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Universit y  o f  Pittsburg h 

Intelligen t  System s Progra m 
Pittsburgh ,  Pennsylvani a 1526 0 
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Abstract 

Case-base d comparativ e evaluatio n appear s t o b e a n importan t  strat -
egy fo r  addressin g problem s i n wea k analyti c domains ,  suc h a s th e la w 
and practica l  ethics .  Comparison s t o paradigm ,  hypothetical ,  o r  pas t 
case s ma y hel p a  reasone r  mak e decision s abou t  a  curren t  dilemma .  W e 
ar e investigatin g th e use s o f  comparativ e evaluatio n i n practica l  ethica l 
reasoning ,  an d whethe r  recen t  philosophica l  model s o f  casuisti c rea -
somng i n medica l  ethic s ma y contribut e t o developin g model s o f  com -
parativ e evaluation .  A  goo d comparativ e reasoner ,  w e believe ,  shoul d 
be abl e t o integrat e abstrac t  knowledg e o f  reason s an d principle s int o 
it s analysi s an d stil l  tak e a  problem' s contex t  an d detail s adequatel y 
int o account .  T R U T H - T E L L E R i s a  progra m w e hav e develope d tha t 
compare s pair s o f  case s presentm g ethica l  dilemma s abou t  whethe r  t o 
tel l  th e trut h b y marshalin g relevan t  similaritie s an d difference s i n a 
contex t  sensitiv e manner .  Th e progra m ha s a  variet y o f  method s fo r 
reasonin g abou t  reasons .  Thes e includ e classifyin g reason s a s prin -
ciple d o r  altruistic ,  comparin g th e strength s o f  reasons ,  an d qualifyin g 
reason s b y participants '  role s an d th e criticalit y  o f  consequences .  W e 
describ e a  knowledg e representatio n an d comparativ e evaluatio n pro -
ces s fo r  thi s domain .  I n a n evaluatio n o f  th e program ,  fiv e professiona l 
ethicist s score d th e program' s outpu t  fo r  randomly-selecte d pair s o f 
cases .  Th e wor k contribute s t o contex t  sensitiv e similarit y assessmen t 
and t o model s o f  argumentatio n i n wea k analyti c domains . 

Introduction 

Case-based comparative evaluation appears to be an important strat-
egy fo r  addressin g problem s i n wea k analyti c domains .  Suc h do -
main s requir e th e constructio n o f  argument s o r  explanation s t o jus -
tif y  decision s bu t  canno t  suppor t  th e us e o f  deductiv e method s o r 
forma l  proof s t o deriv e correc t  answers .  Compariso n t o paradigm , 
hypothetical ,  o r  pas t  case s ca n hel p a  reasone r  mak e decision s abou t 
a proble m situation .  Fo r  instance ,  i n th e lega l  domain ,  lawyer s for m 
arguments ,  a t  leas t  i n part ,  b y analogizin g t o previousl y adjudicate d 
case s an d hypothetical s (Ashley ,  1990) .  Practica l  ethica l  reasonin g 
— and ,  m particular ,  trut h tellm g — i s anothe r  wea k analyti c do -
mai n i n whic h suc h a  comparativ e evaluatio n mode l  ( C E M )  coul d 
prov e useliil .  A  reasone r  face d wit h a n ethica l  dilemm a coul d selec t 
paradigmatic ,  hypothetical ,  an d pas t  cases ,  compar e the m t o th e prob -
lem ,  construc t  argument s identifyin g th e cntica l  reason s justifyin g 
thei r  importanc e b y drawin g analogie s t o th e cases ,  an d evaluat e th e 
competin g argument s t o resolv e th e dilemma . 

Medica l  ethicist s hav e recentl y revive d a  case-base d (i.e. ,  casuis -
tic )  approac h t o practica l  ethica l  reasonin g i n whic h problem s ar e 
compare d t o pas t  o r  paradigmati c case s (Strong ,  1988 ,  Jonse n an d 
Touimin ,  1988) .  Fo r  instance ,  on e ethicis t  propose d th e followin g 
step s whe n on e i s face d wit h a  mora l  problem : 

1.  Identif y middle-leve l  principle s an d role-specifi c dutie s pertinen t  t o 
th e situation . 

2.  Identif y alternativ e course s o f  actio n tha t  coul d b e taken . 
3.  Identif y morall y relevan t  way s i n whic h case s o f  thi s typ e ca n diffe r 

fro m on e anothe r  (i.e. ,  factors) .  Comparin g wit h othe r  case s o f  th e 
same typ e als o help s identif y factors . 
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4.  For each option, identify a paradigm case in which the option would 
be justifiable .  Paradigm s ca n b e actua l  o r  hypothetica l  cases .  Iden -
tif y  th e middle-leve l  principl e whic h woul d provid e tha t  justification . 

5.  Compar e th e cas e a t  han d wit h paradig m cases .  Determin e whic h 
paradigm s i t  i s "closes t  to "  i n term s o f  th e presenc e o f  morall y  rel -
evan t  factor s (Strong ,  1988) . 

Computationall y realizin g a  mode l  lik e th e abov e i s interestin g 
becaus e i t  addresse s importan t  goal s tha t  case-base d reasonin g (CBR ) 
has no t  ye t  modele d suc h as :  (I )  symbolicall y comparin g problem s 
and paradigmati c case s i n term s o f  th e underlyin g principles ,  rea -
sons ,  an d action s an d (2 )  adequatel y accountin g fo r  a  problem' s spe -
cifi c  contextua l  circumstance s i n decidin g h o w t o resolv e conflict -
in g reason s an d principles . 

A ke y proble m i n decisio n makin g wit h principles ,  reasons ,  an d 
case s i s this :  human s find  i t  har d t o integrat e differen t  kind s o f  knowl -
edg e whic h var y fro m th e ver y abstrac t  (principles )  throug h a n in -
termediat e rang e (reasons )  t o th e ver y specifi c  (cases) .  Cognitiv e 
psychologica l  evidenc e ha s shown ,  fo r  instance ,  tha t  gende r  an d de -
velopmenta l  difference s affec t  a  reasoner' s abilit y  t o accoun t  fo r  con -
textua l  feature s i n applyin g genera l  principle s i n mora l  decisio n mak -
in g (Gilligan ,  1982 ;  Johnston ,  1988) .  S o m e peopl e ar e bette r  tha n 
other s a t  resolvin g ethica l  dilemmas ,  a  proces s whic h require s on e 
t o tak e int o accoun t  th e problem' s particula r  factua l  circumstances , 
qualif y reason s base d o n then -  criticalit y an d th e participants '  roles , 
relationship s an d interests ,  an d conside r  possibl e alternativ e actions . 

Althoug h A I  /  C B R program s hav e illustrate d a  variet y o f  tech -
nique s fo r  modelin g comparativ e evaluatio n (see ,  fo r  example , 
Bareiss ,  1989 ;  Goldin g an d Rosenbloom ,  1991) ,  t o ou r  knowledge , 
a knowledg e representatio n an d inferenc e techniqu e ha s no t  bee n 
develope d whic h integrate s reasons ,  principles ,  an d cases .  Lik e 
(Edelson ,  1992) ,  w e represen t  principle s whic h appl y t o case s a t 
variou s level s o f  abstraction .  I n C A B A R ET (Risslan d an d Skalak , 
1991) ,  th e circumstance s als o include d th e arguer' s viewpoin t  an d 
variou s argumen t  move s associate d wit h broadenin g o r  restnctin g a 
statutor y predicate .  I n (Rissland ,  Skalak ,  an d Friedman ,  1993) ,  le -
gal  rules ,  theories ,  standar d stories ,  an d famil y resemblanc e hav e 
bee n integrate d int o cas e retrieva l  an d argumentation .  W e ,  how -
ever ,  inten d fo r  ou r  progra m t o us e principle s an d t o reaso n abou t 
reason s differentl y from  thes e programs .  I n particular ,  w e ar e at -
temptin g t o enabl e a  progra m t o us e cas e compariso n t o decid e 
whethe r  principle s an d reason s appl y mor e o r  les s strongl y i n on e 
cas e tha n another . 

I n thi s paper ,  w e repor t  o n ou r  progres s towar d developin g a  C E M 
i n th e domai n o f  practica l  ethics .  T R U T H - T E L L E R (TT )  i s a  pro -
gra m w e hav e develope d t o compar e pair s o f  case s presentin g ethi -
cal  dilemma s abou t  whethe r  t o tel l  th e truth .  TT' s comparison s poin t 
out  ethicall y relevan t  similaritie s an d difference s (i.e. ,  reason s fo r 
tellin g o r  no t  tellin g th e trut h tha t  (1 )  appl y t o bot h cases ,  (2 )  appl y 
mor e strongl y i n on e cas e tha n anothe r  o r  (3 )  appl y onl y t o on e case) . 
I n developin g th e knowledg e representatio n fo r  symboli c cas e com -
parison ,  w e hav e adhere d t o a n approac h o f  repeate d developmen t 
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and formativ e evaluatio n (Ashle y an d McLaren ,  1994) .  Althoug h 
T T doe s no t  implemen t  Strong' s C E M,  i t  provide s th e kin d o f  cas e 
compariso n tha t  woul d b e essentia l  t o compar e a  proble m an d a  para -
digmati c cas e (Ste p 5  i n Strong' s procedure. ) 

TT's Case Comparison Method 

Havmg accepted as input representations of two cases to be com-
pared ,  TT' s cas e compariso n metho d proceed s i n fou r  sequentia l 
phases : 

(1 )  Th e Alignmen t  Phase .  Alignin g reason s mean s buildin g a  mappin g 
betwee n th e reason s i n tw o cases .  Th e initia l  phas e o f  th e progra m 
"aligns "  th e semanti c representation s o f  th e tw o inpu t  case s b y match -
in g smiila r  reasons ,  acto r  relations ,  an d actions ,  b y markin g reason s 
tha t  ar e distinc t  t o on e case ,  an d b y notin g exceptiona l  reason s i n on e 
or  bot h o f  th e cases . 

(2 )  Th e Qualificatio n Phase .  Qualifyin g a  reaso n mean s identifyin g 
specia l  relationship s amon g actors ,  actions ,  an d reason s tha t  augmen t 
or  diminis h th e importanc e o f  th e reasons .  Heuristi c rule s strengthe n 
and weake n individua l  reason s an d actions .  Attribute s suc h a s altru -
ism ,  selfishness ,  an d hig h criticaht y ar e applie d a s qualifier s t o rea -
sons an d actions .  Also ,  th e ahgnmen t  link s betwee n reasons ,  rela -
tions ,  an d action s o f  th e tw o opposin g case s ar e tagge d wit h qualily -
mg informatio n base d o n th e participants '  roles ,  reaso n types ,  an d 
untrie d alternatives . 

(3 )  Th e Marshalin g Phase .  Marshahn g reason s mean s selectin g par -
ticula r  reaso n similaritie s an d difference s t o emphasiz e i n presentin g 
an argumen t  tha t  (1 )  on e cas e i s stronge r  tha n th e othe r  wit h respec t 
t o a  conclusion ,  (2 )  th e case s ar e onl y weakl y comparable ,  o r  (3 )  th e 
case s ar e no t  comparabl e a t  all .  Marshalin g serve s rhetorica l  criteri a 
fo r  decidin g ho w t o integrat e facts ,  reasons ,  an d justification s int o a 
convincin g output . 

(4 )  Th e Interpretatio n Phase .  Th e fma l  phas e o f  th e progra m gener -
ate s th e compariso n tex t  b y interpretin g th e activitie s o f  th e first  thre e 
phases .  Th e purpos e o f  thi s phas e i s t o generat e pros e tha t  a  nontech -
nica l  huma n evaluato r  ca n understand . 

The progra m employ s variou s knowledg e structure s t o suppor t  it s 
algorith m includin g semanti c network s tha t  represen t  th e trut h tell -
in g episodes ,  a  relation s hierarchy ,  an d a  reason s hierarchy .  Ai l  struc -
ture s ar e implemente d i n L O O M (MacGregor ,  1990) . 

Each trut h tellin g episod e include s representation s fo r  th e actor s 
(i.e. ,  th e trut h teller ,  trut h receiver ,  an d other s affecte d b y th e deci -
sion) ,  relationship s betwee n th e actor s (e.g. ,  familial ,  professional , 
seller-customer) ,  th e trut h teller' s possibl e action s (i.e. ,  tellin g th e 
truth ,  no t  tellin g th e truth ,  o r  takin g som e alternativ e action )  an d 
reason s tha t  suppor t  th e possibl e actions . 

The relation s hierarch y i s a  taxonom y o f  approximatel y 8 0 pos -
sibl e relationship s amon g th e actor s i n a  trut h tellin g episode .  Rela -
tionship s includ e familial ,  commercial ,  an d acquaintanc e relations . 
More abstrac t  relationshi p type s includ e high-trust ,  minimal-trust , 
and authorit y relations . 

The reason s hierarch y represent s possibl e rationale s fo r  takin g 
action .  Base d o n th e formulatio n i n (Bok ,  1989) ,  th e hierarch y em -
ploys ,  a t  it s to p tier ,  fou r  genera l  reason s fo r  tellin g th e trut h o r  not : 
fairness ,  veracity ,  producin g o f  benefit ,  an d avoidin g harm .  Al l  othe r 
reason s ar e descendant s o f  on e o f  thes e top-leve l  reaso n types .  Eac h 
reaso n als o ha s thre e othe r  facets ,  criticality ,  i f  altruisric ,  an d i f  prin -
cipled ,  eac h o f  whic h i s importan t  t o ethica l  decision-making . 

An Example of TT's Case Comparison Method 

We no w illustrat e TT' s cas e compariso n metho d b y tracin g a n ex -
ampl e outpu t  o f  th e program .  W e guid e th e reade r  throug h th e fou r 
phases ,  focusin g o n th e underline d portio n o f  th e compariso n tex t  o f 

Figur e 1 . 

T R U T H - T E L L ER i s comparin g th e followin g cases : 
C A SE 1 :  Victo r  i s a  youn g lawye r  nmnin g hi s ow n business .  A 
clien t  require s a  comple x lega l  transactio n tha t  Victo r  ha s neve r  don e 
before .  Shoul d Victo r  tel l  th e clien t  abou t  hi s inexperienc e i n thi s 
matter ? 
C A SE 2 :  Terr y coache s a  littl e leagu e team .  Halfwa y throug h th e 
seaso n Terr y discover s tha t  th e sta r  player ,  Sammie ,  i s thre e month s 
ove r  age .  Shoul d Terr y ignor e thi s information ? 

T R U T H - T E L L E R ' S analysis : 
Victo r  an d Terr y ar e face d wit h simila r  dilemmas .  The y ab -

stractl y shar e reason s t o bot h tel l  th e trut h an d no t  tel l  th e mith .  Th e 
episode s abstractl y shar e on e reaso n t o tel l  th e truth .  Victo r  an d Terr y 
shar e th e genera l  reaso n t o provid e fairness .  Victo r  ha s th e reaso n t o 
provid e sale s informatio n s o tha t  a  consume r  ca n mak e a n informe d 
decisio n fo r  Victor' s clien t  an d t o disclos e professiona l  inexperienc e 
fo r  Victor' s client ,  whil e Terr y ha s th e reaso n t o enforc e rule s o f  a 
game tha t  hav e bee n violate d b y Sammi e fo r  th e player s o n othe r 
teams . 

The tw o case s als o abstractl y shar e a  reaso n t o no t  tel l  th e truth . 
Victo r  an d Terr y shar e th e genera l  reaso n t o produc e benefit .  Victo r 
has th e reaso n t o enhanc e professiona l  statu s an d opportunitie s an d 
t o reaUz e a  fmancia l  gai n fo r  himself ,  whil e Terr y ha s th e reaso n t o 
attai n a  competitiv e advantag e fo r  Sammie' s teammates ,  Sammi e an d 
himsel f 

However ,  thes e quandarie s ar e distinguishable .  Argument s ca n 
be mad e fo r  bot h Victo r  an d Terr y havin g a  stronge r  basi s fo r  tellin g 
th e truth . 

On th e on e hand ,  on e coul d argu e tha t  tellin g th e trut h i s bette r 
supporte d i n Victor' s  case .  Th e reaso n 't o provid e fairness' ,  a  share d 
reaso n fo r  tellin g th e truth ,  i s  stronge r  i n Victor' s case ,  becaus e i t 
involve s a  highe r  leve l  o f  tms t  an d dut y betwee n VJQto r  an d Victor' s 
ffljent, 

On th e othe r  hand ,  on e coul d als o argu e tha t  Terr y ha s a  mor e 
compellin g cas e t o tel l  th e truth .  First .  Terr v ma v tel l  th e trut h t o 
provid e a n exampl e o f  honest y fo r  childre n fo r  th e player s o n othg r 
teams .  Sammie' s teammate s an d Sammie .  Additionally ,  th e share d 
reaso n fo r  no t  tellin g th e &ut h 't o produc e benefit '  i s  weake r  i n Terry' s 
case ,  becaus e th e competitiv e advantag e t o Terr y an d th e tea m i s prob -
abl y small .  Third .  Terrv' s motivation s fo r  tellm g th e trut h appea r  t o 
be fiiUy  principle d (i.e .  'Qn e shoul d mak e a  specia l  effor t  t o b e truth -
fill  whe n a  chil d ma y b e influence d toward s honesty.' .  'Th e rule s o f  a 
game shoul d b e followed.') .  However .  Victor' s motivation s ar e no t 
al l  principle d (e.g .  Victo r  ha s th e unprinciple d reaso n 't o establis h 
goodwil l  fo r  futur e benefit') .  Finally ,  Ten y appear s t o hav e purel y 
altruisti c reason s fo r  tellin g th e truth ,  thu s strengthenin g hi s cas e t o 
tel l  th e truth .  O n th e othe r  hand ,  Victo r  ha s selfis h motivatio n t o tel l 
th e truth .  Victo r  ma y tel l  th e tmt h t o establis h goodwil l  fo r  fiimr e 
benefit . 

Figure 1: TT's Output Comparing Victor's and Terry's Cases 

The program starts by accepting semantic representations of each 
of  th e cases .  Figur e 2  depict s th e semanti c representation s o f  th e 
Victo r  an d Terr y cases .  I n Terry' s cas e Terr y i s th e trut h teller ,  sinc e 
i t  i s h e w h o i s confronte d wit h th e decisio n t o tel l  th e trut h o r  not . 
The leagu e authorit y wil l  hea r  th e truth ,  shoul d Terr y decid e t o di -
vulg e it ,  an d thu s i s th e trut h receiver .  Finally ,  Sammie ,  Sammie' s 
teammates ,  an d th e player s o n othe r  team s ar e affecte d others ,  sinc e 
the y woul d b e affecte d i n som e wa y b y disclosure . 

The semanti c representatio n als o contain s a  se t  o f  possibl e ac -
tion s tha t  th e trut h telle r  coul d tak e an d reason s supportin g o r  justi -
fyin g eac h o f  th e actions .  On e o f  th e possibl e action s i s alway s t o 
tel l  th e trut h an d anothe r  i s som e versio n o f  no t  tellin g th e truth ,  fo r 
instance ,  tellin g a  li e o r  keepin g silen t  (i.e. ,  no t  disclosin g informa -
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F i g u r e 2 :  Representa t io n o f  Victor' s C a s e (left )  a n d Terry' s C a s e (right ) 
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Figur e 3 :  A  Portio n o f  th e Victo r  an d Terr y C o m p a r i s o n afte r  A l ignment ,  Qualification ,  an d M a r s h a U n g 

tion) .  I n bot h Victor' s an d Terry' s case ,  th e choic e i s betwee n tell -
in g th e trut h an d remainin g silent .  Othe r  episode s i n TT' s cas e bas e 
involv e outrigh t  lying .  Ther e i s als o th e possibilit y  tha t  a n alterna -
tiv e actio n coul d b e taken ,  althoug h no t  s o i n Victor' s o r  Terry' s 
case .  Fo r  instance ,  i n s o m e case s th e trut h telle r  m a y hav e th e op -
tio n t o approac h a n affecte d othe r  befor e eithe r  tellin g th e trut h o r 
lyin g t o th e trut h receiver ' 

I n ou r  knowledg e representatio n action s ar e supporte d b y reasons ; 
a reaso n i s treate d a s a  rational e fo r  takin g a n action .  Fo r  example , 
a rational e fo r  Victor^ s tellin g th e trut h i s t o protec t  hi s client' s right 
of  disclosure .  O n th e othe r  hand ,  a  rational e fo r  Victor' s silenc e i s 
th e possibilit y  o f  financial  gain .  Notic e tha t  rationale s d o no t  nee d 
t o b e selfles s o r  principled ;  i n fact ,  on e o f  th e goal s o f  thi s wor k i s t o 
imbu e th e progra m wit h th e capabilit y  o f  distinguishin g betwee n 

'  Consider the following case. "Rick's father is having an affair. Rick's 
mothe r  i s unawar e o f  it .  Shoul d Ric k tel l  hi s mother? "  Befor e Ric k 
"blow s th e whistle "  o n hi s father ,  h e coul d discus s th e issu e wit h him . 

selfles s an d selfis h reason s an d betwee n principle d an d unprinciple d 
reason s fo r  action . 

Th e progra m first  perform s th e Alignmen t  phase .  Th e dashe d line s 
i n Figur e 3  depic t  alignment s betwee n th e Victo r  an d Teir y repre -
sentations .  A t  th e to p o f  th e diagram ,  Terry' s reaso n 'displa y hon -
est y fo r  children '  i s determine d t o hav e n o counterpar t  i n th e Victo r 
representatio n (i.e. ,  i t  i s  a  clea r  distinction) ;  thu s i t  i s  "misaligned " 
an d labelle d a s a  reaso n distinction .  Mov in g downward ,  th e 'tel l  th e 
truth '  action s o f  eac h cas e ar e aligne d wit h on e another ,  sinc e the y 
represen t  th e sam e action .  Finally ,  a t  th e botto m o f  th e diagram , 
Victo r  an d Terr y hav e reason s tha t  abstractl y matc h an d ar e thu s 
aligne d wit h on e anothe r  (i.e. ,  Victo r  ha s tw o right  o f  disclosur e 
reasons ,  whil e Terr y ha s th e reaso n t o uphol d th e rule s o f  a  game) . 
Thes e reason s matc h i n th e reaso n hierarch y a t  th e leve l  o f  *  fair -
ness. ' 

Th e progra m nex t  commence s th e Qualificatio n phase .  Th e itali -
cize d tex t  i n Figur e 3  represent s th e qualification s tha t  ar e applie d t o 
th e comparison .  Th e first  ste p i s t o qualif y th e individua l  object s t o 
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reflec t  th e strengt h o f  reason s (o r  actions )  relativ e t o a  cas e itself , 
irrespectiv e o f  it s compariso n t o th e othe r  case .  Fo r  instance ,  th e 
reaso n "righ t  t o disclosur e o f  professiona l  inexperience '  i s  tagge d 
(1 )  a s havin g hig h dut y an d trus t  expectations ,  sinc e i t  involve s a 
relationshi p betwee n a  professiona l  adviso r  an d a  client ,  (2 )  a s be -
in g principled ,  becaus e a n ethica l  principl e support s th e reaso n (No -
tic e th e '* '  i n th e uppe r  right  regio n o f  th e reason .  Thi s connote s a 
principl e link .  Th e particula r  principl e i n thi s cas e i s 'I n a  situatio n 
i n whic h a  professiona l  i s bein g depende d upon ,  informatio n regard -
in g th e inexperienc e o f  tha t  professiona l  shoul d b e disclosed.') ,  (3 ) 
as havin g averag e criticality ,  sinc e n o c o m m e n t  wa s m a d e i n th e 
stoi y abou t  critica l  consequences ,  an d (4 )  a s bein g altruistic ,  sinc e 
th e reaso n i s t o th e benefi t  o f  Victor' s clien t  an d no t  t o Victo r  him -
sel f  Th e correspondin g reaso n i n Terry' s cas e (i.e. ,  'fairnes s b y 
rule s o f  a  game' )  i s tagge d likewise ,  wit h th e exceptio n tha t  it s trus t 
and dut y level s ar e labelle d a s average ,  sinc e th e relationshi p be -
twee n Terr y an d th e player s o n th e othe r  team s i s no t  on e tha t  woul d 
typicall y involv e a  hig h leve l  o f  trus t  o r  duty . 

The secon d ste p o f  Qualificatio n i s t o qualif y alignment s t o re -
flec t  relativ e difference s betwee n reason s (o r  actions )  acros s th e cases . 
I n Figur e 3  ther e ar e thre e alignmen t  qualifications .  Th e first  on e i s 
th e reaso n distinctio n misalignmen t  whic h i s tagge d a s bein g a  rea -
son foun d onl y i n cas e 2 .  Second ,  th e alignmen t  betwee n Victor' s 
'tel l  th e truth '  actio n an d Terry' s 'tel l  th e truth '  actio n i s tagge d a s 
bein g full y principled ,  an d thu s stronger ,  o n Terry' s side ,  sinc e bot h 
of  Terry' s reason s fo r  tellin g th e trut h hav e associate d ethica l  prin -
ciples ,  whil e on e o f  Victor' s rationales ,  th e 'goodwil l  fo r  fiiture  ben -
efit '  reason ,  i s unprinciple d (Notic e ther e i s n o "* "  associate d wit h 
thi s reaso n i n Figur e 3) .  Finally ,  th e abstrac t  reaso n matc h a t  th e 
botto m o f  Figur e 3  i s tagge d a s stronge r  fo r  Victor .  Thi s i s s o be -
caus e o f  th e hig h trus t  an d dut y involve d wit h Victor' s 'righ t  t o dis -
closure '  reason s a s oppose d t o th e averag e trus t  an d dut y involve d 
wit h Terry' s 'fairnes s b y rule s o f  a  g a m e '  reason ^ 

Next ,  th e progra m begin s th e Marshalin g phase .  It s first  marshal -
in g tas k i s t o assig n th e cas e compariso n t o on e o f  five  possibl e 
compariso n contexts .  Th e five  compariso n context s ar e define d a s 
follows : 

\.Comparable-Dilemmas/Reason-Similarity ,  i f  th e case s presen t  simi -
la r  dilemmas ,  i.e. ,  th e reason s supportin g bot h tellin g th e trut h an d 
not  tellin g th e trut h ar e simila r  eithe r  t n a n identica l  o r  abstrac t  way , 

2.  Comparable-Dilemmas/Criticality-Similanty ,  i f  th e case s ar e simi -
la r  du e t o th e critica l  natur e o f  possibl e consequences , 

3.  Comparable-Reasons ,  i f  th e case s shar e a  simila r  reaso n o r  reason s 
fo r  eithe r  telhn g th e trut h o r  no t  tellin g th e trut h bu t  no t  fo r  bot h 
possibl e actions , 

4.  Incomparable-Dilemmas/Reason-Difference ,  i f  th e case s d o no t  hav e 
any reason s supportin g lik e action s tha t  ar e similar ,  an d 

5.  Incomparable-Dilemmas/Criticality-Difference ,  i f  th e case s ar e in -
comparabl e du e t o a  differenc e i n th e criticalit y o f  th e possibl e con -
sequences . 

Th e Victor/Terr y compariso n i s classifie d a s a n instanc e o f  th e 
Comparable-Dilemmas/Reason-Similarit y compariso n context ,  sinc e 
i t  ha s abstrac t  reason s t o bot h tel l  th e trut h an d no t  tel l  th e truth . 
Afte r  classifyin g th e comparison ,  th e progra m marshal s informatio n 
tha t  i s appropriat e t o th e classifie d context .  Ther e ar e tw o genera l 
categorie s o f  informatio n tha t  ar e marshaled ,  th e compariso n focu s 
(i.e. ,  informatio n tha t  i s t o b e th e initia l  focu s o f  compariso n an d i s 

' A Reason X is said to be stronger than a Reason Y iff Reason X has a 
highe r  criticalit y tha n Reaso n Y  O R Reaso n X  ha s a t  leas t  on e qualifie r 
(i.e .  trust ,  duty ,  altruism ,  principled )  tha t  i s stronge r  tha n Reaso n Y' s 
A ND Reaso n X  ha s n o quahfie r  tha t  i s weake r  tha n Reaso n Y's . 

typicall y th e mos t  importan t  informatio n t o dra w attentio n to )  an d 
th e distinguishin g informatio n (i.e. ,  informatio n tha t  contrast s t o th e 
compariso n focus) .  Fo r  instance ,  fo r  di e Comparable-Di lemmas / 
Reason-Similarit y compariso n contex t  th e progra m marshal s th e simi -
la r  reason s an d relation s a s th e compariso n focu s an d then ,  t o distin -
guis h th e cases ,  marshal s th e informatio n tha t  support s arguin g th e 
relativ e merit s o f  tellin g th e trut h i n th e tw o cases . 

N o w le t  u s retur n t o Figur e 3  t o explai n h o w th e dat a i n th e figure 
i s marshaled .  Marshale d informatio n i s enclose d i n a  bo x wit h a 
number  1  o r  2 ,  correspondin g t o whethe r  th e informatio n w a s mar -
shale d i n suppor t  o f  a n argumen t  fo r  cas e I  (Victor' s case )  o r  cas e 2 
(Terry' s  case) .  Onl y th e marshale d distinguishin g informatio n i s 
depicte d i n th e diagram .  I t  i s  interestin g t o note ,  however ,  tha t  th e 
abstrac t  reaso n matc h i n Figur e 3  i s actuall y marshale d a s par t  o f 
bot h th e compariso n focu s an d th e distinguishin g information .  Thi s 
i s s o becaus e th e reaso n matc h i s a  similarity ,  bu t  qualificatio n ha s 
als o reveale d i t  a s givin g rise  t o a  distinctio n a t  a  mor e detaile d level . 
Not e tha t  th e qualifie r  Reason-In-Case-1-Is-Stronge r  strengthen s th e 
cas e fo r  Victo r  tellin g th e truth ,  relativ e t o Terry .  Thi s marshale d 
dat a correspond s t o th e underiine d tex t  i n paragrap h fou r  o f  Figur e 1 
(th e sentenc e beginnin g "Th e reaso n 't o provid e fairness'...") ,  th e 
paragrap h tha t  argue s Victor' s truthtellin g strengths . 

Th e remainin g marshale d informatio n i n Figur e 3  support s th e 
argumen t  tha t  Terr y ha s a  m o r e compellin g cas e t o tel l  th e truth . 
Terry' s reaso n t o 'displa y honest y fo r  children '  i s  marshale d a s a 
strengt h o f  Terry' s cas e relativ e t o Victor's ,  becaus e i t  i s  a  misaligne d 
reaso n distinctio n (i.e. ,  i t  provide s a  justificatio n fo r  Terr y t o tel l  th e 
trut h tha t  i s unshare d b y Victor) .  Thi s correspond s t o th e underiine d 
sentenc e i n Figur e 1  beginnin g "First,... "  Finally ,  th e progra m mar -
shal s th e qualifier ,  Fully-Principled-Action-In-Case-2-Only ,  fi-om  th e 
aligne d acrion s i n Figur e 3 .  Thi s als o support s Terry' s cas e relativ e 
t o Victor's ,  sinc e i t  show s a  strengt h fo r  tellin g th e trut h tha t  exist s 
fo r  Terr y bu t  no t  Victor .  Thi s final  marshale d informatio n corre -
spond s t o th e tex t  beginnin g "Third,... " 

Th e final  phas e o f  th e program ,  Interpretation ,  generate s th e natura l 
languag e depicte d i n Figur e 1  b y traversin g subgraph s o f  a n aug -
mente d transitio n networ k ( A T N )  ( M c K e o w n ,  1985) .  Eac h com -
pariso n contex t  i s  represente d b y a  differen t  subgrap h i n th e A T N . 
As th e progra m traverse s th e A T N i t  generate s rhetorica l  predicates , 
th e basi c unit s o f  discourse .  Eac h rhetorica l  predicat e essentiall y 
m a ps t o a  sentenc e i n th e compariso n text . 

TT' s sensitivit y t o compariso n contex t  i s  illustrate d b y contrast -
in g th e outpu t  o f  Figur e 1  wit h th e outpu t  o f  Figur e 4 .  Th e compari -
so n tex t  i n Figur e 4  i s a n exampl e o f  th e contex t  Incomparable -
Dilemmas/Criticality-Difference .  I n thi s context ,  th e progra m first 
focuse s attentio n o n th e critica l  differenc e betwee n th e case s (i.e. , 
th e possibl e consequences) ,  rathe r  tha n o n th e similarifies ,  a s wa s 
don e i n th e compariso n o f  Figur e 1 .  Also ,  ther e i s n o reaso n t o 
argu e th e relativ e merit s o f  tellin g th e trut h i n thi s particula r  c o m -
parison ,  a s w a s don e i n Figur e 1 ,  sinc e th e case s ar e no t  comparable . 
Instead ,  th e progra m contrast s th e tw o case s b y recitin g th e les s criti -
cal  reason s associate d wit h Victor' s case . 

T R U T H - T E L L ER i s comparin g th e followin g cases : 
C A SE 1 :  Victo r  i s a  youn g lawye r  runnin g hi s o w n business .  A 
clien t  require s a  comple x lega l  transactio n tha t  Victo r  ha s neve r  don e 
before .  Shoul d Victo r  tel l  th e clien t  abou t  hi s inexperienc e i n thi s 
matter ? 
C A SE 2 :  Jos h encounter s a  m a n w h o m h e recognize s from  th e news -
pape r  a s a  murderer-at-large .  Th e pape r  state d tha t  th e murdere r 
had kille d tw o o f  hi s thre e ex-wives .  Josh' s neighbor ,  Judy ,  i s th e 
fina l  ex-wif e o f  th e murderer .  Th e m a n ask s Jos h wher e Jud y lives . 
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Shoul d Jos h tel l  th e murdere r  wher e Jud y lives ? 
T R U T H - T E L L E R ' S analysis : 

The possibl e consequence s o f  th e quandarie s face d b y Victo r 
and Jos h ar e qualitativel y different .  Th e consequence s o f  Josh' s de -
cisio n ar e lif e critical .  Thus ,  th e dilemma s ar e difficul t  t o compare . 
Jos h ha s th e reaso n t o no t  tel l  th e trut h becaus e Judy' s lif e i s i n peril . 
I n addition .  Jos h ha s th e reaso n t o no t  tel l  th e trut h becaus e Judy' s 
famil y woul d b e quit e distresse d i f  th e murde r  occurs . 

Victor' s reason s fo r  bot h tellin g an d no t  tellin g th e U'ut h ar e 
fa r  les s critica l  tha n Josh' s reasons .  O n th e on e hand ,  Victo r  ma y tel l 
th e trut h t o provid e sale s informatio n s o tha t  a  consume r  ca n mak e a n 
informe d decision .  I n addition ,  Victo r  ma y tel l  th e trut h t o disclos e 
professiona l  inexperienc e fo r  Victor s client .  Third ,  Victo r  ma y tel l 
th e trut h t o establis h goodwil l  fo r  futur e benefi t  fo r  himsel f  Finally , 
Victo r  ha s th e reaso n t o tel l  th e trut h t o avoi d a n unknow n futur e 
har m fo r  Victor s client .  O n th e othe r  hand ,  Victo r  ha s th e reaso n t o 
not  tel l  th e trut h t o enhanc e professiona l  statu s an d opportunitie s fo r 
himself .  Additionally ,  Victo r  ma y no t  tel l  th e trut h t o realiz e a  finan-
cia l  gai n fo r  himself . 

Figure 4: TT's Output Coitiparing Victor's and Josh's Cases 

To summarize, the extended example shows how TRUTH-
T E L L E R generate s contex t  sensitiv e cas e comparison s usin g align -
ment ,  qualification ,  an d marshaling .  I t  "reason s abou t  reasons "  b y 
alignin g case s accordin g t o similaritie s an d differences ,  an d quali -
fying  case s i n variou s way s includin g taggin g reason s a s altruistic , 
principled ,  cntical ,  hig h trust ,  hig h duty ,  etc .  an d taggin g alignment s 
with  relativ e strengths .  Th e compariso n contex t  dictate s th e strat -
egy th e progra m employ s t o marsha l  th e relevan t  similaritie s an d 
differences .  Fmally ,  th e interpretatio n phas e use s th e marshale d in -
formatio n t o generat e a  compariso n text . 

The Evaluation 

Our  goa l  wa s t o obtai n som e assuranc e tha t  T T generate d cas e com -
parison s tha t  exper t  ethicist s woul d regar d a s appropriate .  Ou r  ex -
perimenta l  desi p fo r  thi s formativ e evaluatio n wa s t o pol l  th e opin -
ion s o f  five  exper t  ethicist s a s t o th e reasonableness ,  completeness , 
and contex t  sensitivit y o f  a  relativel y larg e samplin g o f  TT' s cas e 
comparisons . 

We divide d th e evaluatio n int o tw o parts .  Th e first  experimen t 
presente d th e expert s with  twent y compariso n text s T T generate d 
fo r  pair s o f  case s randoml y selected .  W e als o adde d tw o compari -
so n text s generate d b y human s ( a medica l  ethic s graduat e studen t 
and a  la w schoo l  professor) .  Th e evaluator s wer e informe d tha t  som e 
text s wer e generate d b y human s an d som e wer e generate d b y a  com -
pute r  program ;  however ,  the y wer e no t  tol d specificall y whic h o r 
h o w m a n y comparison s wer e b y human s an d whic h wer e don e b y 
th e program .  Th e secon d experimen t  presente d th e expert s wit h five 
compariso n text s i n whic h T T compare d th e sam e cas e t o five  dif -
feren t  cases .  Fo r  eac h experiment ,  th e evaluator s wer e instructed : 
"I n performin g th e grading ,  w e woul d lik e yo u t o evaluat e th e com -
parison s a s yo u woul d evaluat e shor t  answer s writte n b y colleg e 
undergraduates .  .. .  Pleas e focu s o n th e substanc e o f  th e compari -
son s an d ignor e grammatica l  mistakes ,  awkwar d constructions ,  o r 
poo r  wor d choice s (unless ,  o f  course ,  the y hav e a  substantia l  nega -
tiv e effec t  o n substance.) "  W e als o instructe d th e expert s t o critiqu e 
eac h o f  th e compariso n texts . 

I n th e first  experiment ,  w e instructe d th e expert s t o assig n thre e 
grade s t o eac h o f  th e twenty-tw o compariso n texts ,  a  separat e grad e 
fo r  reasonableness ,  completeness ,  an d contex t  sensitivity .  Th e scal e 
fo r  each  gradin g dimensio n wa s I  t o 10 ,  t o b e interprete d b y th e 
evaluator s a s follows :  fo r  reasonableness ,  1 0 =  ver y reasonable ,  so -

phisticated ;  1  -  totall y unreasonable ,  wrong-headed ;  fo r  complete -
ness ,  1 0 - ^  comprehensiv e an d deep ;  1  ̂  totall y inadequat e an d shal -
low ;  fo r  contex t  sensitivity ,  1 0 =  ver y sensitiv e t o context ,  percep -
tive ;  1  =  ver y insensitiv e t o context . 

Th e result s o f  th e first  experimen t  wer e a s follows .  Th e mea n 
score s acros s th e five  expert s fo r  th e twent y T T companson s wer e R 
= 6,3 ,  C  =  6.2 ,  an d C S =  6.1 .  Figur e 5  show s th e m a x i m u m ,  mini -
m um an d mea n score s pe r  compariso n fo r  al l  thre e o f  th e dimen -
sions .  B y w a y o f  comparison ,  th e mea n score s o f  th e tw o human -
generate d comparison s wer e R  ̂  8.2 ,  C  '  7. 7 an d C S ̂  7.8 .  No t 
surprisingly ,  on e o f  th e h u m a n comparisons ,  numbe r  16 ,  attaine d 
th e highes t  mea n o n al l  thre e dimension s ( R =  9 ;  C  -  8.8 ;  C S -  8.8) . 

T wo o f  th e progra m generate d comparison s (number s 2  an d 14) ,  how -
ever ,  wer e grade d highe r  o n al l  thre e dimension s tha n th e remainin g 
human compariso n (numbe r  22) . 

I n th e secon d par t  o f  th e evaluation ,  w e wante d t o focu s o n th e 
program' s sensitivit y t o context .  T o achiev e this ,  w e aske d th e ex -
pert s t o grad e five  additiona l  T R U T H - T E L L E R comparisons .  Thes e 
comparison s al l  involve d on e cas e -  th e Victo r  cas e -  repeatedl y 
compare d t o a  differen t  secon d cas e (i.e. ,  a  one-to-man y compari -
son) .  Th e T T comparison s discusse d i n thi s pape r  (i.e. .  Figure s 1 
and 4 )  wer e include d i n th e secon d par t  o f  th e experiment .  Fo r  thi s 
par t  o f  th e evaluation ,  th e expert s wer e aske d t o grad e al l  five  com -
parison s a s a  set ,  assignin g thre e scores ,  on e fo r  each  o f  th e thre e 
dimension s (i.e. ,  reasonableness ,  completeness ,  an d contex t  sensi -
tivity) . 

Th e result s o f  th e secon d par t  o f  th e evaluatio n wer e a s follows . 
Th e mea n acros s th e five  expert s wa s R  =  6.7 ;  C  -  6.9 ;  C S =  7.0 . 
Notic e tha t  th e progra m fare d bette r  o n th e contex t  sensitivit y di -
mensio n tha n o n th e othe r  tw o dimensions .  Thi s contrast s t o th e 
first  par t  o f  th e experimen t  i n whic h th e mea n C S scor e wa s th e 
lowes t  o f  th e thre e dimensions .  Also ,  notic e tha t  th e score s o f  al l 
thre e dimension s wer e improve d slightl y ove r  th e first  experiment . 

Discussion and Conclusions 

Our  result s shoul d b e viewe d i n ligh t  o f  ou r  goal s an d th e experi -
menta l  desig n i n thi s formativ e evaluation .  W e solicite d exper t  opin -
ion s abou t  th e adequac y o f  T R U T H - T E L L E R ' s compariso n text s i n 
orde r  t o asses s whethe r  ou r  knowledg e representatio n an d reasonin g 
technique s wer e appropriat e t o th e domai n tas k an d t o obtai n cn -
tique s identifyin g area s fo r  improvement .  Ou r  primar y intentio n 
was t o determin e i f  TT' s comparison s wer e a t  leas t  "withi n range " 
of  tha t  o f  human s an d t o determin e th e way s i n whic h ou r  mode l 
coul d b e improved .  W e interpre t  th e result s a s indicatin g tha t 
T R U T H - T E L L ER i s somewha t  successfu l  a t  comparin g trut h tell -
in g dilemmas .  W e include d th e tw o human-generate d text s a s a  cali -
bratio n o f  th e experts '  scores ;  w e ar e encourage d tha t  som e o f  th e 
program' s grade s wer e highe r  tha n thos e assigne d t o text s writte n 
by pos t  graduat e humans . 

On th e othe r  hand ,  ou r  experimen t  doe s no t  involv e a n adequatel y 
size d samplin g o f  h u m a n comparison s no r  di d w e presen t  th e ex -
pert s wit h output s i n whic h T R U T H - T E L L E R an d human s gener -
ate d compariso n text s fo r  th e sam e pair s o f  cases .  Quit e simply ,  w e 
fel t  i t  wa s prematur e t o adop t  thi s kin d o f  experimenta l  desig n fo r  a 
formativ e evaluation . 

The secon d par t  o f  th e experimen t  attempt s t o addres s whethe r 
T R U T H - T E L L ER i s competen t  a t  marshalin g comparison s i n a  con -
tex t  sensitiv e manner .  W e believ e tha t  th e highe r  score s i n th e sec -
ond par t  o f  th e experimen t  ar c due ,  a t  leas t  i n part ,  t o a  keene r  appre -
ciatio n o f  th e program' s task ;  tha t  is ,  i t  wa s easie r  fo r  th e evaluator s 
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Figure 5: Max, Min, and Mean Values for R (top), C (middle), 
and C S (bottom )  Score s m Experimen t  # 1 

to  recognize TT's sensitivity to context in the one-to-many experi-
ment .  W e hav e show n a  flavor  o f  thi s b y providin g an d discussin g 
tw o o f  th e fiv e comparison s (i.e. ,  Figure s 1  an d 4 )  from  th e one-to -
many th e experiment .  Figure s 1  an d 4  illustrat e tw o point s o n th e 
rang e o f  comparison s tha t  th e progra m ca n dra w upo n i n comparin g 
th e sam e cas e t o othe r  cases . 

We als o mvite d th e evaluator s t o critiqu e th e texts .  Th e evalua -
tor s wer e i n genera l  agreemen t  abou t  som e point s (i.e. ,  som e com -
ment s appeare d multipl e times ,  acros s multipl e evaluators) .  Fo r  in -
stance ,  severa l  evaluator s questione d T R U T H - T E L L E R ' s lac k o f  hy -
pothetica l  analysi s (i.e. ,  th e progra m make s immutabl e assumptions , 
eschewin g "wha t  i f  analysis.) .  Addressin g thi s woul d requir e a 
progra m imbue d wit h a  mor e elaborat e representatio n o f  reasons , 
actions ,  an d actors .  W e ar e considerin g modifyin g case s t o conside r 
"factors "  i n a  heuristi c  manner ,  simila r  t o tha t  don e i n (Ashley ,  1990) . 
The evaluator s als o ha d th e tendenc y t o questio n abstrac t  reaso n 
matches .  Fo r  instance ,  on e evaluato r  questione d th e progra m mak -
in g a n abstrac t  connectio n "producin g benefit '  betwee n th e reason s 
't o enhanc e professiona l  status '  an d 't o realiz e a  financia l  gain. '  Thi s 
points ,  perhaps ,  t o disagreemen t  about  th e structur e o f  th e reaso n 
hierarch y (e.g. ,  I s  ther e a  mor e specifi c  connectio n betwee n thes e 
reasons ,  suc h a s 'Gainin g selfis h jo b benefits'?) .  I t  m a y als o b e 
that ,  whe n reflectin g o n ethica l  dilemmas ,  human s typicall y thin k i n 
term s o f  exac t  matche s o f  reason s o r  principles .  W e nee d t o deter -
min e unde r  wha t  circumstances ,  i f  any ,  a n abstrac t  matc h i s interest -
in g o r  important . 

I t  i s clea r  tha t  ou r  representatio n an d comparativ e analysi s coul d 
benefi t  from  consideratio n o f  th e evaluators '  critiques ,  suc h a s thos e 
above ,  an d w e pla n t o carefiill y  revie w thes e befor e developin g th e 
nex t  iteratio n o f  th e program . 

I n conclusion ,  th e evaluatio n confirme d tha t  T R U T H - T E L L E R 
makes mostl y reasonabl e comparison s (althoug h no t  a s goo d a s hu -

mans) ,  ca n mak e comparison s ove r  a  rang e o f  cases ,  an d i s sensitiv e 
t o compariso n context .  Further ,  w e believ e tha t  th e evaluatio n ha s 
show n tha t  TT' s A I  /  C B R knowledg e representatio n an d marshal -
in g proces s provide s a  soli d foundatio n fo r  th e developmen t  o f  a 
comparativ e evaluatio n mode l  i n th e trut h tellin g domain .  W e in -
ten d t o wor k o n developin g a  C E M lik e thos e propose d b y Sfron g 
and Jonsen/Toultnin . 
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