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5, U, Rate the truth and usefulness of the belief. (See Process: Raling a belief's Irulh 

and usefUlness] 

WooIdW;jeW ... 
e>_ ,­
~ 

e .. 

",. ,.-;"_.,,,,", ,-'., ,-,-,.,~,_, ~,~ ~'*" .... ,., __ ,~ ~,"', _,' ~.'W ,,,,,.d , ,,,,,"""" ~.,~"\_ 
'"'' '""h~_"· ,~,~ ".«, , .• i_ •• ,""" ,"" ""'''''' ",,,,,-, *,,,,,~", ~,,, n ........ ''''~ ~ ,_.,_,~ 

".".'·.Co_ >'<_ ~_." "> •. ,-,,",~ .". , ___ ,_, ~ _ .. __ ,_,._.-Lo_ '''"'' .~"'~"" _ y,",,~ "'. ~,",,-_ ,,>~,~~ 

"",,""c.... "'" *"~, H'",' .~-, ,~""_, ""~*' _. * "'" ___ ,; .","~'''' , • . ""u, ,,"_M_~ ~~ 

- ~-"'"' .. ~""""< ... -...., -_ .. '" "" ... "'-""';- '''''''"'''''~'"'''-"' ,-' .... """ ,~-," 

o~"' ...... "" «,~.,~ ~.,,~,"--'""- '", ..... '.""0. _", .,.",,,,~", ~''"'''. ,,,.,,",_. ,_",-".,. ,"".." 
,",,'. ,"""" .~"" ~ ~"" •• " ..... ""'"' ",,' "'" "_ '~'.",* .. , "'"" ,,' •. <>C ,"",,,b.'.,,,,,,,,,, '''''." """ 

,:" 

Figure 27 illustrates a possible screen layout for the creation ofa new belief. A user may 

choose to rate the usefulness and truth of a belidmanually, or rate it according to the 

knowlooge source_ Furthermore, the system would have the abilily 10 recommend topics 

and goals through analjllljs of tile content of the belief. 

Communicating a belief 

11m process is used to enable people 10 communicate and share Imowledge, As part of 

the commWlication processes, it is not only the belief that is communicated, but also all 
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-"" - .H •• '.'''.· '' '''' ,:- ."",", ,"' '""" .,.,""' ,~ " ... .iO(~ ., '" ; "',~ ;,"" '''V' 
-! "'''''''''''''''''''' ~. ~",,,, "",,,,. ~ " .. ,,~ ''''- ' '''~ ,,~ .• -. _ .• " , .. ,;<. 

"', "'~" "-", .• ,,,,", ~-..."~ "''' '''"", ,,~ ".,; "~,, """'''-''' .... "". 'C, 

F1~ur. 28: s.c"".n-<hoi foc a hel~ lrowsing screen of a corpcralc mcmury ,y,t.:m. 

A~ mentioned in the preceding chapter, <Illd illustrated m Figure Zg, there ar~ many way. 

to query the model. Search crit~ria could include minds, t()pics, g()als, kn()\\1edge 

s()urces, meta-knowledge, forgoU~n bdiefs, truth-values, usdulness values, and 

communicatioo channels detaib. Note Imw the screen-shot in Figure 28 emphasizes the 

truth and usefulness of a belief, as well as offen; some type of metric as to the 

trllStworthiness of knowledge sources. 

6.2.3 Administrative procedures 

The proc..sses outlined in this section describe how the system admirustrator would 

maintain the c()ns~nsus mind and ensure that goal, topic, and knowledge source mappings 

in th~ organizational Jayer (See Section 6.1.2. Organizational /ayer) are ,'alid 
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Verifjdng mappings 

The kno\\·ledge manager neods 10 accept or reject ali the mappings that are taggc:d as 

"unknm...n". Based on commonsense rea.o;oning and understanding of !he concept.<; being 

discussed, the status of mappmgs are changed to "accepted» or "rejected", whIchever is 

appropnate. 

Maintaining the c(Jn.\·en.\·u~· mind 

The COllien.'lUS mind can be maintained by automated processes lhat automallcaliy 

idenufy widely knomJ, true, and useful knowledge. 

1. S: The system should make suggestions of new entries that are eligible to be 

included in the coruenS\lS mind based on averages of truth and \lsef\llness val\les 

of beliefs, and making we of the mappings tables to calc\llate how widely knO\\l\ 

information is. These values are compared to the conditions fOlJ1d in the 

threshold tables. 

2 S: For all the beliefs, topics, ioals and knmvledge sources that are accepted into 

the COllSen.'l1lS mind, entries need to be added to the mappings tables. 

In the same way as entries are added to the consensus mind, existing information in the 

cOlLlensus mind should be verified to be within the specified constrai~s, other;>,';se this 

information should be removed from !he COll'lerums mind. 

6.3 Prototype Corporate Memory System 

This chaptet has present.,j details ofhmv a corporate memory' system shO\lld be built 

using Ep,K These detmls were used to dev elop a nlSllber of small implemenwtions of the 

model along with a subset ofthe querie.s descnbed in S.ction 5 5 (Evalu.ating People and 

Knowledge from Epil(j. The mm of the experiment was to test the feasibility of 

implementing a corporale memO(y system ba.o;ed on the presented. 
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Twenty senior students were given a description of a subset ofEpiK and asked to 

Implement a system based on their o\vn ideas and understanding oCthe concepts 

presented to them A total of 5 different systems were developed by groups of 4 students 

eac~ Groups were given carte blanche as to their choice oflanguage, deployment 

platform and inteTpH!'tatlon oCthe problem athand, 

Four oC(he live groups decided to implement the system using the World Wide Web 

(WWW)as a platform for the user interface. One of the groups implemented a stand­

alone windows application using a rapid application development tool. The groups 

making use of the WWWusedeitherJavaSenerPages or PHP3. The relational database 

used in all cases was MlCTosoll SQL Sener, 

6.3.1 Assignment Description 

An extract of the description ofEpiKgiveIt to studerrts follows: 

·"The taU: i, to build a corporale .""'ary ,","'''' Ihal "'ill "'''''''g' the """",Iodgo oj 

,,,div,d,,,,,, i~ an CO"ga"izarion Th< C<"ganirmiontll ",omary '"u" M campri"d oj ""'Iry 

minds that ropr .. enl individual,. Hach mind .... compr"od oj malry Mli'fo. e,li.fo qc< 

cGmpn'"d ".fa WeI d.,cn'bing whal i, <Ot1",ined in tho b.lior. Cf,nt.ftl {Jho aCJual 

lmawl.dg<j, cerlainly vohoe JI",' ,""crib., Jho ox"'" 10 ",hid< thi, pioco ofknml'l.dge i, 

a"umod 10 b, Iru" a urlflinty v<lhl~ ducriplian th~t d"m',,", whal focl(n """ r~*'M 

1"'0 accollnJ whon rating Ih< <maiMy oj"rhi, b.~<r. "nd ""'Io-*M..wdg~. M<l~_ 

kn"",l<dg, i, ;njimndn'"" IIuu Ih. ,>"r,m c"" oMain wil/oo"J a.,JrinK ,;,. Unc jor inpUl, ji,.. 

oXllmpl •• Iho 001. and Jim<, 

Within ~ m",d. b<li.fo ar< "lal.J 10 each othu via re/alimu, Each "Ial/on c~n c<lal. 

only ,"",0 boliofo. e.li.fo thai an /JOJ conlaini1d in lhe JamO ,"ind cannol "" ,..taled 10 

oach ",hor, jt,1a/iom com~i" ~ I4bd t"'" d.=ib., Iho ... Ial/omhip b.tw«n th< boUefo 

and m.ta_browI£tJ.ze (,,' d",:>"ib.J abo",). 
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[<oM,",,! H~ 
N......INo_k 

joy ",. 
I~dil-Loyu 
1'0"' ........ $oIfO...,....iacllot i 
r-... ! ,-, 

~""""'''Dn 
fi"""""J .w.., 

"dn.~1 1'0"_ .. 

~ 
""'"",,-of \!!""'io~ 
.~ ... 

I,I"",,! .... < 

FiguY< I: Example o/two indi.,,'dual3' Im<7wI<dge about Neural N,tworh 

[ndi.",dwl> "'" gi .... n 'he opporlunily '0 CO""""IJiCRle bell,;; 10 w"h ofh, r, IM,-, b,. 

jorming com",,,ni<arion lin .. h" .... " b<lIo;; i>t diffir."I mind>, An indi,id"(ll can 

c"",mlmical< " btl .. jto ""'II)' P'''Pl<. S"do a oonu.tWlicat.d b<li.ft con b, ""n d in """ 

"jl"''' ""'Y', .. thor a, a dupllcar. of'ho b, li ,j<hat fin, bun oommumc,,'M, CO' ,,, a h.lkf 

proxy (for >pac< .fficionry). rn" hly id, a to """mber i, <hal Ihe n<w p"~"" 10 whom 

'M bollojha, b<en comm""iootod "'''' no .. ,..1"" lhi" b.li.jlo GI/r", "'Ii<!, in h#·1~r 

0"" mind A. wi<h b,Ii,;; and "Iati~>, commWli,'oU"" lin,,' al"o /r""" m<1f,·'""",I<dg' 

,-" Iaud '0 ,he", 

• AAil"g a ".w b.kejimo a mind 

• R,/aling a b<li,jlo o<her "'/j,,!, in 0 m'nd 

• C"",,,,,,,,,oalmg a beli.jto o<h" Indi."ldullu 

• Flndmg 0111 wh;,,, "'h" indivIdual" or< ;" po."'"""i"" 0/ a ,''',-If,;n b"h,j 

• &I11' ''''ng b.b-.j, acc",d,ng to Iwyw",d, in "'M"""""'" label>, beli"j 1f,}"I., 

b"lioj comml, cmainly val"" or m<ta_li:noo>l<dge 

'y,,<m: 

• WfIn ,r< ,Ir, '''1' mowl.dff' a,a"",' 
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• JJ1ro ar. Ihe lop co,uum",.' o/know~dgd Thtll i<, peopl. tluJt 1[<1 knowl.dge 

via co,"m"nicaU"" bul do 001 ndlSlri/JUle knowJ<dg< loothu individual., 

• A"~ ,''''''' any CG,,,,,,,,ni<ati,,,, !{roup'ionni7tg? Ar. Ih,,.. c.,.,ain itldividual., loot 

O'ammunicai< mon with ~och oil,,, tha~ wilh olh".'? 

• JJ1ri<h ,nd,viJw:Il. a,.. Ihe mO." ",,,,,.d, """'d ()t1 lh~ c",'ai~ty ",,1"< lhal ""opl. 

hav. am'gmd 1o krlOwl. dg. II,.y htw. cr.at«/!" 

It is clear from the extract above that for the plIJlOses of thIS cxercise EpiK had been 

simplified in /he following ways: 

• Students were not asked to represent goals, topics or knowledge sources. 

• Beliefs are described as being related to only one topic through the CXlstence of 

OIle helief label for every behef 

• Students were not req\.llroo to implement the default rating rules; truth-valu<:s (or 

certainty-values) of beliefs \~ith respect to a topic arc values that a user must 

supply along with a reason for the supplied rating. 

• A notion of abe/iefproxy was introduced as a mechanism for space efficiency. 

• Knowledge manager queries were limited to retrieving information about the 

dynamics among the people. 

6.3.2 Differing Interpretations of the Problem 

The follov.lng obseT',ations were made during this exercise: 

• All the groups developed two different views of the model; OIle for a user <Illd one 

for a manager. All the groups implemented simple authentication m<:chanisms to 

identify the user andlor manager prior to system usage. 

• One group identifi ed the need for maintaimng information about the originator of 

the knowledge. This was surprising seeIng as the idea of a knowledge source was 

not mentioned to the student~. Although this gro,"" only identified the origin of a 

belief as another person, it seems that their system could easily be extended to 

take mto account other knowledge sources such as perception or reasorung. 

• Four groups decided not to make use of belief proxies; however, only one of the 

groups elaborated on their reasoning for this decision. The reason given was that 

if an actual belief was modified and there exists a belief proxy that points to this 
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belief lhr:n the person in possession of the behefproxy can no longer claim to 

ha,'e understood that belief. 

• One of the groups chose to represent meta-knowledge separately for each of the 

entities in the model , md not as one global sel ofinfonnation. The students clmm 

that this makes the system ~e efficient as well as allowing for unique types of 

meta-knowledge to be stored for every entity. 

• One of the groups identified the limitation of only being ab le to relate beliefs to 

one topIC lhrough the use of the belief label To overcome thi s, the group defined 

a relation called "CATEGORY" and thereby allowed themselves to create beliefs 

that contain category names and relate beliefs to these categories. This group 

rightly claims that such an extension to the Jmdel results in substantial effici r:n cy 

improvements in searching algorrthms, This also allowed the group to relrie,e 

information aboul which topics are "hoC in the company by analysing the topics 

most recr:ntiy related to beliefs 

• One group correctly noticed that communication channd s cm be easIly 

represented as belief relations WIth a p!'e-dd ined label, for example 

"COMMUNICATION". 

6.3.3 Query Implementations 

All the groups successfully implemented aillhe user qu<:ri os specified in the assignment. 

However, the knov.,Jedge manager queries pro,ed more difficult than e>.pected for many 

of the groups. These difficulties were probably due to the need for comple>., nested SQL 

SELECT st.atements. 

It is interesting to note that one group not only implemented all tho knowledge manager 

queries successfully, but also attempted to answer additional questions o,'er and aho,e 

the questions specified, 1bey attempted to answer queslions such as "W7w are the top 

communicators o[/mowledge?" The group noti ced lhat answering such a question is not 

simple Oecause there is a need to lake into aCCOalt .... ·0 variables; quantity ofbeJiefs sent 

and quantity of beli efs receiwd. The group attempted to combine these .... ·0 variables into 
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one fimction that returned the communication strength ofa person and were thereby able 

to ans,,,er questions ormis nature 

6.3.4 Lessons Learnt 

Some inleresling lessOils were learnt through the implementation of the prototype 

systenls. Firslly, il seems easy to base a corporate memory system on EpiK, il also lends 

i[selrlo denlopment corporate memory systen15 with very dilIerent approaches , 

Secondly, details ilial were omitted to simplify the tlL'lk were adopted lL'l extraneous by 

~ome of the groups, thereby strengthening belief that the modelling primitives are ooth 

intuitive and u~eful. 1b.irdly, the complex graph structures ofinleHelated belief~ were 

,'ery difficult to present to the user. Thi~ made navigation of beliefs difficult to 

lUlderstand, and the user often ended up being '·lost" in the corporate memory, lhi~ 

problem was especially pronunent with v,eb browser based interfaces. Lastly, an 

implemented system making u~e ofEpiK would need to maintain additional inrormalion 

to make it useful in practice. Such information includes: authenlicalioo inrormation, 

information about beliefs that are unread, and beli efpre~entation options. 

6.4 Conclusion 

EpiK has been described through the use of an ER-model divided into /i"e layers, The 

indivuluallayer represents the beliefs, goals, topics and knowledge sources of 

individuals. The orgamzafionallayer maps similar beliefs, topics, goals and kno\\1edge 

sources across multiple minds, The raring layer maintains truth and usefuln ess values of 

be1ief~. The meta-knowledge layer maintains meta-knowledge about all information 

contamed inside the model, and the configura/ion layer stores the threshold values and 

conditions to which beli ef~ mUSl conform to be accepted into the consensus mind, 

Procedures that outline the usage of EpiK bave b<.en outlined along with proC!'d\Ies for 

maintaining the system and ilS components. Along with the ER-model, these procedures 

describe a design for a corporate memory sy~tem based on EpiK 

112 



Univ
ers

ity
 of

  C
ap

e T
ow

n

Thi, rough ,ystem de,ign has been simplified and implemented in different prototype 

systems in order to test the feasibility of developing a u,eable sy,tem based on EpiK 

Despite the fact that the prototypes implemented only a subsection of\k complete 

model, it has been ,hov,n that an epdernically based corporate memory model can be 

utilised effectively in a practical corporate memory system. 
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7 Evaluating and Extending EpiK 

Numerow studies have been conducted in knowledge management literature that concern 

themselves with investigating human re"use of knowledge, sources ofkno\o\iedge and 

methods of interaction between llldividuals. 

[NEMOOJ investigates the frequency of usage of dilTerent media for coIlaOorahon among 

project parti cipants. The survey collected data from nine virtual teams, distributed among 

mne companics. Seven out of the nine teams used email as a primary tool for 

collaboration urnong project membef$. The two teams that used other mechanisms of 

communication had email as the second most frequently used collaboration tool. An 

unrelated study done by [DP'J81 showed that people are more likely ask a pef$on they 

know for information rather than searching for infonnation themselves. 

The studies done by [NEMOO] and rOP9Rl makcs one realize thoi cOIIlIIUlIllcation, and 

particularly email, playa very important role in peoples ' learning processes. 

EpiK has many SlnnlarHies to organizational email infra.'ltructure. These sitllliarities 

include, 

• tndividual minds - people mamtain thelf own emails and attachments 

• Individual Topics - people maintain their own classifications of information 

• Knowledge Sources - evcry person has a unique address book of other people 

from whom they ob/am information 

• Communication channels - communication channels are represented by the 

existcnce of email from other people. In mooy cases it is possible to trace the 

route of emails through an organization by analysing the headers of the email 

message. 
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Fuelled by results of other studies as well as the similarities EP1Khas with email, Iwo 

sludies Ivere conducted in order to investigale other knowledge managemenl iS5ues as 

well as the J>OS5ibility of integratmg it with existing email infrastructure. 

This chapter evaluates EpiK in two ways. Firstly, by presenting the results of the two 

studies, and secondly by cOl1l'aring it's feature:; 10 the corporate memory requirements 

outlined in Section 4.3 (Corporate Memory Requirements). Based on these evaluations, 

possible extellSions are proposed. 

Section 7. I descrihes thetwo studies that were conducted. Section 7.2 compares the 

features ofEpiK to the reqUIrements outlined in Chapter 4 (Corporate MemoryMode/s). 

7.1 Studies Conducted 

The first survey attempts to understand how people share information in the wockplace, 

how they find information, and what role email plays in facilitating exchange of 

information 

The similarities EpiK hall with email re~ulted in a 5econd 5tudy being COIldllCted that 

investigates the pos5ibility of integrating it into existing email inframuclure. 1be only 

major feature ofEpiK that doe~ not exist in email is the ability to rate kno\\-\edge. 

Therefore, the second study was aimed at inve~tigating if qlJalltilles of emails exchanged 

between people woold be a good measure of trust and usefulness ofinfonnation and 

there~ completely eliminating the need to rate truth Idld usefulne!'ls of information by 

basing these ratings on the amount5 of em,uls exchanged. 

tt is Important to note that these studies were conducted afta the design of EpiK. This is 

in keeping with the objective5 of this resewch; (aj not to be inlluenced by 50ciai design 

c0ll5ideratiOils for a \.:nOlvl edge model (b) to focu~ purely on epislemological concepls 

and (c) to see i f ep;slemological conceplll correlate to need!! expressed in ~ocial studies. 
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This section reviews the experiments done and results obtained. Detailed results from 

ooth surveys can be found m Appendi~ A andAp~ndix B. 

7,1,1 Knowledge Management Survey 

This surv..".. investigates the following: 

• The extent of email usage in companies 

• What type of information people flUd useful aoout other people 

• The criteria used to rate the trustworthiness of information supplied by people 

• Mechanis!ll5 used for distribution of infonmrtion 

• Mechanisms used for learning about new subjects 

• The main sources ofknowlffige used 

• The classification and retrieval habits of poople in email enVlIonments 

This sun'ey is not aimed at being a definitive study of how knowledge is used in an 

organil.ation, but rather as a vahrlation for the relevance ofEpiK Because this research is 

focused more On the modeling aspect of organizational knowledge, knowledge 

management methodologies are not within the scope of this thesis, however, II lS 

important to conduct a survey such as this as a «practicality" or "suitability" study. 

The survey was completed by 200 mdi"iduais from different organuatioru and different 

fields of expertise including finance, information technology, marketing. professlOnal 

(such as accountants and lawyers) and research and development envirooments. This 

section includes only relevant results and useful deductions that can be made from Ihese 

results 

1bere are many mOre interesting results that were obtained from the online survey, the 

reader is encouraged 10 broI\'Se through Appendix A for informauon regarding: other uses 

of email applications, world-wi de-web and interpersonal communicatton in kno\\1edge 

acquisition, email packages wed, persooal habits in email application usage and 

effectiveness of c\llTent knowledge management tool. 
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Appendix A ,ontains the ,ompkte questionnaire and a compl ete set ofn:sults. 

I)Ul'"'liOIl Rrsull Iml'licall"" , 
3. 12 Email,s the pnmmy mechanism for A COmmlnl.lcation onented corporate 

work related communication merrlOl)" system should be integrated 

mto al email tool. 

4,5, 7 Many people remember information There is aneed for a tool that would 

awut previous meetings with other enable storage of information awut 

peopl e as well as other people's people's goals, attitudes,.,.] interests 

goals, artillldes and interests in their 

heads. 

0 The most important factors There is a need to represent trust and 

determining whether a persOTl dunty of explanations about the 

would be asked for help are the trust people one interacl..'i with in a 

bUilt up from previous interaclioll'l, knowledge model. 

darity of explanations and previous 

invol"ement in similar problems. 

8,9 Personal int=tion is ilS important COIpOrate memory systems need to 

in obtaining knowledge as the world model inter-personal communication .. 

wide web. 

II The majority ofpeople say that they There 1S a need to monitor 

ha"e only learnt approximately 500/0 communicatioru; extemallO the 

of what they know from their organization 

colleagues. 

l' "1 .5 0/0 of people categorise Ability to categorise information is 

knowledge that they receive from vitally important in a knowledge 

olhers. malagement system 

One can condooe that an epistemically based knowledge model takes into accoWlt mllny 

of the needs expressed by respondents in the survey such as storage of trust relationships, 

m 
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Appendix A 
The following is a duphcate of the questionnaire used in the knowledge m1lJlagement 

survey including results obtained 
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Appendix B 
Follov.ing are correlation matrices derived from analysis of email log data. Relevant 

corrd atioll5 have been highlighted. Marked correlatioos are significant at p < .05000, 

Description of the variable:!!: 

ATOB - quantity of rnHuls""t from A to B 

BTOA - quantity of emails sen! from B to A 

COMMSTR - the communication strength calculated by equation (I) (Section 7,1,2) 

TRUST - the trust value aw/ied by every volunteer to other people 

USEFUL - the usefulness vul ue appliod by eve!)' volunteer to olherpeople 

PWORK - the percentage of emails estimated by the volunteers to be work related 

GRADIENT - the gradient at which comm~icatlOn has increase or decreased OVer time 

Correlation between all rommunicating pail'!! 

N - 497 

ATOB BTOA 

ATOB , 
BTOA 0,817218372 1 

COMMSTR !:I;~l:§ Q;1'27~~ 

COMMSTR P"NORK 

, 
0,321534706 0.32450066 0.306Q22651 1 

0.129370927 0,182313644 Q]~i~s~ 0.109168881 

TRUST 

P"NORK 

TRUST 

USEFUL 0,000673462 0,015271116 0.0121932110.1301231260.038598332 

USEFUL 

Correlation for communication between individuals, limited to the volunteer group 

N=23 

TRUST 

ATOB 

USEFUL 

COMMSTR 

PWORK 

TRUST ATOB , 
0.354698101 1 

!!-iu:lj;SOO~ 0.100315983 

USEFUL COMMSTR PWORK 

, 
0.3995931640672185931 0.311839189 1 

(l.~S7 0,311577969 di!:194S3ro30.385682654 , 
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Correi<otions between flllctuations in cornnmnicalions over time and t'"lIst lind 

useflliness of people 

N~ 131 

GRADIENT 

TRUST 

USEFUL 

GRADIENT TRUST USEFUL 

-0.10075977 

0.152102562 ~~til!t 

Correlation between commnnication. and ratiny;" at a Y;'"OUp level 

N=212 

COMMSTR 

TRUST 

USeFUL 

COMMSTR TRUST , 
ti24;::4tM'1 1 
~442 ~~4i 

USEFUL 

Avera!:e oftl115t and nsefulne" ""iy;ned to every g'"OUP 

Average 

Group Nam~ Trust Average iJseful1ess 

"" 9291666G7 72,0416667 

M&o 95.1428571 66.5714286 

4'" year stments 76,8181818 61,5009091 

3 ~ y~ar student. 45.76923().8 20.8421053 

2'"' year students " 15.6315789 
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