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Atthe Is e of ghorng_a s a‘u v1‘14age situated not far fro ™. aywardsW eath), stand a few whlte bulﬂlngs
rhese bui dings, Wthh so™eti™Es act as Sussex niversity’s conference centre, are Most of the ti™
used as a pjayground by rabbits W owever, every ﬁar they are disturbed by a congregation of COGS
research students In accordance with this ti™® honoured tradition, 199 saw the 11th Is e of whorns
workshop, where COGS students gathered to present their work, share so™t ideas, and spend a jot of
it socia ising

The 1teu ouse ¥ apers are a conc_usion to this year’s workshop You wi ] Md here so™™t artic es,
as we,u aMo ¢ shorter papers, written by ¥ hD students in the st few Months whe ai™is to show which
do™hins we are interested in, and to give a rough idea to new students of what’s to co®'t

e woud (ke to thank\"atthewu ennessy and the COGS Graduate ®esearch Centre for funding

the IM. workshop, as we_j as a_j the ? hD students who contributed to these _ hite W ouse ¥ apers, but
particu_ar y JohnW¥ a_oran for being the ¥ ost Graduate ®epresentative in Cogs''and organizing the Is_e
Ofghorns workshop
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Once upon a time there was a little girl named Emma. She had never eaten banana in all her
life nor had she ever taken a journey on a train. On one occasion circumstances made necessary for
her to journey from New York to Pittsburgh alone. To relieve Emma’s anxiety her mother gave her
a large bag of bananas to eat on her railway journey west. At Emma’s first bite of her banana, the
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whe co™"bnsense lessage fro™E™M™"s story above is that successfujinduction requires experi

. . o) 0 s . . . . . . 1
ence in an environ™ént E™™4 hasn tperfor" lenough inductions to rea jse that in our environ "nt odd



A problem descriptor generates vajues for the descriptor vector that is partly based on the working

representation of the prob‘}eﬁ 'and partly on the way the base jine farner generates the working
representation

A bias pool manager c assi Ls the training prob‘}e £ and app jies the ﬁarners m the bias po%J to the test
prob‘}e s according to the "ta ‘}earmng c‘1a331 er yhe training prob‘}e $ are cassi edin ter 3
of the ™bst accurate bias or, in case of ®ore than one bias with the sa™® accuracy, in ter™$ of



rhe fojowing two trees have shape of 2 and 1 respective y
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Homogeneity: whe nufber of eaves divided by tree shape

Balance of the tree: Given a_jthe possib e va ues V; for p(Lj), cacuate G(V;) as
G(Vi) =nx*V

where n is the nuber of ti s Vj occurs in the set of aJthe gaves of the tree whe ba ance is then
MLasured by the fo Jowing su™ for a ]/ the X possib e va_ues for p(Lj)

X

> G(Vj) vg,
5



prob‘}e 3 reported in_whrun et a, 1991) Given the orlgmaJ @ attributes of the wg“& prob‘}e 3, there
are & 77 posmb‘}e c‘1a331 cations ™or the current experi Mnts, a nufber of cjassi cations were chosen
and prob‘}e 3, co posed by training and a test sets, were constructed for each c assi cation -ghe
tta ‘}earmng syste" 'was trained on an increasing nu®ber of prob‘}e $ and tested on different test sets
of prob‘}e 3
a
? :SF l,r t -

¥he Occa™ ’azor is a popuar and w1despread bias whenever posmb‘}e prefer sift ﬁst hypotheses
In ™ any contexts, both scientists and ‘1ay tn woud appea] to si p‘IICIty to decide between different

aternatives One can ground the use of the razor on so™t sort
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rhe input representation of a prob‘}e essentla‘w in ences the overal] learning perfor ance Craven
& Shav ik, 1995) Since earning biases dea| in representations, a good a™ ount of effort has been
put in nding appropriate strategies to i prove the input description of a prob‘}e 'Such that earning
beco™ts easier for a given bias This effort i 1s often concelved as part of the farning process since
a better mput represeptation is expected to er erge fro™ the interaction between the prob‘}e 'and the
Jearner! atheus ]96%l ,*®ende || & Cho, 98, nek&\"lcha‘skl, 199 ) Learners that have the abi jity
to search for different input descrlptlons are of!n ca/ied constructive earners Constructive induction
is now a co™"bn strategy to i prove earning perfor" ance as one can eas1‘5/ see that the abi ity to
redescribe the prob‘}e $ often increase the _C di™ension of a earning syste

In this paper, I sha‘u cons1der dlfferen}‘strategles for attribute addition, a for™ of constructive in

duction -ghe funda™ entaJ epe Mnt of a syste" that re represents by adding new attributes is a set of



J¥. E EMyple MY ERe wi | then have to choose between the S constructors and the si™ p.e base ine
earner w1th no attribute added If no new attribute is taken to be needed, the origina representation of
the prob‘}e 'is considered to be such that none of the ex1stmg constructors cou d i lprove it

Wow, I sha Jrefer to a prob‘}e Yas fajing into the do™hin of expertise of a given constructor whenever
the new attrlbutes bui t by the constructor pro" ote a earning test accuracy of at east95 % Of course, a
prob‘}e 'can fa jinto the do™hin of expertise of Mbre than one constructor

5 2 An g uooe-.,on,y,,to

~or these exper1 Ments, [T W oM § ACE c assi Lations designed to generate prob % that wou d fa‘u
into the do™hin of expertise of each constructor were generated or each c assi cation, g prob‘}e 3
w1th ]1 training instances were generated ¥ erfor™hnce of the constructors were ™t easured in a test set
co posed of the who e c assi ed mstance spacgy 32 instances) whe "tta earning syste was tramed
on an mcreasmg nu®ber of prob‘}e $ and then fested on non over apping test sets of prob‘}e $ ghe
perfor hnces was again co pared to the best possib e bias in the constructor poo | W ere, as before, the
Y axis is the accuracy in the test sets and the X



sing e instance n ght be enough Weta Jarning can therefore be seen as a force driving Mhchine earning
fro™E™ s naive conecturing to the infor™td induction of\"i,u’s che Mist



a3
[l ¥
L
L]
np pruning —s—
Cost = 50 —+—
ciost-——15& =
ciost = 260 -s——
ehtrencher —a——
best —=#--
P i #
T T R e N
3 - S . - - e
a7 T o7

180 200 220 240 2860

Wigure ; Learning how Much cost co™ ]p‘texity pruning is required



100 T T T T T T T T T T T T T

avrg -

80 L L L L L L L L L L
10 30 50 70 90 110 130 150 170 190 210 230 250 270



i

Bensusan,u_]99 ti God doesn’t a ways shave with Occa™s ®azor - .earning when and how to prune
InWede ec, C, & ®ouveiro, C_Eds ), Proceedigs of the 10th European Conference on Machine
Learning, pp 119-13 Berjin Springer

Bensusan, ¥ | & mia" ]s,?_]99 -) Learning to earn boo ean tasks by decision tree descriptors In
So™ren, W & ML G_Eds ), Poster Papers - 9th European Conference on Machine
Learning, pp iy Mgue, Czech ®epub jic

B‘]u" tr, A, Ehrenfeucht, A, Wausser, D, & ar™hth, \"_]9 5' Learnabi ity and the _apnik
Chervonenkis di™ension Journal of the Aall, 364 ).929-965 u

: : 8 : .
Bu™tr, A, Ehrenfeucht, A, Wausser,D, & _ aruth, W & 1970 Occa™s razor Information
Processing Letters, 24 @), ; - —& )

Chan,? , & Sto fo, 8_199;) Experi Mntson ™ '{utistrategy



Wurphy,? , &P azzani,\"_]99 1) Id2of; Constructive induction of ™ of n concepts for discri Minators
in decision trees In Proceedings of the Eight International Machine Learning Conference San
\"ateo, CA, ‘_)SA \"organ & auf™inn

Wurphy,? , &7 azzani,\"_]%j_ ) Exp oring the decision forest An e™pricai™Vestigation of occa™s
razor in decision tree induction Journal of Artificial Intelligence Research, 1, 25_-2,_5

Paga o, G, &W auss er, D_ 19§ ) Boo ean feature discovery in empiricaJ srarning Machine Learning,
5, 14
& . . 8
Quinan, J ?(_]9 ®) Induction of decision trees Machine Learning, 1 1), 1-§ ©
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‘_)SA
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report\"h LCS 1\" g ,9_Septeﬂ ber 19 )
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Both exper ents consisted of seven conditions hese invo_ved the recognition of faces which were
o 1) ‘_)n" ]anipuJated,
¢ 2) Burred_ Gaussian I}ter, r=¢ pixey),
o ;) Scra” 'h‘ed_ re arrange" tnt of 5 horizonta face strips),
o4 ) Inverted,
o 5) Scra” 'h‘}ed and Inverted,
e ¢) B urred and Scra” 'h‘}ed,
-) B urred and Inverted

A between sub.ects design was e p‘}oyed and  subsects were rando ‘Bf assigned to each condition
Sub.ects were assigned to the sa™™t condition for both experi Mnts, and the order in which subects
co p‘eted the two tasks was counterba anced

_a
23 v?t;“’

or experi ent 1, photographs of 22 ce gbrities, fafbus in the ®, served as targets Distractor faces
were individua |y Mhtched to target faces on the basis of age, Hair coour and ength, and qua_ity of
Mhge
or experi Ment ? two photographs were taken ofg4 students at niversity Coege London Waf
the faces were rando ‘Bf designated targets, and ong_ un ™t anipu ated) Photo was used in a study phase
whi st the other_ ampuJatedb was shown during the test phase One photo of each of the re™ ammg

faces was ™% atched to each target face, and these served as distractors in the test phase
24 Q;:’ll ks
re )"

aces in experi® ent 1 were presented to sub.ects one at a ti™t in a rando™ order Sub.ects had to
decide whether each face was a ce ebrity or a non entity whe accuracy of their choice as we | as their
reaction ti & was recorded In CXpCI‘lF ent 2, sub.ects rst received a study phase, in which they v1ewed
un ™} anipu_jated versions of the target faces, one at a ti ¢ for ; seconds whe test phase of the experi "ent

para e jed that used in experi Mnt 1
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contro fing scope persona] and group hypertexts, c ass networks, schoo intranet and, thiF ]ate‘bl, a
pubic site Inevitabyy, it wou d depend on the prevaiing ethos of schooand the i ]age that senior staff
wanted to pro-ect

3o far, there has been _itt e discussion of these issues, as there has been _itt & Mntion of the bene T
of a hands on approach _ hen the g ES did pubish an artic g,on how schoos n '}ght use websites, it was
entire Jy about pro Mhtion Mto the co™ 'wunity_i'? .anagan 199 ti

ro concjude, there are n ]any uses for the atest Mdia in € assSroo M and, so far, this ™ ]essage has

not been as wide jy disse ™Inated as the ™tdia the™$e ves One of the Tbst exciting aspects, the chance
for students to participate in the creation of content has had the gast attention of a ] whis paper presents
an argu" ent for why this needs addressing whe creation of Wedia Studies as a sub.ect area was a s ow,
botto ™ up response to the changing nature of society so” ]ething More is needed this ti ™t

22
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rhis text presents the proposa| for a research progra Y to be deve joped on the app _jication of virtua ]
environ™ents to ﬁarmng It wi ] estab_ish the ™hin goa s of the study, integrate the™on existing work
and propose the ™Ctans to achieve such ob.ectlves

In the second section we wi | present so™t of the Mbst in JrﬂentlaJ proposa,s on the c jassi catlon of
graphicasi uJatlons apng with so™¢ discussion upon a typo_ ogy for co puter graphics syste % and its
usefu ness his topic 1s 1 portant since it wijjenab g us to c jarify the potentiainteractivity properties
that these Kind of syste™$ have

rhen we wijre ect about the existing conceptua fra™ework



stereoscopic, head tracked disp ays, hand body tracking and binaura sound “k is an i ™" trsive, ]thi
/

sensory experience, z pp )



. Autono y, refers to the reacting and acting capacity that the co putatlonaJ odeJ have to events
and sti ™" u‘]us whis Mans that we coud distinguish, for exa p‘e between a syste 'that ‘Il
itse f to be read and another that a ters his narration in accordance to user actions

e Interaction, refers to, » the degree of access to odeJ para Mters at runti ™ L_pp 12,) Were
Ze tzer_199?2) points out that the degrees of freedo 'exhibited by the syste 'to user interaction
shou d be c jose y designed to et task require Ments

o ¥ resence, refers to a certam fee jing e er%mg fro™our capacity to act in a wor d, which is c jose y
rejated, in graphica]si u‘1at10ns to the deity of the sensory input and out put data

rhese three properties for™a cube in which the different syste M can be co ]pared ~or exa ]p‘}e a
syste" witha ] ‘}eve‘s high shoudbe, - fully autono bus agents and ob-ects that act and react according
to the state of si uJatlon and that are equay responsive to the actions of the hu®™hn participant, ; pp
129) Ze tzer ]99 2) adMits that he sti| Tds dif %th to rigorous y quantify his Broposed properties
In fact, it see™ § that autono™ y and presence are so" ewhat tricky concepts the Tst because it see™$
dif %th to c arify strlct boundaries between syste s and their autono™ y, especia |y if they are not react
ing to the sa™t sti ™" u‘]us the second because the i p‘]101t notion of presence does not, ¢ earJy, take into
account the sub.ective di "ension and posmb‘}e different welghtnmgs that different sensory cues have on
the fee ing of presence that, additionay, 1ght ajso vary fro™task to task

<)

L)
Autonomy
WD LLLD
) Interjction W)
resence
anl) &L

Figure 1: Adapted fro M7e tzer, 1992, pp 129

A though dif %th, a typoogy of graphica co n ]puter syste" !



— technica] %e‘]ity, the degree of reaistic rendering, co ours, texture, Mbtion etc, that raises

the question of their re jative i ]portance to different tasks and activities,
— representationa fa™t l1‘]iarity, is the environ™"ent fa™ l1‘]iar -
— representationarea_ity, is the wor d possib e ﬁ’ ’
o I medlacy of contro the Mdiu™ that the syste 'uses, where a set of natura behaviours for

interface interaction corresponds to a Mhre i ™ L diate syste

1 - . . . .
e ¥ resence, our so ™ any ti &s referred, that the authors consider to require sub.ective and ob.ective
Measures

In a carefu] ana ysis one can fid co™™bn issues in so™® of the fra™eworks revised and a differ
ent proposa] shou d be towards integration ® ajawski_199;) refers the sift ]1‘1arities between E is and
Ze fzer’s proposas In fact, we can see that the differences estab jished by E s about obects and actors
rese bﬁs Ze fzer’s concept of autono™ y and that Ze fzer’s interaction i p‘jles the sa™® issues has Eis’s
dyna" ics whe dlfference resides on the fact that E | is expands his concepts considering that virtua jenvi

ron™ents are space etaphors and Ze tzer on_y pretends to c



achieved In particu ar, the sense of presence can be di Mni



of infor™htion fro™ one type of externaJ representation to another, integrating and understanding the
re ationships between the™ = or exa pﬁ ®ogers and Scaife_199 ) con31der the interp ay of concrete
externa] representations and ™ore abstract externa representatlons in the co prehensmn of food webs
Considering that a certain way of presenting infor™ation ajjows a better co prehensmn is not enough
Scaife and *®ogers, 199 6)

¥ erhaps in a usabi ity perspective, et us now ook to the genera_tasks that a user can perfor ‘ina_ E
and their cognitive requlre" ents 1hls perspective can aid us to have a Mhre e grained understanding
of the activities that can be i pﬁ Mnted in a“E and to reais






a More detai ed cognitive ana ysis of graphica representations whe externa cognition approach wi | be

discussed further ahead

‘4, s~ o2 nn n _
1 > | -

S r
Mickelﬁ and Baker_ ]9@5 ) consider four types of farning tha



hite ock et aj _ 199 @) consider that research on educationa| app_ications of _E’s has been con

cerndd with situation awareness or sensory "otor skis =rhere is no detai ed research assessing the
re ationship between the structure and for™of a_ E and the nature of the conceptua ] earning that takes
pJlace rhe authors a so report Dede, Loftin, Sa“z" ]a_n, Cahoun, ¥ ob it and k‘egian_ 199 ) research on
e™ ]piricaJ eva uation of the effectiveness of _E for J[}(ing n 'llsconceptions, and consider this work vau
ab e in the sense that it raises questions about the design of appropriate n ]()da‘]ities for instructing the
do™hins or concepts

rhere are severa| exa™ ]pﬁs of“E syste 3 that were bui t for conceptua egarning, going fro n ]bio,}ogy



1 . . . .
dynaﬂ 1c and interactive representations phere is a c ear n



interactivity it n ]ay be possibe to provide chi dren with a "ore effective way of understanding and
reconstructing the for ™ notations used to describe the concepts,_)kogers and Scaife, 199 _, pp )



As we wi| refer these design princip s can be used in conAunction with the ones that Scaife and
kogers_ 199 ) consider, at geast, in the initia jphases of the research e think that these design princip es
can be further speci ‘ed and this wi]be one of the genera goas of “y work

6 n- °f"""r*

rhe ana jytica] fra™twork that I a™ constructmg for ™ research invo ves

o hd good di™Ensions for the characterization of graphlcaJ 51 u‘1at10ns in order to understand what
are the Key interactivity properties that these syste 3 pro "ote,

¢ consider the characteristics that Scalfe and kogers 199 6) and *®ogers and Scaife_ 199 ) propose
for externa  representations as Mhin fra™twork for the ana_ysis of Efs,

o use the design di™tnsions referred by Scalfe and kogers 1996) and _ ickens_199?2) and _ ickens
and Baker_ 199 5) for the raise of prag Mhticay design research, A

o use the genera tasks for “Es that Mickens and Baker_ 199 5) pr



ob-ect is centra] to the understanding of the prob‘}eﬁ " but * ]anipuJating a certain obect in the archaeo
ogica]site lay not have any infor lationau gain, un_ess the recognition of the obect is dependant on
its ™ lampu‘1at10n It is even possib e that for focusing the ‘}earner attentlon on the re evant infor™ation a
good design decision, for the archaeo ogica]site, wou d be to i Mt the possibi jities of n anipu ating the
ob-ect, considering the aJternatlve of presenting infor™ation by asi pﬁ click of an input dev1ce

rhe second prob‘}e s More con ned and Jess prone to n u tipe interpretations It is a Matter of
understanding how can we Make ®ore expJicit the construction of an abstract representation through the
use of More exp.icit and perceptua}y driven representatlons 1he hin issue is to know how to bui d the
concrete representations and how to ‘]mk the ™ with the abstract odes

It is c jear, however, that the co™ parlson between the two prob‘}e Y is not a conc jusive one since |
can not guarantee the perfect correspondence of the two whis shoud be seen ore as two case studies
with se™ contro jed variab s

26 a %—o o _tox o ten
The probﬁ’rthatl wa to mvestlgate through the archaeo jogy site exp oration is the usefu ness of ore
I‘Ca‘IlStIC si™M u ations W ore spe ca(yy, | want to understand the bene E of ajowing a earner to expjore
u‘1at10n of a certam Jcation or env1ron Mnt that otherwise he woud not be ab e to experience In
so" csensela” adressmg the prob‘}e of what are the bene Ts of providing a concrete representation
with high ‘}eve‘s of interactivity in a do™hin that peopﬁ can have dif Cu ties to experience This aso
considers the i portance of providing eve s of rea‘jls ‘of the representation and rea jistic here Mst be

separated in two different issues
e the pictoria rea‘]isﬂ or technicag %e‘]ity according to Mhite‘}ock eta/_1996),

e the interactivity rea‘]isﬂ " which shou d inc ude the notion






when one considers co ]pﬁx do™hins whe co ]p,}exity of the representation itse‘[f can be another prob
,}e" since co p,}ex representations invo yve different cognitive properties in co p,}ex dyna les So 1t can
be the case that we can not avoid ana jysing co™ pex perceptua probﬁﬂ s, investigating, for exa pﬁ if
the sub-ect recognises the particu ar affordances of the representationajob-ect or if the ob-ect pro" otes
good or bad ana ogies

£ w2, md tu-pest nti

The mteracifwlty properties b¥fing investi gated are

-
<
-

e _isuajizing the bene s of the possibi ity to disp_ay infor Mhtion using an aditionaJ di Mnsion,
the ; D disp_ay whe use of ;D representatlons wiJ] have different goas in the prob‘}e $ Wor the
archaeo ogica site wil be a way to pro Tote rea‘jlsﬂ but for the stereographic site it wij he p the
understanding of the prob‘}e ‘states



n

\"ikropou‘}os,"l_]99 ). \‘irtuaJenviron Tnts in science e



Zhang,J _199 )  whe nature of externa|representations in probﬁﬂ ]so‘yving,,,
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t o ot Software reuse, as a pro" 1sing progra mg technique, has jed to any techno
-‘»
ica deve,top tnts But it aso invo ves progra" s cognition, and different theories






Elu:atscaue: Class Java.lang.Long "E| ENACE L 8 IRaL 2 L)
) Pl | sesia - L) PR T |

g P LOTg 10
String and a Strinatoa lona. aswell as other constantszamr-

Figure 1 Experifénta_setup

3 X e—rne-nt
The expe?i ent consisted in asking 12 Java beginners to prograﬁ 'asift ]p,}e c.ass by reusing a c ass fro m
the Java AP I packages

whe Java AP I packages are standard packages of c_asses, written by Sun_the creators of Java)






‘A 4‘!!I <
‘a In a a
SRA I Fh ks m . .
wthe sub.ects a ] foowed the sal't pattern of progra mg wirst, they read and trled to understand
the probﬁﬂ description_ it took ] Mnute on average) when, they ooked for a co ponent to reuse_ s
Mnutes on average, though so & sub-ects dldn t search at a ), and nay did the progra mg Ony
two tests_out of 1 ) required “ore than& Inutes



ariab_e ¥ hondu™ber | ¥ hond™u™beror™at
yota tiTe ]5;"563 167555
Wo of pages when searching [ “pages @l Pages
Wo of pages when progra” ' Ing 4 37 pages 5 25 pages
Qua_iity of the code "9 5 2 5
¥ ercentage of reusers 4% 4 42 4
Suitabi ity of the co” ponents ‘g 5 iq ¢
Quantity of reuse 2§ 'S '
7

7

yablk; ®esuts for the? hondWuber and the? honaWu™beror ™t tasks

Tore AP 1 pages whige progra" mlmg_probaby because the progra" 'u"mg was Jonger) rhe quajity of
the resu ting code is the sa®™® for both tasks, though the eva



ina ly, the situation_?) produced better progra" N ]ain‘bl because_?) ed to jess reuse, and pro

gra" $ based on reuse were Audged of esser quaiity_seg S)

‘ag _o-xe-rtgz-

rhough the sub-ects were a | beginners, there were initia |}y two n

] ] . . .
casure ents of their expertise in Java
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Migurg, Experts under perfor" " whether they reuse or not

probab y read the descriptions ore thorough y when searching_as opposed to beginners’ who -ust

browse), and that they knew how to use the AP I pages as a progra u"mg he p

- ong>-p- -
5 Verdigi e By N

Once the sub.ects co™ ]p‘}eted their two tasks, they were asked three open ended questions about software
reuse

e _ hat are, in your opinion, the good aspects of the AP I pages as a reuse too -

M

e _ hat are, in your opinion, the bad aspects of the AP I pages as a software reuse too -

o Mhat shou d a perfect reuse tooj ook jike -
The answers we co gcted can be found in Section ro ™ these answers, and fro™the points we Mhde
in the nu™ lericau anaysis, we can draw so™t guide jines for the design of the reuse too 80™% of these

Sl L . : '
guide ines are a ready 7 by the initia_jdesign, so™t edtoafew bdi ‘cations

Component description As we saw before, the reuse too] wi] be based on a set of n ]()du,}es One
of the Most i™ lportant n lodu‘bs is the co™ lponent description Mhat appeared fro™ the experi" tnt’s



rherefore we wi | base the Tst versmn of the co ponent description odu,}e on the AP I docu™tn
tation Yet the sub-ects suggested a few Modi ‘Tations

e the cass and package nats shou d a_so be se f exp_anatory for beginners,
¢ it shoud have gss technica ter™ '1no‘}ogy,

e it shoud aso describe the code itse f, and Mhke it easiy accessibg_or even incude it in the
description j' particu_ ar y for the “_)nderstanding’ stage,

¢ it shoud inc ude so M exal ]p‘es,
o the packages shou d have a description as we |,

e it shoud be ess co p‘ncated and shorter his is easijy feasib_e for the search stage the experi
Mnt proved sub-ects don’t use the \"ethods keve]

Navigation Since navigation is an i portant issue, we initia )y designed a co p‘ete and ef ‘Tient set
of navigation toos yhe sub-ects re™inded us that the navigation shoud be very si p‘e ie ke the
AP 1, in®gWL), and that

¢ it shoud provide so n ]ething so that users don’t get Jost,
o the Search stage shou d actua )y have a search too,

e it shoud aways suggest a ternative possibi_ities, so that the user does not get trapped in one not
so good so jution,

¢ it shou d assist but not be intrusive

)" )")"

As a consequence, it was decided to keep the navigation too s to a ! that is, a bar "tnu and a

S a‘u wizard that ajows quick navigation between the four stages of reuse

Structure inajy, the syste shouﬂ incjude so™t ed1t1ng too s_to specia fize and integrate the co™

ponents) and a bui} in co™ 1ﬁr which was jacking fro™ the CXpCI‘lF ent’s rudi™ entary reuse setup)
rhese were not p janned at 'Ist, but wiJ|be inc uded in the Specia_izaton and Integration stages

b ¢-nxtg- _ niythi-use ot ety toe

Since this experi Ment was co™ ]p‘}eted, we have deve oped a Toek up of the user interface, and have had

it tested by a few possib_e users whe next step consists in designing the experi Ment too Kit, and then

progra" mmg the who,}e reuse workbench for rea
the experi Mnt described in this paper again, but

Once the syste 'is co p‘eted we wi ] perfor
using our too instead of the rudi ™ entary reuse syste" used here yhis wi have two ai ™%

m

e to test wether there are any "y or rgws in the design of the too or whether sub.ects have any
prob‘}e 'in using this Kind of integrated too that guides and assists the™

o and to know wether, in a si_" ]p‘}e con '3 guration based on the A? I docu ™ ]entation, our syste n ]a‘ready
brings so*¢ kind of bene 'ts

~ina/ly we wiJ/deve jop and co™ pare so™

search techniques or docu®tntation sty es

€ new sets of odu‘}es for exa p‘e to eva uate a ternative
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Mrite a® hona™uber_PW) c ass by reusing a Java AP I ¢ ass

o APW ob_ect wiyjcontain a te ephone nu”ber, such as 125259
o It wi|be initia jized using a String para’"eter, ie 12.;2.5_09, .,

o It wijJhave a toString)) tthod which wi give back a String such
as g12.3)2.5.9,

You HAVE to reuse a Java API class to write this class.

¥ ere is the ? honeList ¢ jass, which is used in an Organizer’ progra" !

e Itis basicay a “ector of * hond™u™ber ob.ects

e vhe Organizer’ progra"' ]cre'ates such? honeLists, adds
? hond™u™bers to the ™ re "bve ? hond™u™bers, and print




public class Phonelist

{
int MaxSize = 3;
PhoneNumber[] PhoneArray = new PhoneNumber [MaxSize];
int NbNumbers = 0;

// position 1 for PhoneArray[0]

PhoneList()
{
// creates two default numbers
PhonelNumber Onellumber = new PhoneNumber("1111111111");
PhonelNumber NineNumber = new PhoneNumber (''9999999999");

this.addNumber (OneNumber) ;
this.addNumber (NineNumber) ;
this.printNumbers();

}

public boolean addNumber(PhoneNumber aNumber)
{
if (NbNumbers == MaxSize)
return false;
PhoneArray[NbNumbers] = allumber;
NbNumbers++;
return true;

}

public boolean removeNumber(int position)

{

int i;

if (position > NbNumbers)
return false;
if (position == NbNumbers)

{
PhoneArray[position] = null;
NbNumbers—-;
return true;

}

for (i=position; i<NbNumbers; i++)
PhoneArray[i-1] = PhoneArrayl[i];

NbNumbers—-;

return true;

}

public void printNumbers()

{

int i;

if (NbNumbers == 0)
System.out.println("Empty List");
else
for (i=0; i<NbNumbers; i++)
System.out.println(”Phoif n. "+i+": "+PhoneArray[i].toStr:
}

ing());




rite a¥ honé™u™ber@or Ma_PWI) ¢ ass by reusing a Java A I ¢ ass

o APWIR ob_ect wijbe ab_e to for™at so™t strings
o It wi{for examp,e for™at_1 2 32,59, sinto,Brighton2_5 _9, .,

You HAVE to reuse a Java API class to write this class.

import java.awt.*;
import java.applet.*;

public class PhoneWidget extends Applet
{

// The interface attributes
TextField input = new importiimport
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t | ® now,bdge about which parts of the progra text are i ]portant to experienced
p gra" e 1ght give c ues about the nature Qf their structura | know edge and a_so n l1ght
be usefu] for the design of instructiona syste ™ for progra" mmg rhere have been sev

era] studies that have suggested that progra" Vs of proced



rhere are severa] ode‘s of structura know edge proposed for ¥ ro_og, however, these ode‘s are
not supported by psycho_ ogicajevidence yhe experi i ™tnt described in this paper tried to id out which









of progra" Yco ™ ]prjchension for ¥ ro jog that coud characterise the 'rgw of infor™htion and the te ™ ]poraJ
ordering of infor™ation re jationships of this process The infor™ation re ationships that they consid



Accordmg to Brooks_ 19 ,b and _ iedenbeck_19 86' progra" M rs use beacons in the code to guide
their co prehensmn process Davieg_1995, 199 b suggested that these beacons can be considered as the
externa] ana ogue of the interna |}y represented foca| structures of the progra" Mirs structura | Know |
edge This structura know,}edge see™$ to be based in the idea of progra mg p.ans for the case of
procedura] janguages, but this 1ght not be the case for? ro og It coud be that either the idea of a p an
has not counterpart in¥ ro_og or the nature of p ans is very different in this anguage

P B-n
As entlongd before, this is not a hypothesis testing experi



*do_sorg )*
/ /

do_sorg SortedList)
writg 'enter sorting data’),
read ® ey),
next_va ug ¥ ey,List),
bubb esorg List,8ortedList)

next_vajug stop,[])

next_va ug ¥ ey, ¥ ey[®est])
writg "enter sorting data’),
read Wew® ey),
next_va ug Wewx ey R®est)

bubb esort SortedList,SortedList)
verify_sorted SortedList)

bubb esorg List,SortedList)
swap List,Listl),
bubb esorg Listl,SortedList)
verify_sorted [])
verify_sorted [X])
verify_sorted [X,Y [®est])
X=<Y,
verify_sorted [Y[®est])

swap [X,Y [®est],[Y,X[®est])
X>Y

swap [Z[Rest],[Z[Rest]])
swap ®est®est])

figurg, A version of the bubb g sort progra" !

el



sche™hs rejated to data structure infor™ation ~ina ]}y, contro rgw re ations see™to be high jighted by
the points were recursion takes p_ace

~inally, as the CXpCI‘lF entaJ task incjudes the identi Zation of the progra kY functiona jty, dis
guised’ vers1ons of these progra $ have to be presentec%to the subects whe criteria to disguise’ these

progra" § is si™ ar to the one used by Mledenbeck 19 6)

&3 fQ:J‘u 4

The progra" Wer subsects of this exper1 "ent perfor &d three si™ ar sessions In each session, they
were given a hardcopy of the experi entaJ progra 'and were asked to study and ™t™brise it yhis
study period ‘1asted 5 Mnutes After this, the subects were given 5 Mnutes to reca| and wr1te down
what they coud re T ™ber of the progra" ~ina/}y, these sub.ects used another period of o 1nutes to
write down a short exp janation of what, according to the ! the progra 'does Fhege esti ated tif
were ca_cu jated fojowing the saf't proportions as the ti s for the _ jedenbeck_19 ) exper1 Mnt

The controJ group fo jowed a s_ight jy different procedure 1hey”1ere not 1nstructed to co prehend
but on‘y to & Mbrise the progra" s A so, they were not asked to write down an exp_anation of what the
progra $ do

As this was a pen and paper exercise, the cojected data was the hand written account of both the
recoection and the exp_anation of the functiona ity of the progra" ]by the sub-ects he reco jection
account was anaysed for each one of the proposed structures or this anajysis, the success rate of
recoection of each one of the structure’s instances was ca_cu ated for every sub.ect 1hese 1nstances
were cons1dered as correct)y recajed if the subrect wrote a verbati copy of the progra code for
these seg Mnts, however, co™hs, dots, spaces and indentation were not considered in deter ™ 1n1ng this
success of recogection A so, if the sub.ect reca‘1,ed a J&)rocedure or var1ab,}e Jf}mth a different na™® but
was congruent through a | the progra 'with this *bdi ‘cation, then the bdi 'Cation was not considered
as an error

As Mntioned before, structure instances co ™" pr1se severaje e Mnts which cou d be scattered through
severa jines of the progra On‘y recoection of who e instances was considered as successfureco
ection If, for exa p‘e Q (yof a particu ar instance was correctjy written down, this instance was not
considered as correcty recajed This strict criteria for the recojection of instances was considered as
appropriate because this study is interested in wh1ch structures, as chunks, are re evant to progra" Wi

The progra" mers account of the progra 3 functiona ity was anajysed in ter" s of its correctness
Each of the progra 3 perfor 3 severa| functions -ghe rainfall progra" for exa p‘e reads a st of
vaues and obtains an average of these vajues and the1r Maxi™i™ occurrence whe conversion pro ra®™
va jdates a binary nu™ber and converts it to its deci™h equ1va‘}ent and the bubble sort progra gure

4 ) reads a _ist of vaues and perfor $ a sort procedure over the ™ ghe sub-ects’ functlona‘jlty descr1ptlon

‘was required to - entlon these ™h.or functions in order to be considered correct or exa p‘e for the
rainfall progra ! state ™ents equivaent to ‘read a (ist of vajues’, obtains an average and ’obtains the
Taxi™u™ were searched in the sub.ects description On(y if the three state ™ents were identi ‘&d the
account was considered correct A si™ ar criteria was used for the other two progra 3

3 6 Qy t,

rhe data o’rl this experi” ent was ana‘ysed in three parts whe Tst part dea t with the success rate in iden
tifying the function of the progra by the two groups of progra" "irs whe second part was concerned
with co™ par1ng the success percentages of recoection for the four structures taken into account yhe
third part co pared the percentage of reco jection of each structure versus the percentage of reco jection
of the progra 's ines

- m

62



- Control-flow

M s

[ schemas
e
Re

NOILD3T1003d 40 39VIN3IOH3d






o

S

©

PERCENTAGE OF RECOLLECTION

2 - Schemas
1+
00l 1 - Other lines
4/04/
2
K
%
%,
Y,
S
Re

Tigure . ¥ ercentage of recoection for sche™hs and jines outside the ™

ES

©

M-

PERCENTAGE OF RECOLLECTION

. b . . .
Figure ~ ¥ ercentage of reco ection for foca  structures of p_ans and jines outside the™

o5



these co™ ]parisons for sche ™hs and p.ans he resu ts for techniques and contro rgw ook very sift ]1‘1ar
to those for p ans

As direct co™ ]parisons between the groups of progra" Wrs had ajready been perfor" td in the pre
vious ana Jysis, and ajso in order to avoid L ®brisation and size effects, the statisticaanajysis for this
third part of the study focused in the rate of change of the dif



when considering on‘y the bubb e sort progra " which is si 1‘1ar to the sort progra 1edenbeck uses,
are basicaJy the sa % to those obtained when takmg into account the three progra SMSO it see ™ that
the Key difference is the progra" mmg .anguage considered

It see" S reasonab g to think that in absence of any other infor™htion_neither interna| nor externa
docu®™entation, and with variab g and procedure na®™ts that do not he p ’uch to grasp the * eanmg of
the prograﬁ ) patterns of typica operations perfor ed over fa™] jiar data structures can be very i portant
to start akmg sense of the code ghis jack of docu tntation and ™'} aningfu | variab e nats see™ to
be an i portant issue for P rojog  Green, Be,ua y, and ¥ arker_19 ") Mntion that? roog, due to its
poor ro expressiveness’, is specia}y sensitive to naing sty g_ ,Sa jent variab na®ts are a/™ost the



structure re ations are i ]portant at the beginning of the co n ]prehension process for? ro og progra" Wrs
rhe resu ts of this experi Ment suggest that the n ]entaJ n ]odeJ that® ro_ og progra" Mhrs buid at ear y
stages of the co 'prehension process is different fro™the one that progra" Wrs of procedura anguages
construct gxhe for™er see ™ to be based on data structure re ations whi e the jatter, according to _ ieden
beck_19 ¢) and Dav1es 5192 ). is re ated to functiona, infor ™htion 1h1s conc,]us1on needs to be con
I} td and 1ts i portance needs to be re ated to a More co™ bon progra mg task such as debugging
or progra Mydi Tation Ony when it is estab jished that these J[illdmgs are i portant for actua| pro
gra alt mmg tasks this infor ™htion coud be app.ied to in uence progra" mmg instruction and the design

of progra mg toos

4—‘r=g-u=g-
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Figure 1 yangent? oint

scenarios to which the tracking a gorith Mis app.ied and anzrlﬂjyses the effect of vibration to the tracking
m . . m.
perfor”ance inay, Sectiony concjudes the paper and re ‘€cts the “"ain resu s

> ki

whe tracking Mchanis ™ introduced in this paper Mkes use of we ] estabjished and re jab e i ]age
processing techniques and is designed to process i ]age sequences with jitt e scenery, such as shown i
the i ]ages fro™ ]!"Tigure ¢ and It ]age sequences containing ore scenery, such as shown in igure
can a_so be processed and produces reasonab g resu ts

A tangent point for™$ the jocation, where the driver’s direction of gaze and the extre ™t inner point
of a road bend touch, but do not intersect he road sche ™htic in Nigure 1 ijjustrates this -ghe b jack dot
represents an approaching car, and the grey dot represents the tangent point on the road bend yhe dotted
arrow indicates the car’s current heading and the dashed jine shows the driver’s direction of gaze, which
touches the tangent point



igure 2 s’ %)othing and X Axis Differencing

of neighbouring c usters are jocated very c ose to each othe
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Figure ; Degree of ¥ 0 yno n }aJ

igurg, yracking the -yangent? oint

_ he extraction of potentia tangent points fro n lpo‘yno n {a‘s is a standard procedure and requires the
rst derivative_gradient) whe tangent point, as shown in



g

b) <)

Figure 5 wheyangent? oint andMoise

a neighbouring range of at fast two other tangent points in the history A  neighbouring range,_; in the
context of this progra" ! Mans that at_gast two tangent poin






Wigure , Custering of yangent¥ oints

333—v— nnt'ont

The sequence in™ %ure shows that the tracking anOI‘Ithﬂ is not restricted to a set nu®*ber of tangent
points whe road shows two tangent points which coud be fojowed by the driver, the curve of the



. & . .
Figure = Severa ¥ otentia [yangent? oints

the perfor hnce of tangent point iracklng abi fity, under increasing cafbra V1brat10n

The sequence consists of 15~ continuous road i ages in wh1ch the progra 'can detect 4 tangent
points correct jy and 1 tangent point incorrect y, with no added ca Mra vibration 1he graph’s Vertlca‘]
axis shows the a™ount of detected i ™% age regions, and the horizonta jaxis shows the a "bunt of rando ™ ‘57
added horizonta | ca®tra vibration in units of pixe ] whe soid b ack dots indicate the a™bunt of correct y
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known, inc uding which so‘]utlon is the best so_ution, and therefore if we are using the search space to Md
a sojution to a rea| prob‘}e Yitis no Jonger usefuto search the space as we a‘lready know Wthh so_ution
is the best W owever, if we stiran the sa™¢ search anOI‘lthﬂ on this sa™® prob‘}e ! the dyna lcs of the
search anOI‘lthﬂ wou d be the sa™ It has no way of Knowing that we a ready know the best so_ution
wherefore, if we want to ke a de fition of search processes that is based on the dyna lcs of the
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~igure 1 yhe structure of an active set trace

the structure of a history trace is a (ist, or ti ™ series, of ob.ects whe history trace aso shows us the
order in which the search process perfor"t td work, as each eva uation is considered to be a unit of work
¥ ence the history trace shows us the work dyna"t lcs of a search process

R . . . .
A signi cant aspect of the search process that the history trace ignores is the set of eva uated points

M \which the next candidate soution wijjbe generated Wost search zugorith"t $ use hints gained fro m

st do not re & Mber

fro
previous_y eva_uated points to he p direct the future search direction & owever,
the who e of the history trace Instead zugorith"t 3 Keep a sub
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Searc

> / Non search

Persistance —F——

Time

Wigure ; Distinguishing between search and non search processes

Wost i ™ lportant is that a rando™ process wi | not fa)jinto this de I}lition, and neither wi] the process
of a hi] c‘]i"t ber on a nee;:l‘}e in a haystack jandscape_or indeed at ;andscape) and I a™ very halppy
with that too —ghe dyna"t ics of a hiJ c‘]i"t ber on a need g in a haystack jandscape is what one n ight

cay/a ter™Ination dyna"t lc where the active set trace is an ap
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Rigure 6 whe for™a structure of a Cyc jica y? ersisting *®e ationa Ob.ect_ (¥ *0)

whe & {)deJ is as fo jows
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that it was p aying’ in an approxi Mhtion of in ‘nite resources Once jife had " [ed the space avai ab g,



introduced the persistence ratchet whe persistence ratch



rhe u fi n ]a'te take ho F e ]essage of the paper is that if you want to study autopoiesis, you have to be
using a dyna" }caJ syste" lt'hat can support search processes, either by aowing exponentiaj growth or

by using a search anorith" !

e
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t o I Ob.ectives

B cause patho ogicaworriers have unrea fisticaly hi gh expectations of negative events hap
pening, the present study investigated the effect of ™bod on the generation of reasons why
future events 1ght happen, and on -udge tnts about the probabi ity of such events hap
pening

Design

rhe study used a between sub-ects design in Wthh different groups of nonse ected sub-ects
were given either negative, positive or neutra| bod inductions

\"ethods
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prevented than how it can be prevented

In a test of the app_ication of the avai abi jity heuristic to exp_aining worry re ated pessiﬁ 1s™about
future negative events,\"ac‘}eod, i‘uia" Y& Bekerian_ 199 1) found that severe worriers tended to gener
ate ™bre reasons than nonworrier why putative future negative events n '}ght happen and fewer reasons



and co™ ]p‘}ete so™t tasks ~ina ]}y, subrects were tod that in order to a_eviate boredo™ a short break
wou d occur in the proceedings in which they woud be asked to re jax and (isten to a short extract of
m .

usic

Stage1 A sub.ects were asked to co n ]p‘}ete the? enn State _ orry Ques

M
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Wean score on the.‘?s ® for ajJ‘ sub.ects way, F9_sd ]258' whis co™pares with a Mtan score of
4 - ® found in genera Mlse,tected sal" ]p,bs of A™trican sub.ects_} W=1,2; I Wo.ina & Borkovec, 199 ),
"and a ™tan score of ; 4 found in ana pgue c jinica sal" ]p,b_s diagnosed as GAD by GAD Q screening
M= L\"o,}ina & Borkovec, 19 ) "Il?re was no signi Tant difference in? 8 Q across the three

Tbod ’indgction groups [ 2,59)= 15, p= 5] ean? 8 _ Q scores for the three grdups were § 25_sd

L o)y gy _sdlled)and, g _sdI125;5) forMegative, ¥ ositive andMeutra | Groups respective )y

P led »heg Y i~

yab e ® shows the ™tan anxiety, sadness and happiness Casures for each Group both before and after
the ™bod induction -whese were subsected to a group_negative vs positive vs neutra) X ti n ]e_pre

induction vs post induction) ana ysis of variance Anxiety ratings exhibited a signi cant group X ti "
interaction 22,5, )= 56, pilgy, 1] A though there was no signi cant difference between groups on the
pre induction Mlasure [7=2 25, LSD aJ| psag ], there was a signi Zant difference between groups on
the post induction anxiety Mlasure 2.5 )=-4 , Pilgay 11 The Wegative Group reported signi ‘cant_y
higher post induction anxiety ratings than both the? ositive and the®eutra |Groups [L8D, both ps Q7]

rhere was no signi Zant difference in post induction anxiety ratings between groups ¥ ositive and Weu

tra] -whese data were aso subyected to an anxious_ti 1 x anxious_ti ML 2) within sub-ects anajysis
of variance his exhibited a signi J%ant anxiety x ti m interaction 22,5 )=, - Phlfy, °], re “€cted as a
signi Zant increase in anxiousness between i 1 and ti™® 2 in the Wegative Group [tan diff=1295,
P 5] co n ]pared with a decrease in the? ositive andWeutraGroups

n
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¥ appiness ratings a so exhibited a signi J[g:ant_ roup X rating interaction i 2,5 )=19 5 5, pgy, 1] Pre

induction happiness ratings did not differ signi cantyy across groups_LSD, a | ps g 5), but did differ
signi cantyy between groups at the post induction stage [f7 2,5 )=1_ 22, pygy, 1] ¥ appiness ratings for
the Wegative Group were signi cantly ower at post induction than ratings for both the ¥ ositive and
Weutra Groups, and the? ositive Group showed higher post induction happiness ratings than the N‘eutrau
Group [LSD alpseg 3] ,.hen sub.ected to a within subect ana Jysis of variance, the happiness_ it 1
vs tift2) x group mteracMon was signi Tant LS )= ]987 S, pilgy 11, re ecting the fact that happiness
ratings go down in the Wegative Group [tan diff 4 5 Pagy, 1] but up in the ¥ ositive and Weutra
Groups

33 € _en?, s
Tigure 1_ not mc‘]udedb shows the response pro ‘}es for each ™ 04_ QY L ’ig ?,4 ) 7'4- Q9 L» 2;6 __Xx)



case of the? ositive Group than in the case of the Weutra | Grou



a negative "bod to ~udge negative events as ore Jike y than individua s in induced positive or neutra
"hods

WacLeod et a] 199 1) have used this re ationship between the accessibi ity of reasons why events

n ght happen and .udge" ents about the probabi ity of the event occurrlng to exp.ain why severe worriers
have signi canty higher esti ™ates of bad future events happening to the ™than do NONWOITiers_see a so
asey & Borkovec, ]99 ?b [ owever their exp anation is based on worriers having a ready e‘1aborated

these reasons and the™ be1ng bre readiy accessib_e than reasons why negative future events 1ght
not happen whe present resuts suggest that this re ationship between nu®ber of artlcu‘1ated reasons
and probabi jity .udge" ents can aso be found in an unse gected popu ation of sub.ects when "bod is
n anipu ated rhis 1ndlcates that prior e aboration of reasons through chronic worry1ng is not a necessary
condition for the si u‘1atlon heuristic to account for event probab1‘]1ty esti™htes, but that Tbod aso
appears ab_e to in uence the accessibi ity of reasons why events 1ght occur

whe ™hin effect of ®bod on the generation of reasons why future events 1ght or 1ght not happen
appears to be a reciprocaone in Wthh negative "bod in rﬁences the nu™ber of reasons why a bad future
event 1ght happen, and positive bod in Uences nu™ber of reasons why a positive future event 1ght
happen Weither bod state in Uences reasons why events 1ght not happen rhe in uence of " ood on
reason generation for incongruent scenarios ay, however, be varied . hereas the response pro ﬁ “of
negative ]ood sub.ects in the context of a bad scenario c earjy differentiates fro™ that of sub-ects in
a neutra] bod, there is no signi Tance difference between the pro J[;I}e of these groups in the context
of the good scenario —his, suggetsts that a negatlve "bod soeJy exerts its in uence on reasons for an
event occurring In contrast the pattern is ™ore co p,}ex in the case of a positive "bod whe response
pro J[;I}e of subqects in a pos1t1ve Mbod in the context of a good scenario differed signi J[(I:ant‘bl fro™those
in an induced neutraJ MHod, interesting ly, however, there was a 8o a signi_cang_negative) difference in
response pro ﬁ for these groups in the context of the bad scenario whis nding suggests that perhaps a
positive Mbod has an inhibitory effect on 1ncongruent scenarios un_ike a negatlve "bod that ™ ereJy exerts
itsin uence on pro’ reasons whe J[rlldlngs fro™the negative and neutra | Mbod conditions are consistent
with the fact that peop e id it easier to retrieve reasons why an gvent wou d happen rather than retr1eve
reasons why an event wou d not happen_ Dunning & arpal, 19 ) Indeed, data fro™the neutra| Tbod
induction group de™bnstrate that, in the absence of a fbod ™ an1pu‘1atlon pro reasons are signi J[(I:ant‘bl
ore readiy generated than con reasons regard ess of whether the event being considered is a positive
or negative one turther More, if a Mbod is congruent with the va ency of the event for wh1ch reasons
are being sought e g thinking of reasons why a bad event wi{happen whi e in a negative "bod), such
reasons are jKey to be "o readiy retr1ev%d than if the ™bod and Va‘ency of the event are incongruent
JB.aney, 19 6, Bower, 19 1, weasdag, 19 ;), and when pro reasons arg ore accessib e this appears
activey to inhibit con reasons_wversky & ® ahne hnn, 19 -3 ,¥och, ]94_ ) whese processes n ay we(|
contribute to the effect of negative and neutra "bod sogey on the generatlon of pro reasons and not
con reasons woreoever given that reasons for a good event in a positive "bod were offered in ™ost
abundance by the response group and a so considering that individua s are prone to persist at processing
Wthh hintains a positive but not a negative "bod d_ Sinc air and \"ark, 1992 Wartln and Stoner, 199 6)
one 1ght indeed expect an inhibitory effect of incongruent scenarios in a positive but not a negative
"bod

? rocesses which faciitate the e aboration or accessibi ity of reasons why bad or negative future
events 1ght happen wi ] provide so™t exp.anation of why chronic worriers have such unrea_jistica}y
high .udge tnts about the Jike jhood of such events happenlng_“asey & Borkovec, 1992, \"acLeod



scenarios about the worry topic_Davey & Levy, 199, asey & Borkovec, 1992), and this iterative
process a,ows for both the generation and e aboration of réasons why bad future events n l1ght happen
si” har‘y, the dysphoric and negative "od frequent y asso
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