  it ,  afte r  Joh n s  firs t 
d-type ,  i t  i s  unlikel y tha t  Mar y wil l  leav e th e 
television .  Makin g a  "believabl e reason "  fo r  he r 
t o leav e i s accomplishe d b y "stretching "  th e 
distanc e fro m th e origina l  deceptio n goa l  t o th e 
fina l  deceptio n goal . 
The length of the deception (number of d-types 
used )  obscure s John' s origina l  intentions/goals . 
Also ,  a s Mar y view s hi s goal s a s "les s conflicting " 
t o hers ,  hi s d-type s becom e mor e believabl e t o her . 
She believe s tha t  Joh n i s n o longe r  ou t  t o compet e 
wit h he r  fo r  th e television ,  bu t  instea d h e i s he r 
benefactor . 
2.1. 2 Othe r  d-type s 

D-types in the third class of d-types distract 
th e deceive d perso n by.communicatin g tn e existenc e 
of  som e ver y hig h priorit y  goal .  Thes e d-type s ar e 
simila r  t o th e posi t  bette r  goa l  d-tvp e excep t  tha t 
th e ne w goa l  presente d i s on e o f  suc h hig h priorit y 
tha t  th e decisio n o f  whic h goa l  t o pursu e t o no t 
made,  rathe r  achievin g th e previou s goa l  i s 
postponed .  Thes e d-type s ar e liste d below ,  agai n 
i n th e firs t  person . 
7. Attract attention. I.communicate th^ 

existenc e o i  a  ver y hig h opportunisti c 
goa l  tha t  yo u ca n easil y achiev e suc h a t 
money o n th e groun d o r  seein g a  beautifu l 
gir l  walkin g dow n th e street . 

8. Crisis goal violation. I communicate the 
possibl e violatio n o f  on e o f  you r  crisi s 
goal s suc h a s maintain-health . 

D-types in the final class deal with more 
complicate d goa l  modificatio n an d interaction . 
Deception s ar e introduce d b y convincin g th e 
deceive d perso n o f  fals e goa l  relationships .  Fo r 
example , 

[2 ] Joh n wa s sprayin g th e garde n wit h 
pesticides .  Hi s wif e wh o didn' t  lik e 
chemical s tol d hi m tha t  sh e kne w fro m 
biolog y tha t  pesticide s kil l  cat s an d 
tha t  sh e wa s thinkin g abou t  gettin g a 
cat .  H e stoppe d spraying . 

Mary made John believe that spraying prevented a 
higne r  goa l  o f  he r  happines s (havin g a  cat )  fro m 
bein g achieved .  Becaus e o f  lengt h limitation s w e 
ar e unabl e t o individuall y describ e thes e las t 
d-types . 
Another example of a deception in this class 
migh t  b e i f  w e wan t  t o convinc e someon e tha t  a  goa l 
i s  undesirabl e o r  can' t  b e achieve d w e migh t  firs t 
sho w the m "th e entire "  se t  o f  plan s tha t  ca n 
achiev e thei r  goa l  an d the n sho w ho w eac h pla n i s 
undesirabl e o r  can' t  b e achieved .  Th e deceptio n i n 
suc h a  strateg y coul d b e i n a n incomplet e breakdow n 
of  th e possibl e plans ,  showin g a  goo d pla n t o b e 
bad ,  o r  showin g ho w a n achievabl e pla n wil l  fail . 

2.1. 1 Structur e o f  a  deceptio n 

John's deception has used two d-types. We can 
represen t  th e presen t  structur e o f  wha t  w e hav e 
analyzed . 

What  Joh n want s 
Mary t o believ e 

Mary se e 
Rober t  Redfor d 
at  theatr e 
(fro m d-typ e #6 ) \ 

\ 

John' s origina l 
goa l 

Joh n t o 
watc h t v 

/ 
sto p Mar y fro m 
watchin g t v make Mar y leav e 

th e t v are a 
(fro m d-typ e v2 ) 

Figure 2-1: Structure of John's deception 

2. 2 Enablemen t  type s 

In example lb. John's second d-type still 
leave s hi m wit h th e deceptio n goa l  o f  ho w t o mak e 
Mary believ e tha t  Rober t  Redfor d i s a t  th e theatre . 
The d-type s hav e bee n method s o f  .alterin g th e 
deceptio n goal .  Introducin g th e fals e fac t  occur s 
i n tn e enablemen t  typ e o r  e-type . 
In general, e-types appeal to the emotions. 
Enablemen t  type s o r  e-type s hav e tw o functions . 
First ,  appealin g t o th e emotion s o f  pee r  pressur e 
or  th e Reelin g o f  "no t  wantin g t o mis t  anything"  a s 
i n Joh n s  deception .  Secondly ,  e-type s caus e th e 
deceive r  t o believ e differen t  attriDute s abou t  th e 
deceiver .  Eithe r  genera l  attribute s lik e feeling s 
of  trus t  an d friendshi p whic h resul t  i n a  decrease d 
leve l  o f  suspicion .  o r  specifi c  attribute s 
regardin g a  particula r  piec e o f  information .  Th e 
e-type s ar e liste d below ,  agai n i n th e firs t 
person . 
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1. 

2. 

Other s sa y o r  do .  I  mak e yo u believ e •om e 
tac t  becaus e I  tel l  yo u tha t  other s 
believ e it .  Fo r  example ,  Joh n sai d t o 
Mar^  tha t  "h e ha d see n severa l  othe r  girl s 

Complement  vou . 
ar e s o nic e 

I  ca n sa y t o you ,  "Yo u 
or  complemen t  yo u b y 

tha t  I  hav e som e specifi c  knowledge . 
example ,  " I  kno w ho w a  t v work s 'caus e 

comparin g yo u favorabl y t o you r  enemy . 
Als o include d ar e attributin g you r  resen t 
goa l  failure s t o you r  enemies . 

3. Djj. favor. I can help you achieve a goal. 
I  chos e a  goa l  wher e my assistanc e i s 
necessar y t o achiev e a  goa l  tha t  yo u ar e 
currentl y pursuin g o r  hav e abandone d 
becaus e o f  a  pla n failure .  Fo r  example , 
"Woul d yo u lik e som e hel p o n you r  calculu s 
problems? " 

4. Knowledge and experience. I can convince 
you tha t  I  ha i 
For  .  , 
I  too k a  clas s .. .  an d thi s on e i s 
busted. "  When i n fac t  i t  i s  simpl y 
unplugged . 

5. Experience yielding specific attributes. 
I  ca n "prove "  t o yo u tha t  som e pas t 
experienc e ha s happene d t o me b y relatin g 
specifi c  detail s o f  th e experience .  Th e 
inferenc e tha t  relate s th e desire d 
attribute s t o th e experienc e mus t  b e know n 
t o th e perso n bein g deceived .  Fo r 
exaipple ,  i f  I  a m a  woman an d kno w men onl y 
seriousl y d^t e women wh o hav e dated . 
before ,  1  migh t  carr y a  locke t  showin g a 
pictur e o f  a  man t o who m I  "woul d claim "  I 
was engaged . 

I n John' s deceptio n o f  Mary ,  h e ha s selecte d 
e-typ e #1 .  Joh n tell s Mar y tha t  "other s ar e doing " 
th e sam e goa l  (constructe d usin g th e previou s 
d-types )  h e suggest s fo r  her .  Th e selectio n o f 
e-type s an d thei r  "execution "  i s als o aide d b y th e 
Previousl y use d d-types .  Fo r  example ,  th e 

th e demonstrat e 
rirma n an d Maltby 

previousl y use a a-cypes .  to r 
complemen t  e-typ e i s suggeste d b y t l 
d-typ e a s i n th e stor y belo w fro m Fi ) 
[3] A sparrow sitting on a log noticed a 

robi n o n a  branc h directl y abov e hi m 
holdin g a  wor m i n hi s mouth .  Th e 
sparro w sai d t o th e robin ,  "Robin , 
you sin g th e mos t  beautifu l  song s i n 
al l  th e fores t  -  won' t  yo u sin g fo r 
me now?" .  Th e robi n alway s willin g 
t o sho w of f  opene d hi s mout h t o begi n 
singing .  Th e wor m immediatel y fel l 
out  o f  th e robin' s mout h an d droppe d 
t o th e groun d nex t  t o th e sparrow . 
The sparro w quickl y at e th e wor m an d 
left . 

The d-type demo of singing suggested the complement 
e-typ e alon g wit h wha t  specificall y t o complement . 
3. FUTURE WORK 
A program is being written to use the first 
thre e classe s o f  d-type s wit h al l  th e e-type a t o 
construc t  differen t  deceptions .  Eac h d-typ e an d 
e-typ e wil l  b e a  procedur e tha t  build s u p th e 
representatio n fo r  th e deception .  Th e progra m wil l 
eventuall y b e integrate d int o a  simulatio n 
environmen t  suc h a s Tale-spi n (Meeha n [1976]) . 
3.1 A Deception Matrix 
The current set of d-types and e-types can be 
use d t o creat e a  deceptio n matri x tha t  result s i n 
ever y possibl e deceptio n fo r  a  give n situation . 
The informatio n w e hop e t o obtai n fro m suc h a n 
analysi s include s ho w complet e th e d-type s an d 
e-type s ar e i n creatin g believabl e deception s an d 
whic h combination s ten d t o produc e deception s mos t 
nearl y t o thos e tha t  human s produce . 

3. 2 Bette r  d-tvpe s 

Examples of deceptions that need to be 
understoo d i n greate r  detai l  includ e thir d part y 
deceptions .  Fo r  example , 
[4] John's love was not returned, she 

love d Bil l  instead .  Joh n wrot e he r  a 
lette r  sayin g i t  wa s al l  ove r  an d 
signe d i t  Bill . 

Complex deceptions not using the d-types 
discusse d exis t  an d mus t  b e studied .  Fo r  example , 
fro m ou r  origina l  televisio n example ,  John' s 
deceptio n migh t  hav e been , 
[Ic] John hid the tv guide from Mary and told 

her  tha t  he r  progra m ha d bee n cancelled . 
She lef t  t o g o play . How di 4 h e kno w t o hid e th e 

make hi s deceptio n work ? 
televisio n guid e t o 

The fort h clas s o f  d-type s tha t  w e mentione d 
wil l  probabl y alway s nee d mor e work .  We hav e trie d 
t o categoriz e thi s class ,  howeve r  i t  stil l  remain s 
ful l  o f  th e mos t  comple x deception s involvin g goa l 
relationships . 
3.3 Better e-types 

Carbonell [1979] has used some basic 
personalit y trait s t o describ e a n individual s 
metho d o f  goa l  pursuit .  Bu t  ho w d o thes e sam e 
trait s influenc e othe r  goa l  interaction s an d 
believability ? Als o o f  interes t  ar e psychologica l 
theorie s o f  ho w peopl e ca n b e mad e t o fee l  friendl y 
toward s other s base d onl y o n common experience s 
and/o r  friends . 
4. CONCLUSIONS 
The role of identifying a set of d-types and 
e-type s i s no t  t o necessaril y  produc e ever y 
possibl e deception ,  onl y a  larg e se t  o f  varyin g 
type s o f  deceptions .  T o thi s en d w e hav e alread y 
succeeded ;  wit h 8  d-type s an d 5  e-type s th e numbe r 
of  possibl e deception s fo r  an y situatio n i s forty . 
However ,  i n mos t  case s onl y a  fe w o f  thes e ar e 
"acceptable" .  Ou r  futur e wor k wil l  focu s o n 
increasin g th e possibl e deceptio n plan s i n orde r  t o 
selec t  th e bes t  deceptio n plan . 
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