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Abstract: The objective of this work is to measure particle size distribution
of an atmospheric aerosol using scanning mobility particle sizer (SMPS) that
takes aerosol samples at Kosetice Observatory. The measured data are sent in
near real time (NRT) to our institute for further processing and for providing
the results to a central database. Data available centrally can serve theoreti-
cians to develop and test regional and global meteorological and climatic
models. Data provided in near real time can be used for improving the qual-
ity of weather nowcasting and for risk assessment when unusual events such
as volcanic eruptions or spills of harmful substances from industrial plants oc-
cur. Calculation and online presentation of charts on the web enable us early
detection of unusual phenomena as well as diagnostics of instrument faults
that helps to speed-up service and thence to reduce instrument downtime.
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1. Uvod

Jednou z nejvyznamnéjsich slozek znecisténi ovzdusi jsou castice atmosféric-
kého aerosolu. Maji nékolik klicovych funkci. Jako kondenzacni jadra jsou
zarodky kapek v mracich a zasadné ovliviiuji dynamiku kolobéhu vody v pfi-
rodé. Zaroven primo i neprimo ovliviuji celkovou energetickou bilanci Zemé¢,
nebot tvori prekazku tokim zafeni z meziplanetarniho prostoru smérem k Ze-
mi i ve sméru opacném. Silné nelinedrni interakce aerosolovych c¢astic s elek-
tromagnetickym zafenim, popsana Mieho teorii, ma také za nasledek ex-
trémni vliv aerosolovych c¢astic takzvaného akumula¢niho modu, tedy o roz-
méru fadové stovek nanometri, na dohlednost v troposféfe. V neposledni
rfadé se ¢im dal vice prokazuje vliv atmosférického aerosolu na zdravi lidi,
zejména té slozky jemné aerosolové frakce, ktera vznikla spalovacimi procesy.

Ve vsech vyse uvedenych pripadech je rozhodujicim parametrem velikost
aerosolovych c¢astic. Proto jsou zejména v posledni dekaddé vyvijeny nové de-
tektory aerosolovych castic, schopné mérit rozdéleni velikosti ¢astic ve vy-
sokém velikostnim rozliSeni. Nejcastéji se jedna o takzvané skenovaci tri-
dice velikosti castic, zkracené SMPS, které jsou schopny vzorkovat aerosol
s nékolikaminutovou frekvenci a poskytuji velikostni rozliseni az 64 kanalta
na tad pres takika celou frakci jemnych ¢astic mezi jednotkami nanometrt
a jednim mikrometrem. Tyto aerosolové spektrometry SMPS jsou umisto-
vany do monitorovacich siti, jako je napiiklad sit evropskych aerosolovych
stanic EUSAAR [1], kterd poskytuje v téméf redlném case (near real time)
udaje o dynamice velikostnich rozdéleni prizemniho atmosférického aerosolu
do hlavnich evropskych aerosolovych databazi.

V predlozené praci jsme se zabyvali vyvojem metod efektivniho zpraco-
vani casovych rad ziskanych spektrometrem SMPS a jejich prezentaci v da-
tabazich.

2. Meéreni a prenos dat

Vzorky atmosférického aerosolu jsou odebirany na observatori Ceského hyd-
rometeorologickéhu tistavu v Koseticich. Tato observatof se nachézi na Cesko-
moravské vrchoviné v zemédeélské krajiné mimo souvislé osidleni a mimo do-
sah primych zdroji znecisténi. Nadmorska vyska je 534 m a zemépisné sou-
fadnice jsou N 49°35’, E 15°05’. Méreni probiha nepretrzité od 1. 5. 2008.
Meéfeni je provadéno spektrometrem SMPS (Scanning Mobility Particle
Sizer), jehoz schéma, prevzaté z literatury [2], je ukédzano na obrazku 1.
Spektrometr SMPS odebird vzorky v ekvidistantnich casovych interva-
lech 5min. T¥idi¢c (DMA) rozdéli vzorek podle priméru ¢astic na 71 veli-
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kostnich tiid jejichz geometrické stredy se pohybuji priblizné od 10nm do
1000 nm. K déleni dochazi tak, ze aerosolové castice jsou nabity a nasledné
undgeny proudem vzduchu v elektrickém poli. Céstice jsou elektrickym po-
lem vychyleny kolmo ke sméru proudu vzduchu. Vychyleni zavisi na pratoku
vzduchu v tiidi¢i, napéti elektrického pole a hmotnosti ¢astice. Céstice mé ob-
vykle jeden elementarni naboj, proto lze z velikosti vychyleni, napéti, priatoku
a hustoty vypocitat jeji velikost. Vétsi ¢astice mohou nést vice elementarnich
nabojl, pravdépodobnostni rozdéleni poctu naboji v zavislosti na velikosti
castice je znamo.

Pocet castic v kazdé velikostni tridé je nasledné zméren kondenzacnim
¢itatem (CPC). U¢innost ¢itani je zavisla na velikosti ¢astice a urcuje se
kalibraci.

Po nameéreni kazdého spektra jsou do souboru v ridicim pocitaci zapsany
nekorigované pocty castic a hodnoty teploty, tlaku, pritokt plynt a jejich
relativnich vlhkosti. Software dodavany s pristrojem provede jesté korekci na
vicenasobné elektrické naboje a do souboru zapise i korigovana data. Korekci
na ucinnost ¢itace software neprovadi. Tuto korekci je nutno zahrnout do
nasledného zpracovani.

Naméiena data se prenaseji vefejnou datovou siti do poéitade v Ustavu
chemickych procest. Zde se konvertuji do formatu NASA/Ames 1001, je-
hoz specifikaci lze nalézt na internetové strance projektu [3]. Soubor je pak
odeslan do databazi EUSAAR, EMEP a GAW-WDCA na server v Norsk
institutt for luftforskning, Kjeller, Norsko.

3. Zpracovani a prezentace dat

Data ziskana na observatoti Kosetice slouzi nejen pro tcely projektu EUSAAR,
ale i pro hodnoceni sezonni variability a pro srovnavani dat namétrenych
na jinych lokalitach. Data ve formé histogramu nejsou pro dalsi zpracovani
vhodna. Vyhodnéjsi je vyjadieni pomoci spojité distribu¢ni funkce. Aeroso-
lové castice pochazeji z vice zdroji, distribuce je tedy zpravidla multimo-
délni. K jejimu stanoveni Ize pouzit bud parametricky, nebo neparametricky
odhad. Protoze méreni je automatické a nepretrzité, musi byt metoda zpra-
covani dostatecneé rychla, aby ji bylo mozno pouzit v readlném case, a soucasné
spolehlivé fungujici bez nutnosti ru¢nich zasahti. Tyto pozadavky jsou tedy
vychozim bodem pro volbu metody zpracovani.

Zakladni problém parametrického odhadu spociva v tom, ze déje v at-
mosféie jsou velmi komplikované. Je obtizné najit univerzalni, obecné pouzi-
telny model. Obvykle se pouziva smés dvou az t¥i lognormalnich distribuci.
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Vychézi se pritom ze zkuSenosti, ze tento model casto dobte popisuje readlnou
distribuci velikosti aerosolovych castic.

Neparametrické odhady narazeji na jiné tskali. Zakladem je urceni spravné
sifky jadra (bandwidth). P¥i nespravné hodnoté hrozi underfitting nebo over-
fitting. Pouziti statistickych neparametrickych odhadt tedy muze vyzadovat
jisté doladéni parametru [4, 5]. Bayesovsky pristup je elegantni, ale obvykle
vypocetné narocny [6]. Pouzitelnost pro vypocty v redlném case je tedy znac-
né omezena. Vyhodnym se tedy jevi vyuziti estimacni lokalni distribucni
funkce odvozené z matematické gnostiky [7]. Algoritmus pro jeji stanoveni je
dostatecné rychly a metoda poskytuje objektivni kritérium vypoctu parame-
tru meéritka, které bylo odvozeno na zakladé teoretickych tivah.

Stanoveni distribu¢ni funkce neni jedinou tilohou. Jak bude ukazano dale,
nameérené hodnoty mohou byt poskozeny rtiznymi vlivy. Jednou pri¢inou jsou
kratkodobé poruchy pristroje, druhou pfic¢inou je docasna pritomnost bliz-
kého zdroje aerosolovych castic. Poskozeni zpiisobené kratkodobou poruchou
je nezadouci v kazdém pripadé. Rozpoznani blizkého zdroje castic je vsSak
casto uzitecné. Chceme-li urcit zdravotni zatéz pro lidsky organismus, jsou
data zahrnujici lokalni zdroje dilezita. Pokud naopak data slouzi k vyvoji
a testovani fyzikalnich modeli atmosféry, je zadouci tyto vlivy odfiltrovat.
Prvnim krokem zpracovani je proto filtrace namérenych koncentraci c¢astic
v jednotlivych velikostnich tf¥idach v ¢asové doméneé.

Oba pristupy ke stanoveni distribuc¢ni funkce, semiparametricky a nepa-
rametricky, byly porovnany v predchozi praci [8]. Prestoze vysledky obou
pristupi jsou v mnoha ohledech srovnatelné, je parametrickd metoda v prin-
cipu schopna popsat pouze distribuci s nejvyse tfemi mody. Proto jsou déle
pouzivany pouze algoritmy vychézejici z matematické gnostiky [7].

3.1. Filtrace a interpolace v casové doméné

Hlavni ucel filtrace koncentrace aerosolovych c¢astic v ¢asové doméné byl jiz
zminén. Filtrace vsak ma i dalsi diivod. Meteorologické veli¢iny mohou byt
méfeny v jinych casovych intervalech nez distribuce velikosti aerosolovych
¢astic. Bylo by tedy vhodné, kdybychom uméli v ¢asové fadé interpolovat.
V predchozi praci [9] byla vyvinuta metoda zaloZena na robustni regresi fa-
dou Cebysevovych polynomt 2. druhu v posuvném okné. Hladkost vysledné
filtrované rady je zavisla na volbé stupné polynomu a Sifce posuvného okna.

Sitka posuvného okna mé také zna¢ny vliv na zpozdéni filtru. Jestlize
provadime filtraci tak, ze je okno symetrické a hledame filtrovanou hodnotu
ve stfedu okna, pak zpozdéni filtru je dano polovinou sitky okna. Takova
filtrace je pak nepouzitelna pro zpracovani dat v redlném case, protoze velké
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zpozdéni je v mnoha aplikacich nepripustné. Filtraci je vSak mozno provést
v nesymetrickém okné.

filtraci primo casové tidaje, ale mala celd ¢isla. Méreni byla provedena v ekvi-
distantnich ¢asovych intervalech t1,%s, ..., tx. Priméry ¢astic v jednotlivych
velikostnich tfidach oznac¢ime di,do,...,dr. Necht pocty ¢astic v danych ve-
likostnich tfidach naméfené v Case ¢y jsou ny i, N2k, ..., ng k. Necht u, v jsou
malé ptirozend ¢isla a T' = max(u, v) + 1. Abychom ur¢ili filtrovanou hodnotu
v Case ty, zvolime posuvné okno t;,2 =k —-u,k—u+1,...,k+v a definujeme

pomocnou proménnou:
1—k
Rk, = . (1)
T

Casovou zavislost poctu ¢astic ve velikostni t¥idé s polomérem d, v posuvném
okné v okoli t; pak vyjadfime timto vztahem:

M
er,k(ﬁk,i) = Z an’mUm(Rk’i),’L‘ = k—u,k—u+ 1,...,k+’l) (2)

m=0

Parametry ¢, i, ziskdme robustni regresi podél influenc¢ni kiivky [10] odvo-
zené z matematické gnostiky a s vyuzitim minimum penalty estimation [11, 12]
pro zlepSeni poméru signal /Sum. P¥i regresi pouZijeme apriorni vahu:

w; =+/1-K2 (3)

Hodnota w; hraje roli zapominaci vdahy, ale soucasné zvysuje stabilitu vy-
poc¢tu, nebot CebySevovy polynomy 2. druhu jsou na intervalu [-1,1] s touto
vahou orthogonalni.

Rovnice (2) je pouzitelna pro filtraci v ¢asové doméné, ale nelze ji pfimo
vyuzit k interpolaci, nebot v obecném piipadé ¢, x(t) # ¢r r+1(t) pro ty <t <
tx+1. Pouzijeme tedy interpolacni vzorec

12(8) = A (3 )+ 1= A b () ()

kde o |
— +
k A(r) = c;)s T

Lze snadno dokazat, ze funkce (4) je spojita, spojité diferencovatelna.

Pfi vyhodnocovani rovnice (2) neni nutno pocitat hodnoty jednotlivych
Cebysevovych polynomi, ale vyuziva se rekurentni Clenshawtv vzorec, ktery
je numericky stabilnéjsi.

()

T = :
thv1 — Tk
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3.2. Stanoveni distribué¢ni funkce

Distribuci velikosti ¢astic v atmosférickém aerosolu popisujeme neparame-
tricky estimacni lokalni distribu¢ni funkci odvozenou z matematické gnos-
tiky [7]. Pfesny postup stanoveni byl popsan v pfedchazejici praci [8]. Je
vSak vhodné zdlraznit, ze distribuce je heteroskedasticka, coz souvisi s tim,
ze aerosol obsahuje ¢astice z riznych zdroja a s riznym starim.

3.3. Prezentace dat

Vypoctené hodnoty jsou ukladany tak, aby numerické hodnoty mohly byt
pouzity k dalsim analyzam. Pro rychlou orientaci je vSak vhodné grafické zob-
razeni. Grafy musi byt dostupné i vzdalené. Byla proto zvolena prezentace na
webové strance http://hroch486.icpf.cas.cz/Kosetice/, piicemz grafy
jsou generovany a ukladany na webovou stranku bezprostfedné po vypoctu.
Jsou tedy dostupné témér v redlném case s ohledem na to, Ze k prenosu na-
métenych dat z kosetické observatore dochéazi v hodinovych intervalech a dalsi
zpozdéni je zpisobeno filtraci.

4. Vysledky

Klicovym problémem pfti filtraci v casové doméné je volba sirky okna a stupné
polynomu. Na rozdil od algoritmu stanoveni gnostické distribuc¢ni funkce, kde
teorie poskytuje objektivni kritérium, zde takové kritérium neni k dispozici.
Obecné lze Fici, ze stupen polynomu musi byt nejméné 3, aby rovnice (2)
byla schopna popsat inflexni bod. Pouziti apriorni vahy (3) zajistuje numeric-
kou stabilitu regrese, nicméné pouziti polynomu ptilis vysokého stupné vede
k rozkmitani predevsim v bezprostfednim okoli rychlych zmén koncentrace
a zejména interpolace pak muze poskytovat zkreslené vysledky. Vhodné pa-
rametry je nutno vyzkouset filtraci casové rady ve zvoleném kratkém casovém
useku. Ukazuje se, ze variabilita ¢asového vyvoje koncentrace aerosolovych
¢astic je mala, takze parametry, pouzité pro filtraci dat mérenych na Krété
v ramci projektu SUB-AERO [13], davaji stejné dobré vysledky i pii filtraci
dat z observatore v Koseticich.

Je-li cilem filtrace zachovani rychlych zmén zptisobenych obvykle lokal-
nimi zdroji, chceme tuto informaci ziskat s minimalnim zpozdénim. V rov-
nici [2] tedy pouZijeme parametry M =5, u =9, v = 1. SniZeni zpozdéni
filtru pouzitim hodnoty v = 0 zhorsuje kvalitu filtrace pii rychlych zménach
koncentrace, vyssi hodnota v = 2 poskytuje horsi kvalitu filtrace nez hod-
nota v = 1, a to kvili riziku rozkmitani. K rozkmitani dochazi téz pri pouziti
vyssiho stupné polynomu nez 5.
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Casové fada s odstranénymi rychlymi zménami zptisobenymi lokalnimi
zdroji je obvykle vyuzivana ez post k dalS$im srovnavacim analyzam. Kvalita
filtrace je tudiz prvotada a zpozdéni filtru neni na zavadu. Osvédcily se proto
hodnoty M =3, u=v=19.

Z distribucni funkce se nasledné urcuji polohy modt a koncentrace c¢astic,
jak celkové, tak ve zvolenych velikostnich intervalech. Velikostni intervaly
jsou voleny tak, aby koncentrace co nejlépe vypovidaly o d€jich probihajicich
v atmosfére.

Obrazek 2 ukazuje casovou zavislost celkové koncentrace ¢astic a koncen-
trace ve trech velikostnich intervalech v dobé, kdy vlivem poruchy dochézelo
k vybojim na elektrodé. K zapaleni vyboje je nutné vysoké napéti, proto
meéreni koncentrace malych ¢astic neni ovlivnéno, ale pri méreni koncentrace
velkych castic dochazi k chybé dosahujici témér dvou fadi. Vyboj se objevil
vzdy v nékolika po sobé jdoucich mérenich. Matematicky se tedy jevil jako
rychly d€j a pfi filtraci s parametry M =5, u =9, v =1 byl zachovan. Filtrace
s parametry M = 3, u = v = 19 poskozeni dat vyhladila. Zejména srovnani
obou vysledkil pomaha k rychlému zjisténi, ze pristroj nemeri spravna data.

Dalsi obrazky ukazuji situaci v dobé, kdy se vyskytoval lokalni zdroj ¢as-
tic, v tomto pripadé se jednalo o seceni travy v arealu observatore. Seceni
probihalo témér cely den, proto je zvysSeni koncentrace patrné na vysledcich
z obou metod filtrace. Nejveétsi rozdil v koncentracich na obrazku 3 je patrny
zejména v dobé, kdy byla trava secena v bezprostiedni blizkosti vzorkova-
ciho mista. Z obrazku 4 je zfejmé, ze filtrace s parametry M =3, u=v =19
i v tomto pripadé vyrazné vyhladila ¢asovou zavislost polohy maédi.

5. Softwarové reseni

Software popisovany v této praci je postaven vyhradné na programech s ote-
vienym zdrojovym kédem. Zpracovani probihé na operaé¢nim systému GNU/
Linux, ale je prenositelné i na jiné systémy. Software byl ptivodné vyvinut pro
zpracovani celych méticich kampani ex post. Vypocet bylo nutno rozlozit na
vice paralelné bézicich procesti. Ridici skript automaticky ptidéluje tlohy jed-
notlivym procestim. Pro tento ucel byly implementovany specialni semafory.
Jsou vytvareny atomickou operaci, proto spolehlivé funguji nejen na lokalnim
disku, ale i na sitovém disku sdileném prostiednictvim NFS. Programy byly
dodatecéné mirné upraveny, aby mohly byt pouzity na zpracovani dat v témér
realném case.

V predchozich ¢astech bylo ukazano, ze data jsou filtrovana dvéma zpi-
soby a pro obé filtrované rady jsou stanovovany distribu¢ni funkce velikosti
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Concentration, ranges: 0-30 nm, 0-100 nm, 0-300 nm, total (3/19/19)
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Obrazek 2: Casova zavislost celkové koncentrace ¢astic a koncentrace ve tiech
velikostnich intervalech pfi vybojich na elektrodé 17.5.2008; srovnani dvou
metod filtrace (nahote M =3, u=v=19,dole M =5, u=9, v=1).
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Concentration, ranges: 0-30 nm, 0-100 nm, 0-300 nm, total (3/19/19)
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Obrazek 3: Casova zévislost celkové koncentrace ¢astic a koncentrace ve tfech
velikostnich intervalech 8.6.2010; srovnani dvou metod filtrace pri vyskytu
lokalniho zdroje (nahote M =3, u=v=19,dole M =5, u=9, v=1).
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Modes location (3/19/19)
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¢astic. Tyto vypocty jsou na sobé nezavislé, mohou tedy byt provadény na
viceprocesorovém pocitaci paralelné.

Zpracovani je spousténo prostrednictvim programu CRON v okamziku, kdy
maji byt data z koSetické observatore jiz prenesena. Ke spusténi paralelnich
procest a hlidani maximalné pripustného poctu paralelné spusténych procest
je vyuzit program GNU /MAKE. Zéavislosti mezi soubory nejsou jednoduché
a pocet soubort je velky. Navic neustale vznikaji nové soubory. Vyhodnoco-
vani zavislosti programem GNU /MAKE by bylo ¢asové naro¢né. Byly proto
implementovany specialni ¢asové znacky, k jejichz aktualizaci se pouziva pro-
gram TOUCH. V souboru Makefile jsou uvedeny pouze pseudocile, které se
sestavuji vzdy. Jména souborti, které s ohledem na hodnoty ¢asovych znacek
maji byt zpracovany, se zjistuji programem FIND.

Ridici systém je naprogramovan ve skriptovacich jazycich BASH a PERL.
Vypocet je provadén programy napsanymi pro OCTAVE. Grafy jsou gene-
rovany programem GNUPLOT a uklddény na disk do zvlastnich adresart.
Jednoduchy skript napsany v PHP pak vytvari webové stranky, které jsou
zvelejnovany s vyuzitim serveru APACHE.

Zpracovani se provadi na pocitaci se ¢tyfjadrovym procesorem Intel s tak-
tem 2,4 GHz a paméti RAM 4 GiB, jehoz potizovaci cena byla pfiblizné
15000 K¢ véetné DPH. Zpracovani hodinovych dat na tomto pocitaci trva
priblizné 15 minut. Pouzity optimaliza¢ni algoritmus je stochasticky, proto
presny cas vypoctu zavisi na charakteru dat, ale i na zatézi pocitace jinymi
paralelné bézicimi procesy. Je tedy ziejmé, Ze po vypadku sitového spojeni
lze dosdhnout zpracovani v témeér realném case béhem kratké doby.

6. Zavér

Vysledky ukazuji vyhody pouziti algoritmii matematické gnostiky na auto-
matizované zpracovani nameérenych dat témér v redlném case. Na prikladech
je demonstrovano, jak lze vysledky vyuzit k detekci neobvyklych jevi. Je tedy
mozno mimo jiné rychle zjistit poruchu pristroje a véasnou opravou tak zkra-
tit dobu vypadku méreni. To vede ke zkvalitnéni ¢asové fady méfeni. Systém
pracuje v soucasné dobé v témér realném case, coz je dano predevsim tim, ze
prenos dat ze vzdalené stanice po verejné datové siti ve skutecné realném case
je neprakticky i z hlediska prilis velké zatéze pocitace tidiciho experiment.
Pokud by pocitac¢ pro zpracovani dat byl umistén primo v blizkosti méricich
pristroji, bylo by zpracovani dat v readlném case mozné.
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Abstract: Social networks have attracted enormous interest in the scientific
community in recent years. The characteristics, components and impacts of
social networks have been studied through different kinds of aspects, such as
sociological, geographical, ethnological, political and economical. Social Net-
work Analysis (SNA) provides the theoretical background and methodology
for doing so, as it constitutes a socio-anthropological method used to measure
and visualize the social structure of a group as a whole and the social embed-
dedness of its individuals (Jansen, 2006; Wasserman & Faust, 1994). The aim
of this chapter is to introduce the theoretical and analytical foundation of this
method as well as providing an outline of possibilities for application in busi-
ness and science. Hereby survey examples from ego-centric, socio-centric and
two-mode perspective will be presented and analyzed for giving an overview
of the complexity of possibilities in terms of scope of application and cogni-
tion.

Keywords: Social Network Analysis, VennMaker, Netdraw, Gephi, Visione.

1. Introduction

To form social networks is a human need and ability; from early childhood
on we are members of networks, our family, school classes, sports clubs and
many more. This seems to be far away from the network definition of social
network analysis, where networks are described as a defined sum of nodes or
elements and the sum of the edges/ties between them (Jansen, 2006). Indeed
nodes are the individuals, such as persons, corporate stakeholder, companies,
ministerial accounts or countries. Other authors define social networks as
a defined set of persons, and the linkages between them (Tichy et al., 1979).
Furthermore networks are a set of relations, which differ in aim and duration.

Various ways of distinguishing social networks exist. Basically a social
network can be formal, e.g. a sports club, or informal, e.g. a group of friends.
The difference between them is unproblematic; formal networks are networks
whose members are listed in a certain way and the question about being
a member of the network is evident, because the network borders are clearly
defined. Of a sports club a list of members exists and it is easy to differentiate
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who is a part of the network and who is not. For the informal network of
friends it is not that clear to tell, who belongs to the group and who does not.
These informal networks are classified into “communication and influence”
and “exchange and negotiation” networks irrespective of their actual topic
(Jansen, 2006).

A company’s network can be further distinguished into an intra-organiza-
tional and inter-organizational network.

Intra-organizational networks are the relations between employees, while
inter-organizational networks form relations to shareholders, suppliers, cos-
tumers, competitors and any other possible stakeholder as for instance regu-
latory authorities. Inter-organizational networks can be further distinguished
into local/global, simple/complex, obligatory/promotional/, open/closed or
symmetric/asymmetric networks among others (Sydow, 2006). Moreover so-
cial networks can be divided into open and closed networks. Within open
networks, which are heterogeneous, not all members know each other. Closed
networks illustrate an exclusive and homogeneous network, where all mem-
bers know each other (Antcliff et al., 2007).

Clusters are another type of networks, which occur, or are aimed to be
built, often in nowadays economics. On one hand there are cluster areas in
networks, which are more densely connected to each other (Rosen, 2000). On
the other hand there are local clusters defined as geographically concentrated
firms of different sizes, horizontally and/or vertically linked and operating in
the same line of business (OECD, 2001).

Different positions within a network can be identified and visualized as
in Figure 1. Global players are people with a lot of influence, while insiders
do not have a lot of influence, but good connections to global players. Infor-
mation brokers have a lot of relations, while local players only have a lot of
relations in a certain branch or area (Friedschroder, 2005).

1.1. Relational Aspects

The smallest part within a network is the so called dyad, the relation between
two nodes or individuals as it is shown in Figure 2. A dyad can be one-sided
or reciprocal and represents a rather weak and instable relation, which can
be enforced by adding more people to this relation. Relations between three
nodes or individuals constitute a so called triad. Bigger sections in networks
after dyad and triad are groups and cliques (Jansen, 2006).

A network differs in the structure of the relations it consists of, but fur-
thermore the type of relation and the characteristics of this relation can be
distinguished. A famous differentiation of networks is the weak and strong tie
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differentiation by Granovetter. A graphical differentiation between weak and
strong ties is shown in Figure 2. Granovetter defines a strong tie as a rela-
tion with close and intensive intercommunications, e.g. friends and families.
Weak ties are defined as loose relations as to acquaintances, which have the
advantage of adding new information to the network, while the advantage of
strong ties is the generation of trust and solidarity (Granovetter, 1983).

The structure of social networks has been researched in various studies.
The first and probably most famous study was done by Stanley Milgram in
1967. In an experiment, he proved that the average distance between people
who do not know each other directly is 5.2 steps (Travers & Milgram, 1969).
This is possible due to the structure of social networks, which are highly
clustered, with a high density. Cohesion and density in networks provokes
redundancies, a condition which leads on one hand to trust and cooperation

but on the other hand to a lack of new information (Gargiulo & Benassi,
2000).

‘Small-world-networks’ are neither ordered, nor randomized. These net-
works, such as social networks, the internet, the human brain, street networks
and many more, show ordered as well as random links, leading to a high
resistance against (random) attacks. However, these networks are because
of their decentralized structure easy to destroy with pointed attacks. This
is possible because of their network hubs and connectors, which are part of
this ‘aristocratic network’ because of preferential attachment. This structure,
neither random, nor ordered, happens naturally and seems to be a natural
source of security and stability (Buchanan, 2002). This structure is logical,
when thinking about our social networks. Most contacts are sorted around
us, neighbourhood, work, school, sports clubs, etc. But some contacts do not
fit into this scheme and are acquaintances from far away. How many contacts
someone has in common with his contacts can be measured and expressed by
the degree of clustering (Buchanan, 2002).

An impact relating from the structure of a network is the decrease or
increase of corruption. Hierarchical forms of networks lead to corruption and
decrease in trust and economic development, while horizontal and more egali-
tarian forms of networks increase trust and economic development and more-

over decrease corruption and lead to more effective governments (Halpern,
2005).

Another important aspect is complexity. More complex networks tend to
fluctuate less and are more stable than simple networks (Buchanan, 2002),
which seems to be highly important for firms and their intra-organizational
network.
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1.2. Influential Aspects

In networks there exist basically two factors of influence: Trust and Power.
While trust always assumes positive consequences, power assumes negative
ones. This means that in a network composed of power the individual acts
because of being afraid of negative consequences, such as sanctions. Money,
knowledge and democracy can be classified as a kind of power (Sydow, 2006).
Trust is defined as the expectations of a partner’s reliability with regard
to his obligations, predictability of behaviour, and fairness in actions and
negotiations and is further more a product of the successful integration of
norms and values within a network (Fukuyama, 1995; Beugelsdijk & Van
Schaik, 2005). Furthermore, network closure and the presence of cohesive
ties promotes the development of trust (Gargiulo & Benassi, 2000).

Power appears in two ways, as legitimate power due to hierarchy, or
a power due to structural holes (Burt, 1995). Control benefits from a broker-
age relationship between other players. Structural holes moreover generate
information benefits (Burt, 1995) and prevent amplified reciprocity. This is
one kind of (negative) network consequences and leads to sanctions. Ampli-
fied reciprocity is the pressure on a person to reciprocate past favours in
order not to risk gaining a tarnished reputation that may restrict the ability
to make new contacts (Antcliff et al., 2007).

Reciprocity in general is a pervasive and an economically significant value
in networks, no matter, if these are long-term relationships, sporadic or
anonymous relations. Reciprocity is the propensity to reward generosity and
punish opportunism (Sethi & Somanathan, 2003). Reciprocity is not a kind
of altruism but moreover an expectation of future benefits from their action
(Fehr & Géchter, 2000). From this underlying principle derives the network-
ing principle ‘Do ut des’ [lat.: I give so that you may give].

Another factor in social networks is shaming as a kind of sanction. This
mechanism makes social relations work, as contacts suffer the sanction of
shame from their close contacts, if norms and values were offended. This goes
in line with behaviour setting, a mechanism which develops common rules,
cultural understandings within a social ecosystem. The members of a network,
for instance a neighbourhood, school or firm, ensure these common rules and
values by informing, enforcing and ejecting. This can happen in positive as
well as negative means (Halpern, 2005).

Another important factor of influence within the network is the members’
characteristics. Social competence is an important ability needed to cooperate
successfully within networks. There are five main competences, which have
been discovered to exert influence. These are social perception, the ability to
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correctly gauge current moods or emotions of network partners, impression
management of the own appearance and image, persuasion and influence. The
ability to adjust to a wide range of social situations and to feel comfortable
with individuals from diverse backgrounds (Social Adaptability) counts as
well as emotional intelligence, the ability to regulate one’s own emotions and
have influence on the emotions of others (Beugelsdijk & Van Schaik, 2005).
With this the need for proximity in social networks goes in line. Proximity is
the quality of relationships in psychological, cultural, social and physical di-

mensions that influences the quality and quantity of communication (Becerra
& Huemer, 2002), (Lechner & Dowling, 2003), (Gossling, 2007).

A factor of influence deriving from all the above mentioned factors is
social capital, which is defined as the outcomes for individuals from networks
with shared norms, values, and understandings that facilitate co-operation
within and among groups (OECD, 2001). It is a resource embedded in social
structure, which can be accessed as well as mobilized in purposive actions
(Lin, 1999). As social capital is rooted in social networks and social relations
it must be measured in relation to these roots and its three ingredients,
the structural (embeddedness), the opportunity (accessibility) and action-
oriented (use) aspects (Lin, 1999).

2. Theory of Social Network Analysis

Social network analysis (SNA) is a socio-anthropological method used to
measure and visualize the social structure of a group as a whole and the social
embeddedness of its individuals (Jansen, 2006; Wasserman & Faust, 1994).
The evolvement of this methodology can be attributed to Jacob Moreno,
who first developed the sociogramm and claimed that “before the advent of

soctometry no one knew what the interpersonal structure of a group ‘precisely’
looked like” (Moreno, 1953, p. lvi).

Social network analysis distinguishes between the analysis of an egocen-
tric network and a socio-centric (total, whole) network. Ego-centric networks
are collected from the point of view of an individual (ego), who is asked to
provide his contacts according to the research question by a name genera-
tor. The names generated are called alteri and further more the relations
between Ego’s alteri are asked. Whole network analysis deals with all rela-
tions (according to the research question) between a defined set of actors.
Social network analysis uses special software for the calculation of network
measures and the graphical illustration, e.g. Ucinet, Pajek, Visone, Gephi,
Netdraw, or Vennmaker. (Jansen, 2006; Schnegg & Lang, 2002).
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2.1. Centrality and Prestige Measures

Social Network Analysis incorporates three main schemes to describe social
network data mathematically: graph theoretic, sociometric and algebraic. In
the graph theoretic scheme a relation is seen as a graph between nodes joined
by lines, in the sociometric the data is represented in a two-way matrix and
the algebraic is used for studying multiple relations (Wasserman & Faust,
1994).

The most important measures for characterizing social networks can be
calculated for the whole network as an average of all actors. Those measures
are density, describing the ratio between existing relations and all possible re-
lations, cohesion, defined as the number of bidirectional choices in relation to
the number of dyads in a network, and network multiplexity, which calculates
the share of multiplex relations in all possible relations. Another important
measure within networks is the measurement of the degree of homophily,
which describes whether actors with similar attributes are more connected
between each other than to actors with different attributes.

Other important measures for networks are centrality and prestige, con-
cepts based on the idea that the actor, who has plenty of relations within
the network, is, therefore, more central and visible. There exist three types of
centrality measures of actors: degree-based, closeness-based and betweenness-
based.

Degree-based centrality is measured by the outdegree of an actor, which
computes all outgoing relations to other actors, in the case of an asymmetric
and directional network.

CD(nZ) =od; = ZQZU’, for 7 # j.
J

Closeness-based centrality measures not only the direct but moreover the
indirect relations to other actors (path distances). These relations are weaker
than direct relations though important as they contain a lot of new informa-
tion and are easier to handle, as they do not afford a lot of time (Granovetter,
1983).

-1
n
CC’(nZ) = (Z d(ni,nj)), for 7 # 7.
j=1

Betweenness-based centrality follows a different logic than degree-based
and closeness-based centrality as it starts from a dyad and computes the
shortest path distance from one to another, called geodesic. The idea behind
it is the probability that a communication from j to k will run over 7. The
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ratio between the number of geodesics (g) between j and k going through 4
to the total number of shortest paths between j and k is computed in order
to get the betweenness-based centrality:

Cyp(ni) =), D bjr(ni), fori=j+k;
=1 kg

where b;,(n;) = L - gik(nq).
Jijk
The centrality measures of a network show the capacity of solving prob-
lems within a group. Moreover the speed and efficiency of spreading informa-
tion and solving tasks is shown by centrality. Prestige concepts cover the level
of control of actors over resources and how much authority as well as attention
they have in the network. (Jansen, 2006; Wasserman & Faust, 1994).

2.2. Network Modes

In social network analysis different types of social networks can be studied,
according to the number of sets of actors and the properties of the ties among
them. A one-mode network is a single set of actors (people, subgroups, or-
ganizations, collectives, etc.) and the relations between them. Relations can
be individual evaluations such as friendship, liking, respect, or transactions,
interactions, movement, formal roles or kinship. Moreover the attributes of
the actors bring additional information to the relation, can be analysed in
social network analysis. A two-mode network allows calculations for two sets
of actors, which can be of different type, and at least one relation between
them. Hereby relations between a set of actors (mode one) can be calculated
through their joint affiliation with events (mode two). The nature of events
can be manifold depending on the type of actors involved. Social functions can

be membership in clubs, subgroups, committees or clusters. (Jansen, 2006;
Wasserman & Faust, 1994).

2.3. Groups, Cliques, Roles and Positions

The target of the analysis of subgroups and cliques is to see which parts of
the network are more densely connected between each other than to the rest
of the network. Subgroups are classified as components, bi-components and
cliques. A component is a maximal connected sub-graph, a bi-component is
a cohesive group, which does not include any cutpoints or bridges. A cutpoint
is a node, which if deleted splits the network in new components, a bridge
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is the critical tie to the connectedness of the graph (Wasserman & Faust,

1994). A maximal cohesive subgroup of three or more actors is called clique
(Hanneman & Riddle, 2005).

The clustering coefficient of an actor is a measure for calculating the open-
ness of an actor’s neighbourhood and describes a measure for the stability
of the network. It describes how many contacts he has in common with his
direct contacts (Buchanan, 2002). The measure was first discovered in the
Small World Surveys by Watts who found out that all small world networks
have a similar clustering coefficient (Watts, 1999).

Social positions and social roles are theories for describing network struc-
ture. Procedures for analyzing actors’ structural similarities and patterns of
relations in multi-relational networks are for instance structural equivalence,
CONCOR (CONvergece of iterated CORrelations), Blockmodels and QAP
(Quadratic Assignment Procedure). Those procedures split the actors ac-
cording to their structural similarity or dissimilarity in groups and allow the
comparison of matrices (Jansen, 2006; Wasserman & Faust, 1994).

The most important measure for calculating social roles within social
networks has been proposed by Gould & Fernandez (1989). The brokerage
procedure calculates measures of five kinds of brokerage: Coordinator, Con-
sultant, Gatekeeper, Representative and Liaison. Brokerage occurs when, in
a triad of the nodes A, B and C, A has a tie to B, and B has a tie to C, but
A has no tie to C. That is, A needs B to reach C, and B is therefore a broker.
The brokerage roles derive from membership in different groups, as displayed
in Table 1:

Table 1: Overview of the Brokerage-Roles
Source: mod. Fernandez & Gould (1994), Hanneman & Riddle (2005)

Coordinator A-A->A
Gatekeeper B-A->A
Representative | A - A - B
Consultant B—-A->B
Liaison B—-A->C

Table 1 illustrates the composition of the five brokerage-roles, whereas
the letters symbolize the membership in different groups and the arrows the
direction of the ties. Another measure used for analysing brokerage within
a network is the honest broker index, which measures the number of times an
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actor is an honest broker, a node which is trusted by two third parties that
don’t trust each other (Hanneman & Riddle, 2005).

2.4. Graph Theoretical Measures of Structure

Simon (1994) claimed that hierarchy exists in any system, even in informal
organizations, as it allows the system to operate more efficiently and survive
disturbances. He argued that as informal organizations evolve naturally they
follow the trend that communication flows tend to centralize, even though
they might have a flat hierarchy disregarding the official communication pat-
terns. Deriving from that idea Krackhardt (1994) proposed four measures for
evaluating a social network’s hierarchy. Those measures are the connected-
ness, the hierarchy, the efficiency and the least upper bound. The idea of those
measures is to compare a given social network to an outtree, an archetype of
a perfect hierarchical system.

All of Krackhardt’s measures are based on the number of outtree vio-
lations calculating a continuously varying value from 0 to 1. The degree of
connectedness is defined as the number of violations of the connectedness
condition, whereas a violation is defined as two points unable to reach each
other. The degree of hierarchy is defined as the number of violations against
the reachability digraph, and measures the extent to which paths are not re-
ciprocated. The idea is that in an outtree (such as the organizational chart),
a subordinate cannot be the boss of a boss. The degree of graph efficiency
measures the extent of existing redundant ties, which are not bridges and
where a deleting of the ties does not lead to a splitting of a component.
The idea behind it is that links are not without costs in a social system,
and take time and resources. Therefore a social network is more efficient if
it only consists of necessary relations. Therefore graph efficiency reflects the
cost of a dense network. The degree of least upper bound (LUB) measures
whether every pair has access to a common third person in the organization
to whom they both can “appeal”, which is a measure for conflict resistance in
a network (see Figure 2). In an outtree the calculation of all above presented
measures gives a value of one (Krackhardt, 1994).

3. Survey from Ego-centric perspective

The collection and evaluation of inter-organizational networks and relations
has tradition in business research already since the 90ies of the last century
(Saxenian, 1991; Provan & Milward, 1995, 2001; Borgatti & Foster, 2003). Es-
pecially the collection of ego-centric networks is a popular approach towards
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research of organizational networks; although lately the analysis of whole
networks became more fashionable, especially as it was strongly promoted
by some scientists (Provan & Sydow, 2008). The choice of appropriate level
of analysis and the definition of the relevant relation types was a problem
ever since. In order to overcome this difficulty the stakeholder concept was
taken as a background for the definition of the appropriate level of analysis in
this specific survey. A stakeholder is defined as “any group or individual who
can affect or is affected by the achievement of the organization’s objectives”
(Freeman, 1984, p. 46) and stands in contrast to the Stockholder /Shareholder
approach (Smith, 2003).

The six main stakeholder groups, customers, partners and suppliers, com-
petitors, public administration/government, public/media/NPO’s and share-
holder have been selected for collecting the informal (not institutionalized),
inter-organizational network to them using the software VennMaker (Kro-
nenwett & Schonhuth, 2011).

In a participative expert interview with the management of a firm, by
name generator (Wolf, 2006; Hennig, 2008) contacts in each stakeholder-
group have been collected and in a next step linked to the participating
firm, which is in the centre of the network. Four relational types were avail-
able: formal, informal, trustful, and critical, whereby informal and formal,
describes the communication type and not whether the relationship is insti-
tutionalized. The generated stakeholder-networks allowed an evaluation and
assessment on their effectiveness and efficiency using social network analysis.
This research project with the number IGA/49/FaME/11/D supported by
the Internal Grant Agency of Tomas Bata University, covered in total eight
stakeholder networks. In the following one of those networks will be presented
and analyzed.

Company 1, a supplier of software solutions with 48 employees, which is
for 25 years in the market and located in southern part of Austria, has in
total 66 actors in its network. 25 are in the closest circle, 23 are the medium
one and to 18 actors Company 1 has a weak relationship. The most actors
can be found in the sector partners and supplier (21), followed by 18 in the
sector customer. As the least number of actors can be found in the sector
public/media/NPO, it can be concluded that Company 1 has a weak focus
on public relations (PR), see Figure 3.

The overall density is low; with ego only 5% of all possible relations are
realized. Without ego, only 2% are realized between the alteri. Here it has to
be outlined that an ego-centred perspective of network analysis only collects
and analyses the relations as perceived and known by ego (Diaz-Bone, 1997).
Therefore it can happen that more relations between the alteri exist in reality
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Figure 3: Stakeholder Network of Company 1
Created in VennMaker.

than ego is informed about, though usually it can be expected that till the
second degree ego is aware of alteri knowing each other or not (Granovetter,
1973). Ego’s centrality in the network is with the betweenness value of 0.967
compared to the other companies in the highest. This constellation of low
density and high centrality provides advantages to the focal firm as it is due
to this network structure a commander in his network and can by that resist
stakeholder pressures while having influence on the information flow (Rowley,
1997).

Concerning the relationship types 40% of the relations of Company 1 are
trustful. 29% are informal, 12% formal and 19% critical. Most of the critical
relations are to competitors of the firm, though also to one partner and one
customer. The critical relations between the partners and suppliers lead to an
advantageous position of ego as a ‘tertius gaudens’, the laughing third (Burt,
1995). The balanced relational mix concerning relational types as well as
proximity provides Company 1 advantages of neither being under-embedded
nor over-embedded in their network (Uzzi, 1997).

Nevertheless shows brokerage analysis that several critical brokerage po-
sitions can be found, which might in worst case harm the company’s success.
Those are several very strong coordinators in the stakeholder group of part-
ners and suppliers, as well as consultants and gatekeeper in the group of
competitors. Twice a liason has been found in the group of customers. Those
actors which have been found to be a broker, have to be observed and their
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power kept in mind by the firm. Moreover harmful can be also those broker
which are unknown by the firm, but might be identified by the theory of
transitivity as well as the small world structure of a network.

Analysis of the graph theoretical structure of the ego-centric network
showed that the connectedness is 1, no alteri is without relation to ego, hi-
erarchy is 0, which is given due to the network type, Least Upper Bound
1 and network efficiency 97.86%, which tells us that almost no relations in
this network are without function to the network and that the network is
cost-efficient for the firm.

4. Survey from Socio-centric perspective

In this chapter an example for socio-centric social network analysis will be
shown. This is a data set that focuses on the intra-organizational relations
between employees of the same company, whose stakeholder network has been
presented and analyzed in Chapter 3.

The data about the social networks has been collected via online ques-
tionnaire, which were addressed to all members of the defined group, to all
employees. In order to calculate valid whole networks, where a participation
of a minimum of 70 percent of a defined group was needed (Schnegg & Lang,
2002). The questionnaire for employees offered seven types of informal re-
lationships with other employees of the company: Talking regularly about
business topics (Relation 1), working on joint projects (Relation 2), asking
for professional advice (Relation 3), talking about private topics (Relation 4),
meeting in free time (Relation 5), asking about private advice (Relation 6),
and the probability of lending 200 Euro (Relation 7) as well as trust concerned
and demographic questions.

The social networks of Company 1 have an overall high density and are
well connected. An exception builds relation 5 and 6, private advice and
private meetings, where the degree of connectedness drops on 0.28 and 0.45.
The degree centralization of the aggregated network is with 17.2% low as
well as the brokerage. In the aggregated network exist only 5% of “honest
broker”, which are actors having ties to not connected alteri. Moreover is the
average brokerage according to Fernandez and Gould’s brokerage positions
with 5.79 low.

In the following Relation 1 (Professional Talk), Relation 3 (Professional
Advice) and Relation 7 (Lending Money) will be presented and discussed on
the basis of their network graphs.

Figure 4 shows the social network graph of the first relation in Company 1,
the relation of communication with colleagues about professional topics. The
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graph-theoretical layout of this network, as well as all following ones, was
generated by spring embedding, an algorithm that uses iterative fitting to
locate the points to each other according to their smallest geodesic distance
(Trappmann et al., 2005). The colour of the nodes has been selected according
to their department, which means that nodes with the same colour belong to
the same department, which makes a graphical analysis of homophily between
departments possible. Important is hereby that the management has black
node colour. The node size has been chosen according to the betweenness
value of an actor, which expresses information benefits.

Figure 4: Relation 1 (Professional Talk) of Company 1
Created by Netdraw.

The talking network of Company 1 consists of one component and shows
a high density; almost 50% of all possible relations are realized. The average
path length is 1.56, which means that it takes on average 1.5 steps to reach
any other contact in the network, which can be considered as a positive value
as this characteristic allows a good flow of information. Moreover there are
no signs of homophily in this relational network as the homophily index E-1
index is 0.59, whereas on a scale from -1 to +1, —1 means homophily and
+1 heterophily. A few actors are more central in the network and also inhibit
higher betweenness values than others, though in general the centrality is
balanced. Also one member of the management with the number 13 is central
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Figure 5: Relation 3 (Professional Advice) of Company 1
Created by Netdraw.

in the network, while the other two members of the management are more in
the periphery and close to each other (7, 5).

Figure 5 shows Relation 3 of Company 1, the network of professional
advice seeking, which consists of one component and a degree centralization
of 56%. The difference between Figure 5 and Figure 4, the talking relation,
is big. This network has a smaller density of 28% and also the path length is
higher, 1.79. In the network in Figure 5 the node size has been set according
to the indegree value of the individual actor. A high indegree value means
that many of their colleagues indicated that they would ask this actor for
advice in professional matters. It can be observed that in the network of
advice seeking a few (4-5) actors are in the centre of the network due to their
outdegree, though relatively small in terms of indegree. The management of
Company 1 (5, 7, 13) builds a triad at the left periphery of the network. That
the management is not central in this network is not surprising as when people
move higher in an organization, due to more administrative tasks, they get
less accessible and less knowledgeable about the day to day work of their

subordinates (Cross et al., 2001). Leading actors in terms of indegree are
actor 9, 3 and 16.

Figure 6 shows the last relation, which was generated by asking “Whom
would you lend an amount of 200 €”. This questions is testing the trust within
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Figure 6: Relation 7 (Lending Money) of Company 1
Created by Netdraw.

a social network, as lending an amount of 200 € already requires a minimum
of trust.

Six actors are in the centre of the social network and build a clique by
lending money to each other. Though, the node size, which has been set by
the indegree of an actor, shows that those actors are not the most trusted
ones in the network. Those actors, enjoying a high level of trust and have an
indegree of 11 and are located at the upper periphery of the network with
the numbers 3, 22 and 31. On the right side of the figure a group of actors of
the same department can be found, lending money to each other. This shows
that the level of trust in this particular department is high. The density of
the network is 23% with an average path length of 1.6. This goes in line with
the general trust evaluation, where 57.1% indicated that in general most
people can be trusted. Just 28.6% answered that in general you cannot be
too careful. The rest answered with “I don’t know” or gave another answer.

Concerning multiplexity it can be stated that more than the half of the
relations (64%) of the relations are multidimensional and provide the network
therefore stability and continuity. The majority of the multiplex relations
span over two (22%), three (23%) or four relations (10.5%), though still there
can be found 5% of the relations which are connected over five relational
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types, 3% that span over 6 relations and 0.5% relations that go over all seven
relational types.

5. Two-mode surveys

The following example for two-mode network analysis has been taken from
the sphere of clusters. Clusters are the most prominent and important exam-
ple for regional networks, which have enjoyed enormous attention in recent
years, as being a valve for regional competitiveness and innovation (OECD,
2007), and consist typically of small and medium sized companies in a local
agglomeration (Sydow, 2006). Clusters have been described as critical masses
in one place that show an unusual success in a particular field (Porter, 1998).
Thirty actively operating clusters located in the Czech Republic have been
taken and a database with all their member firms generated. In a next step
two-mode network analysis has been applied and the member companies
linked to the clusters by their membership in order to see whether double
membership and the integration of local cluster agencies and cooperation
with universities lead to indirect relations between clusters. Figure 7 shows
the graphical result of this step.

The graph-theoretical layout of the network was generated by spring
embedding, and therefore nodes are arranged according to their smallest

C29

B

Figure 7: Two-Mode Cluster-Member Network
Created by Netdraw.
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geodesic distance (Trappmann et al. 2005). Red nodes in the network repre-
sent clusters and blue nodes are members of clusters. The graph in Figure 7
shows moreover that a big group is connected to each other and builds one
component with 708 nodes. Four more components exist in the network,
which are neither connected to the big component nor to any other. Those
components have between 10 and 25 nodes. The density of this network is
0.036 indicating that 3% of all possible relations are realized. The average
distance between nodes is 6.279 and the fragmentation of the network, indi-
cating the disconnectedness, 0.161. The longest geodesic path in the network
measures twelve edges.

Analysis of the centrality of actors shows which actors are powerful in the
network. According the degree, the sum of outgoing relations, C25 (Klastr
obecného strojirenstvi) has a leading role. This can be explained by the num-
ber of members this cluster has, as it is the biggest cluster in the sample
according to the number of its members (76 members).

In matters of betweeness, a ratio indicating how many times an actor lies
on the direct path between two others, the actors M129 (Sdruzeni pro rozvoj
Moravskoslezkého kraje) and C7 (Moravskoslezsky automobilovy klastr) en-
rol a leading position, which gives an insight about information advantages
due to strategic positions in the network. Actor M129 (SdruZeni pro rozvoj
Moravskoslezkého kraje) is a regional institution, which cooperates with all
clusters in the Moravian-Silesian Region. Actor C7 (Moravskoslezsky auto-
mobilovy klastr) has the largest number of members (5), which are connected
to other cluster at the same time.

Closeness-based centrality measures the direct and the indirect relations
to other actors (path distances). These relations are weaker than direct re-
lations though are important as they imply a lot of new information and
are easier to handle, as they do not afford a lot of time (Granovetter, 1983).
These advantages result for C25 (Klastr obecného strojirenstvi) and M21
(Smartplast, s.r.0.) who have high closeness values.

By adding another network mode, cooperation with universities, a more
complex picture can be shown, which is illustrated in Figure 8.

The nodes in Figure 8 are arranged by spring embedder and the colours
of the node show the type of actor. Clusters are coloured in red, members in
black and universities in green. The density of the cluster-member-university
network is 0.037, with a fragmentation of 0.027 and an average distance
of 5.394. This shows that the universities are the connecting item in the
network creating a higher density to the cluster-member network and lead to
a considerable decrease of the fragmentation of the network. Only one cluster
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Figure 8: Network of Clusters, Members and Universities
Created by Gephi.

is left that is not linked to the large component in the middle, though has an
active cooperation with a university.

A simpler example of two mode network analysis is the analysis of stu-
dents’ attendance sheets via two-mode analysis, which allows identifying stu-
dents that have visited lectures together. Moreover the most popular lectures
as well as most active students can be identified graphically. In some cases
also irregularities in the attendance sheet can be visualized.

Figure 9 shows a group of 18 students, subscribed to a lecture that took
place eight times. The students are illustrated by red round nodes and the
lectures by blue squared nodes. The nodes have been arranged by metric MDS
(Multi-Dimensional Scaling), a procedure that allocates the nodes according
to their proximity in terms of Euclidean distance for instance. In our example
MDS arranged students visiting always the same lectures on top of each other.
An example is the group of students TT, CJ and TM, who not only went
always together, to the lectures, but moreover went to most of the lectures.
The most popular terms were March 4th and March 11th.
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Figure 9: Bi-modal network of Students visiting lectures
Data provided by Pavel Striz. Created by Visone.

Figure 10: Affiliation network of students
Data provided by Pavel Stiiz. Created by Visone.
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In a next step an affiliation, can be done, to see which students are con-
nected to each other via the lectures and a one-mode network is calculated
from the rows (students) of the two-mode network and the graphical visual-
isation displayed in Figure 10.

The graphic shows that all students theoretically know each other, as
according to the attendance sheet they have met in the lecture. The node
size is chosen according to the degree of an actor and shows the students,
which have not been regularly in the lecture with a smaller node size. In the
centre of the network are those students, which have been in many lectures
and therefore “know” most of their colleagues.

This procedure can be applied for various purposes. Joint membership or
attendance in clusters such as above, but also sports clubs, alliances, confer-
ences, joint-publication, and many more. Actors can also be affiliated because
of the region the live/operate in, land/items they own or confessions they
share, according to the (research) question posed.

6. Conclusion

After Introduction about the nature and characteristics of social networks,
this article introduced the theoretical aspects behind social network analysis
and the most common procedures, which can be applied in practical research.
Chapters 3, 4 and 5, presented different research samples, where from a dif-
ferent point of view social network analysis was applied. In Chapter 3 an
ego-centric perspective was chosen, in Chapter 4 a socio-centric one and in
Chapter 5 bi-modal data has been affiliated.

The examples, taken from scientific data, collected and analysed by the
author in prior research, showed how manifold the methodology of social
network analysis can be applied. Not only that social network analysis allows
to analyse networks from different angles, but moreover the data can be of
various nature. In Chapter 3 relations between stakeholders of a firm have
been analysed, in Chapter 4 relations between employees of a firm and in
Chapter 5 relations between clusters and their members as well as students
and lectures. This shows that the actors, can be individuals as well as groups
or institutions. Not only the nature of the actors can vary, but moreover the
ties that connect the actors.

In the first sample, from ego-centric perspective, we were looking at com-
munication ties, which were either formal, informal, trustful or critical. The
nature of the relations in the socio-centric example of employees of a firm,
were defined by an action. The action for relation 1 was: Talking about pro-
fessional topics; for relation 2: Working on a joint project; and in relation 6:
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Lending an amount of 200 €. Different in Chapter 5, here the relations of the
bi-modal networks were formal and institutionalized. In the first example of
two-mode networks, the relations were defined based on the membership of
companies in a cluster and in the second example the relations were based
on the formal attendance sheet of students subscribed to a lecture.

Hereby this article presented only a few possibilities for applying social
network analysis is socio-economic research. Though the opportunities are
not limited to this aspect. Social network analysis can be applied in the field
of geography, biology, history, ethnology, politics and many more.

With the numerous possibilities, that social network analysis offers, also
a few problems go in line with it. Due to the development of theory and
methodology of social network analysis in different fields, e.g. mathematics,
sociology; it lacks of affiliation to a certain field and a consistent theory
(Jansen, 2004; Wasserman & Faust, 1994). Another difficulty which appears
when doing social network analysis, is the sensitivity of the data, which makes
data collection problematic due to data privacy matters and therefore access
to data limited. The data from the presented survey has been collected by
different approaches. The data from Chapter 3, has been collected by personal
interviews with the management of the firm. This approach allowed direct
anonymization by the firm in case needed. Moreover questions that arose
during the interview, could have been answered directly and lead to more
clarity. The application of online questionnaires, which was used for the data
presented in Chapter 4, solved the difficulty of data privacy only indirect.

Online questionnaire partly gave the participant the feeling of anonymity,
though to some extend the participants had more doubts about data security.
A big advantage of the use of online questionnaires was definitely that the
data is available digitally afterwards, which saves a lot of time and limits
sources of errors from the data input. Nevertheless it adds one source of
error as during an oral interview, the interviewer can check whether the
interviewee has understood the questions and is answering honestly. The
data from the two-mode networks derives from desktop survey. A database
of all institutionalized clusters and their members has been generated from
the websites of the corresponding clusters. This approach is definitely, the
easiest approach, even though being time consuming.

The opportunities from applying social network analysis deriving from
data available on the World Wide Web are huge. Here social networks, where
users are sharing voluntarily a lot of information, are buzz research field at
the moment, where still a lot of questions are not answered yet.

Useful if not, necessary is the knowledge and expertise in the use of social
network analysis software, that have been developed and improved in the
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last years. Those programs, partly freeware, allow the implementation of the
data as matrices or edge lists, the analysis of the data and the visualisation
of the latter. The most famous programs are Pajek and Ucinet. While Pajek
is freeware and handy for large networks, Ucinet is a commercial product
developed by developed by Lin Freeman, Martin Everett and Steve Borgatti.
Other software applied in this article is Visone, useful for calculation and
visualization of smaller networks, Gephi, developed for the visualization of
large networks and VennMaker, which is developed for the data collection of
ego-centred networks and includes only a few calculations. (Below the list of
references a list of social network analysis software is given.)

This article aimed to provide a broad overview about social network anal-
ysis as a theory and methodology and tried to show the reader the broad range
of opportunities. For more information shall be referred to Jansen (2006),
Wasserman & Faust (1994) as well as the website of the International Net-
work for Social Network Analysis (INSNA, http://www.insna.org/).
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RSiena: http://www.stats.ox.ac.uk/ snijders/siena/siena_r.htm
NetworkX: http://networkx.lanl.gov/

ORA: http://www.casos.cs.cmu.edu/projects/ora/software.php
UCINet: http://www.analytictech.com/ucinet/

Pajek: http://pajek.imfm.si/

SoNTA: http://www.stanford.edu/group/sonia/

Gephi: http://gephi.org/

Visone: http://www.visone.info/

NodeXL: http://nodexl.codeplex.com/

AutoMap: http://www.casos.cs.cmu.edu/projects/automap/
Tulip: http://tulip.labri.fr/TulipDrupal/

Vennmaker: http://www.vennmaker.com/
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PROGRAM GAMBIT VE VYUCE PREDMETU
ROZHODOVANI V RIZIKU A NEJISTOTE

THE USE OF GAMBIT SOFTWARE IN THE
DECISION-MAKING UNDER RISK AND
UNCERTAINTY COURSE

Pavel Striz
Adresa: U Skol 940, Bucovice, 68501, okr. Vyskov

E-mail: pavel@striz.cz

Abstrakt: V tomto prispévku si predstavime Open Source Software pojme-
novany Gambit, http://www.gambit-project.org/, ktery je vyuzivan ve
vyuce v predmétu Manazerské rozhodovani v riziku a nejistoté na Fakulté
managementu a ekonomiky Univerzity Tomase Bati ve Zliné. Autor poukaze
na ukéazky z teorie her i ze zdkladnich rozhodovacich stromt.

Klicova slova: Gambit, teorie her, rozhodovaci strom, hry proti pfirodé.

Abstract: In this article the author introduces Open Source Software called
Gambit, downloadable at http://www.gambit-project.org/, which is used
in the Managerial Decision-Making Under Risk and Uncertainty course at
Faculty of Management and Economics, Tomas Bata University in Zlin, the
Czech Republic. The author also points out at several basic game theory
problems as well as a few problems which can be stated and drawn as decision
tree situation.

Keywords: Gambit, Game Theory, Decision Tree, Game Against Nature.

1. Nabidka ivodem

Uc¢inim vam nabidku! Zahrali byste si proti autorovi ¢lanku hru kdmen-ntiz-
ky-papir, kdyz moznosti voli ndhodné? A co kdyby volil zarputile kamen
Castéji (40 %) nez niuzky a papir (30 %) a svou strategii by nehodlal zménit?

2. Prvni kroky v Gambitu

Abychom se dokézali racionalné rozhodnout, vyuzijeme pro- Gambit
gram Gambit [1], ktery umi Fesit situace teorie her (prvni -‘F-C
autorova nabidka), i rozhodovaci strom (druha nabidka), -"_’
véetné zahrnuti pravdépodobnostniho hrace, to je role, do které se autor
prispévku sam uvrhl.
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Proc¢ jsem ve vyuce volil Gambit? Je pTi ruce, je to svobodny software,
a navic byla potteba si jej stAhnout a nainstalovat. Zdanlivé trivialni problém
pod Microsoft Windows, nebyl vSemi studenty bez kantorské pomoci vytesen.
Tudiz to bylo i zajimavé cviceni informatické.

Gambit se d4 stahnout z oficidlnich stranek, www.gambit-project.org,
verze z roku 2007 je obdobna verzi 2010, pro Linux, Mac OS X i Microsoft
Windows. Pro Windows zvolte verzi z roku 2007, neb binarky nejsou plné
pripravené u verze 2010 a i pri vyuziti Cygwinu nebo MinGW bude ¢tenar
zapasit s grafickym uzivatelskym prostfedim (nutnost doinstalovat wxWid-
gets) a nemoznosti uziti jednoho z algoritmi na 64bitovych strojich. Pokud si
tyto prepychové véci odpustime, staci po rozbaleni (za predpokladu, Ze mate
jiz nainstalované gcc-c++, make atd.) dat:

$ ./configure --disable-enumpoly --disable-gui
$ make
$ make install

Instalace verze 2007 na nativnich Windows je primocara. Budete mit k dis-
pozici grafické uzivatelské rozhrani i algoritmy spustitelné jako exe soubory
z prikazové radky. Uzivatelé pracujici na Linuxu ¢i Mac OS X na tom budou
z pohledu instalace 1épe, vétsina jej nalezne v repozitari.

2.1. Reseni problému z teorie her

Vytesime si nasi prvni situaci, coz je dle klasifikace hra dvou racionalné uva-
zujicich hraca s nulovym souctem (co prvni ziskd, druhy ztraci a vice versa).
Spustime si Gambit a davame File—-New—Strategic game. V levé c¢asti si
pridame jeden fadek a jeden sloupec diky ikonkam ,Add a strategy for this
player‘. Dvojklikem zménime popisky tfadkt a sloupct na Kémen, Nuzky
a Papir. Nyni si ohodnotime jednotlivé moznosti her. Kdyz vyhraji ddvame
kladnou hodnotu, napt. +10, kdyz je remiza tak nula, a kdyz prohrajeme tak
~10. Cervené pole (leva) jsou prvniho hraée, modra (pravd) pak druhého.

Tabulka (dvojmatice) je symetrickd podle hlavni osy; v kazdém fadku,
sloupci i dvojbuiice je soucet vyher nula. Dostavame:

Po vyfeseni (druhd ikonka zprava s nazvem ,Compute Nash equilibria of
this game‘) s predvolenymi moznostmi ,Compute all Nash equilibria‘ a ,with
Gambit’s recommended method‘ ziskavame:

To je feSeni nasi hry. Kazdy z hract by mél jednotlivé moznosti (fadky,
sloupce) volit nadhodné a se stejnou pravdépodobnosti. Po stisknuti ,OK°
v levé casti pod jmény uvidime dvakrat ,Payoff: 0, tedy u této hry neni
vitézlt ani porazenych v dlouhém obdobi.
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£ Gamnbit - [D:\striz\0SSConf\2011\striz-gambit\figures\knp0.gbt] Untitled Strategic Game (===
File Edit View Format Tools Help

C¢NeEdB &a e 8= M5
|

AFE & Crenar | Kamen Nuizky | Papir |
Kamen 0 0 10 10 A0 10
&[] & autor &lanku Niazky 10 10 0 0 10 10
Papir 10 10 10 10 0 0
Computing Mash equilibria @
The computation has completed. Mumber of equilibria found so far: 1 6

# |1: Kamen | 1: NaZky | 1: Papir |2: Kamen | 2: Nazky | 2: Papir
1 1 1 1 1 1 1

3 3 3 3 3 3

2.2. ResSeni rozhodovaciho stromu

Pokud se vsak nase volby lisi a strategie je neménna, 1ze hru sehrat jako hru
proti prirodé. K tomu budeme potiebovat aparat rozhodovacich stromt, ten
Gambit také umi.

V Gambitu si naklikneme File-New—Extensive game. Uvidime jeden
cerny uzel. Na ten klikneme pravym tlacitkem mysi a volime ,Insert move®,
zménime ,2‘ na ,3‘ a ddvame ,OK‘. Objevi se nam tii nové cerné uzly. Vy-
bereme horni pravym tlacitkem na mysi a volime ,Insert move‘. Navolime
Jnsert move for the chance player’ v prvni rolovaci Sipce. I zde zménime
dvojku na trojku a potvrdime ,OK‘. Dvojklikem na cervenou a zelenou ,1°
muZeme nastavit ndzvy strategii (Label) a i pravdépodobnosti (Probability)
u prirody (Chance). Pole volime dvojklikem levého tla¢itka mysi, volby poté
potvrdime ,OK".

Pravym tlacitkem mysi volime uzel u Ntizek cerveného hrace, ,Insert
move‘. Ménime na: ,Insert move for the chance player‘, ,at information set 1
(3 actions, 1 member node), davame ,OK*. Stejné to zrealizujeme u posled-
niho uzlu ¢erveného hrace.

Posledni faze je vyplnit cenové stitky, v programu Gambit zaznaceno jako
,(u)‘ (angl. utility). Budeme jich potfebovat devét v iplné pravé ¢asti stromu.
Postupné je vybereme dvojklikem a pripisujeme vyhry a prohry prvniho
a druhého hrace. Ve finale dostaneme:
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% Gambit - [D:\striz\OSSConf\2011\striz-gambit\figures\knp1.gbt] Untitled Extensive Game = ===
File Edit Wiew Format Tools Help
- = : , it
“O0ERE& s/ e|0H @53
e
. ® 00
8 & Ctenai
Kamen
& & Autor élanku \{ ® w0 -0
& 10 10
& 10 10
-{ ® 00
® 10 10
® 10 10
-’\4\/ & 10 10
® 00

Po vyreseni ziskavame optimum, volit vzdy Papir. Opét v levé ¢asti pod
jmény hrac¢t uvidime vyhru/prohru. Nyni by si prvni hra¢ polepsil z nuly na
jednotku vyhry a druhy hrac¢ (ktery se de facto hry racionalnim zpusobem
neucastni) ztraci jednotku vyhry:

P =

Computing Nash equilibria @

The computation has completed. Mumber of equilibria found so far: 1 o

F (1:1(1:211:3|2:°
1 0 0 1 1
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3. Pro naroc¢néjsiho Ctenare
3.1. Veéznovo dilema

Pokud je ¢tenar obeznam s touto disciplinou aplikované matematiky, tak jej
znamy problém véznova dilema nepiekvapi. Je to hra s nenulovym souctem
a ma jednu Nashovu rovnovahu (oba vézni si véfi a zapiraji) a jedno Paretovo
optimum (vézni si nevéfi a oba druhého podvedou).

Neptekvapi nas tedy, ze mezi 140 ukdzkami (podadresaf /games/ ve verzi
2007; podadresar /contrib/games/ ve verzi 2010) tento problém nalezneme.
Jedna se konkrétné o soubor pd.nfg (angl. Prisoner’s Dilemma). Po otevieni
a vyreseni ziskavame:

7% Gambit - Two person Prisoner's Dilemma game (unsaved changes) |- | ]

File Edit View Format Tools Help
COCEB SS9 ¢ (8% & |[EH 2
&[] & Piayer1 | L | 2

Payoff- 1 1 9 9 0 10

2 10 0 1 1
&[] & Player2
Fayoff: 1

|Pruﬁles 1 | allequilibria by enumeration of mixed strategies in strategic game

# 1:1|1:2(2:1]|2:2
1 0 1 0 1

3.2. Gambit z prikazové radky

Prijemné zjisténi je fakt, ze lze dany problém vytesit z prikazové radky, z li-
bovolného ze tii operacnich systémii. Vstupem je textovy nesifrovany soubor
pd.nfg, ktery ma jasné definovanou strukturu, ktera je popsana v manudlu.

$ cat pd.nfg # Linux a Mac 0S X
Nebo zkuste nasledujici (zminéno bez prazdnych radk):

> more pd.nfg & rem Microsoft Windows

NFG 1 R "Two person Prisoner’s Dilemma game" { "Player 1" "Player 2" }
{ { lllll ll2l| }

{ I|1II ll2|l }

}
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{

{ nn 9, 9 }
{ nn 10’ 0 }
{ nn O, 10 }
{ nn 1, 1 }
}

1234

Reseni ziskame spusténim jednoho z algoritmi, napi. na Linuxu a Mac OS X,
z adresafe /contrib/games/:

$ gambit-enummixed <pd.nfg
Na Microsoft Windows 7 napt. takto:

C:\Program Files (x86)\Gambit>gambit-enummixed.exe <games/pd.nfg
Vystupem ziskavame (NE znaci v angl. Nash Equilibrium):

Compute Nash equilibria by enumerating extreme points

Gambit version 0.2007.12.04, Copyright (C) 2006, The Gambit Project
Enumeration code based on lrslib 4.2b,

Copyright (C) 1995-2005 by David Avis (avis@cs.mcgill.ca)

This is free software, distributed under the GNU GPL

NE,0,1,0,1

3.3. Vyhody a nevyhody
Shrneme-li, tak mtzeme fici, Ze:

Program Gambit pracuje v grafickém rezimu i z prikazové radky.
Vstupni soubory efg a nfg jsou nesifrované, tedy snadno generovatelné.
Informacni banner u vystupu se da vypnout parametrem -q.

V grafickém rezimu snadno ziskdme dominantni radky a sloupce.

Verze 2007 bézi zatim na vSech verzich Microsoft Windows.

Gambit obsahuje sadu 140 ukézek, fada z nich je z odbornych knih.

Dokumentace programu je prehledna.

+ + + o+ 4+ o+ 4+ o+

Pti ulozeni vysledku v grafickém rezimu se stava soucasti efg ¢i nfg
souboru pod tagem analysis.
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Na druhé strané vsak:

— Nevyhodou ztustava, ze z prikazové radky nelze ziskat matici vyher hraca,
ty by se musely dohledat (feSeni v Cisté strategii) ¢i dopocitat (feseni ve
smiSené strategii).

— Osoba neznalé teorie her miize snadno narazit na situaci, kdy vybrany al-
goritmus zkolabuje. Pak zkolabuje i program Gambit ¢i dany spustitelny
soubor. Neni to uzivatelsky privétivé fesené v grafickém rezimu pod Win-
dows a v radé pripadu je potfeba ukoncit proces az pres Spravce tuloh.

— Verze 2010 zatim neobsahuje podporu pro nativni Windows a nepodpo-
ruje 64bitovou platformu pro algoritmus enumpoly. Kompilace verze 2010
s grafickou podporou (wxWidgets) je pod Cygwinem na Windows 7 64bit
témeér nemozna, pro neprogramatora je to nad lidské sily.

— Ackoliv je to zminéno v cilech autort programu jiz roky, tak Gambit v sou-
casnosti nepodporuje kooperativni hry, podporuje jen nekooperativni hry
a hry proti prirodé.

4. Nabidka

Zavérem opét jedna autorska nabidka ke hie s nulovym souctem, kterou kan-
tor dava svym studentiim ve vyuce, a kterd snad zprijemni zacatek partii
do rozhodovacich stromi, ndm necht poslouzi na ovéreni si znalosti prace
s Gambitem.

Pokud se hry nezucastnite, nic nevyhrajete ani nic neziskate. Pokud do
hry ptijdete (Cerveny hrac), jedna se o hod korunovou minci (z Ceské re-
publiky) dle nésledujicich pravidel. Hra je smyslend, ve vysi vyhry a prohry
netifeba hledat hlubsi smysl.

Nehrajete-li, nic neziskate a nic neztratite (0 K¢). Hazi se minci, maxi-
malné ctyrikrat, pokud ctyrikrat po sobé padne orel, autor ¢lanku plati cte-
nari ¢lanku 57 K¢. V opac¢ném pripadé je vyplaceno jemu. U prvniho hodu
pri panné korunu a hra konéi (pfi orlu pokracuje), u druhého dvé, u tfeti t¥i
koruny a u posledniho, je-li panna, celych 19 korun.

Pokud se s autorem ¢lanku potkate, mate moznost pozadovat vyhru, nebo
naopak zaplatit autorovi prohru, s odkazem na tento ¢lanek. ®

Zde je formalné zapsand hra — hodnoty pro 2. hrace jsou postupné 0;
1; 2; 3; 19 a =57, pro prvniho hrace jsou s opa¢nym znaménkem. Abych
netrpélivého ¢tenare nenechal na pochybach, zminuji dale v ¢lanku i fesSeni.

S teorii her se mtizeme setkat v ekonomii, politice, pravnich sporech [2—4],
ve filmu a seridlech, kdy jeden ze zlo¢incu si odpykava trest za svého partéka,
ktery ho podrazil a pak se po propusténi z vézeni msti.
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% Gambit - [D\striz\DSSConP 2011\ clanky-me\striz- gambit\figures\th-viastni.gbt] Untitled Extensive Game =8 EEn ===
File Edit View Format Tools Help

EMeEHA && ¢ aQQR W & [H B 83

Fe .

8 & Ctenat &lanku Nehrat hru

a & Autor

Zahrat gi

b
*
(&)

\ ® .19 19

N

® 57 57

Ovsem nechodme daleko, zajemce necht shlédne film Cistd duse — A Beau-
tiful Mind, 2001, ktery je o Johnu Nashovi, prikopniku v teorii her a nositeli
Nobelovy ceny za ekonomii z roku 1994 (vedle Reinharda Seltena a Johna
Harsanyie). Klicovy moment filmu a jeho netradi¢ni feSeni, které ovlivnilo
celou ekonomii, je zndm pod terminem bitva pohlavi (angl. Battle of Sexes
nebo téz Bach or Stravinsky — BoS).

Problematiku rozhodovacich stromi potkdme ve hrach jako jsou go, Sachy,
poker i bridz (angl. Double-dummy Problems, ¢aste¢né Ize pouzit i na Single-
dummy Problems).

5. ReSeni hry proti autorovi

Krasa ulohy zminéné diive spociva v tom, ze pri velkém opakovani takové
hry je autor ¢lanku skutecné ztratovy, a to jedna koruna c¢eskd na hru. Tu si
zaslouzi kazdy ctenar, ktery by do hry Sel, pripadné student, ktery rozhodo-
vaci strom spravné ohodnotil a do hry vstoupil. V Gambitu si navic mtizeme
nakliknout jednotlivé uzly, které jsou po vyreseni numericky ohodnoceny.

V realném zivoté to vsak znamena, ze autor ¢lanku by takovou hru hral
s kazdym zajemcem jen jednou a je tu sportovni Sance, ze ¢tyrikrat po sobé
autorovi ¢lanku orel nepadne a na svych ztratovych 57 K¢ si péknou radku
her pocka, tedy vétsina ¢tenaiti by naopak musela autorovi platit, i kdyz jen
polozku korunovou. Autor ¢lanku je vzdy ochotny uznat svou prohru v dlou-
hodobém horizontu a onu korunu kazdému tcastnikovi/studentovi uhradit
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bez ohledu na vysledek hodi, at uz z pohledu sportovniho nebo kantorského.
A kdo nehraje, nevyhraje, ani nema Sanci prijit si ke ztrate!

6. Zavér

Gambit lze pouzit i na komplexnéjsi situace, bez hlubsiho rozboru naznac¢im
jednim snimkem obrazovky (montyhal.efg), kterym se zaroven rozlou¢im
(Monty Hallav paradox alias problém t¥i dvefi, viz téz film Oko bere, 2008).

"53% bl iEs o aliRlets et ealaprobleny J Jal
File Edit Yiew Format Tools Help
“EOEBE 88 AQAQRQ =ae OFHRE 3
i [~
@)& STAY ® 0 1 |
& & Player1 DOOR'E
& & Player2 ® 01
&% 100 1
SWITCH _
o 01
STAY o
Rl 00 # oo
: 1::?\‘8“’”(:“ ® 0o n
e STAY . o
R "
1::'5?\‘SWITCH ® oo
P
oo —————— 00
TR gy Iy
o sTav
3B B0 i ‘/—0 o
Gw. 100 1
o & 00
® 00
I [~
L]
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NEKOLIK POZNAMEK K VYVOJI
HOSPODARSKE STATISTIKY V CR

Jaroslav Ceska
Adresa: Pristoupimské 12/394, 108 00 Praha 10

Abstrakt: Transformace ceskoslovenské ekonomiky po roce 1989 spojena
s dal$imi vyznamnymi zménami (zanik CSFR, vstup CR do EU) vedly k vy-
znamnym zménam v prislusnych tsecich ekonomické statistiky. Na tuseku
makroekonomickych ukazateli byl zaveden systém narodniho ucetnictvi, ktery
nahradil dfive pouzivany systém bilanci narodniho hospodéistvi. Upravy
uskuteénéné v hospodaiské statistice CR po vstupu do EU zvysily prostoro-
vou srovnatelnost zkoumanych ukazateli. Zadména narodnich ukazatel no-
vymi vSak ztizila na ne€kterych tsecich dlouhodobou ¢asovou srovnatelnost.

Klicova slova: Transformace ekonomiky, ekonomické statistika, ukazatele.

Abstract: Transformation of the Czechoslovak economy after the year 1989
together with the CSFR disintegration in 1992 and the accession of the CR to
the EU in 2004 caused great changes in the corresponding parts of economic
statistics. In the area of macroeconomic aggregates System of National Ac-
counts was introduced replacing previously used System of National economy
balances. An adaptation of the Czech economic statistics to the new situation
enlarged meaningful of the Czech indicators with those of other countries. Re-
placement of national indicators by the new ones, however, caused difficulties
in the long-term comparisons.

Keywords: Economic Transformation, Economic Statistics, Indicators.

V Informac¢nim bulletinu Ceské statistické spole¢nosti (ro¢nik 22, ¢islo 4,
4. prosince 2010) byl zvefejnén prispévek Stanislavy Hronové a Richarda
Hindlse ,,Hospodarska statistika z pohledu 20 let vyvoje®, ktery je velmi za-
jimavy a poucny. Je zaméren na problematiku makroekonomickych agregati,
zejména na zavedeni systému narodniho tcetnictvi (SNA) a v mensi mife na
nékteré souvisejici statistické tseky (ceny, zaméstnanost aj.).

Prispévek ve svém vykladu o hospodarské statistice, definici ukazatel,
vztahu k ekonomické teorii, srovnatelnosti aj. je vhodné, podle mého nazoru,
doplnit. Néktera tvrzeni jsou totiz az prilis ,kategoricky“ formulovana, pfi-
padné nabizi zevseobecnéni z poznatkil, které maji opodstatnéni jen v urcité
casti ekonomické statistiky. Nize uvedené poznamky jsou omezeny na po-
znatky z oficialni statistiky a nekladou si narok na tplnost.

Hospodarska statistika ve svém souhrnu i na fadé svych tisekili se vyvijela
nezéavisle na systému bilanci nadrodniho hospodafstvi (MPS) nebo systému
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narodniho tcetnictvi (SNA). Casové i logicky pfedchazi tvorbé makroekono-
mickych ukazateli a jejich systémti. Vazba ukazateli ekonomické statistiky na
soubory ukazateli MPS a SNA je v nékterych pfipadech nepfima, ¢astecna
nebo i znac¢né zprostredkovana. Nejde pritom jen o omezenost vyplyvajici
z mérnych jednotek pouzivanych v uvadénych systémech.

Vztah mezi ekonomickou teorii a ekonomickou statistikou je, jako v pfi-
padé jinych disciplin, velmi mnohotvarny, vzajemné se obohacujici. Neni,
podle mého nézoru, jednostranna posloupnost, napred teorie a pak statis-
tika, mame-li na mysli ekonomickou statistiku jako praktickou ¢innost.

V pripadé tdajt a ukazatelti ekonomické statistiky je nutno priznat, ze
ne vzdy je sama definuje. Ekonomicka statistika se ve své gnoseologické ¢in-
nosti opirala a opird i o vymezeni a definice jinych védnich obort, vymezeni
v pravnich a ucetnich norméach, technickych i jinych disciplinach. Vzhledem
k potfebé srovnatelnosti navazuje i na metodiku pouzitou v predchozich sta-
tistickych zjistovanich.

V nékterych konkrétnich pripadech, zejména na novych tsecich ekono-
mické statistiky, oficidlnich statistika pracovala bez téchto opor a musela tak
sama prislusnd vymezeni urcéovat (soubory, statistické a zpravodajské jed-
notky, zjistované znaky apod.). Pfiklaem bylo vymezeni novych vyrobka pii
jejich zjistovani v pramyslu, vymezeni vyzkumné a vyvojové zédkladny apod.
Klasickym ptikladem je statistika rodinnych uctt, obsah (program) mikro-
censt i jinych vybérovych setfeni u domacnosti.

Rada odvétvovych a priifezovych ekonomickych statistik se zjistuje a pu-
blikuje v pfirozenych (naturdlnich) mérnych jednotkach. Vzhledem k ¢len-
stvi CR (dfive CSFR) jsou ukazatele a sestavy z téchto tisekti predkladany
prislusnym mezinidrodnim vlddnim organizacim (Statistickému uradu OSN,
EKH OSN, ILO, FAO, UNESCO, WHO aj.), které je uvadéji ve svych statis-
tickych i jinych publikacich. Metodika pozadovanych ukazateli byla vypra-
covana skupinami statistickych experti a schvalena odpovidajicimi organy
(napft. vybory Evropské hospodarské komise), které také rozhodovaly o jejich
svolani. V ramci Mezinarodni organizace prace (ILO) byla metodika pozado-
vanych ukazateli projednavana na konferencich statistiki prace. Vzhledem
k tomu jsou udaje zemi ve statistickych publikacich téchto organizaci vza-
jemné srovnatelné.

Obdobné bylo postupovano pfti pripraveé jednorazovych statistickych pub-
likaci Evropské hospodaiské komise (EHK)?! i pfi piipravé evropskych variant
svétovych doporuceni k provadéni cenzt v prislusnych tisecich hospodarskych

INap#. z vice nez 10 pravidelnych statistickych publikaci EHK, jen u jedné (Short-term
indicators) byly publikované udaje za jednotlivé zemé ponechény na narodnich metodikach.
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statistik (v pramyslu, v zemédélstvi, pii s¢itani lidu, domu a byti aj.). I ob-
sah téchto zjistovani, véetné publikovani jejich vysledkt, byl projednavén
na zasedanich statistickych expertt svolavanych mezinarodnimi statistickymi
organy. Ceskoslovensti statisti¢ti odbornici se popsanych metodickych unifi-
kacnich praci aktivné zucastnovali.

Metodické unifika¢ni statistické prace byly rovnéz reseny pod patronaci
a v ramci sub-regionalnich statistickych organi (Statisticky urad EHS, Stala
statistickd komise RVHP), jejichz zastupci se ztcastnovali jednani Konference
evropskych statistikti i dalsich organi EHK OSN.

Zvl1astni zminku si zaslouzi i srovnavaci prace na systémech MPS a SNA
letech, véetné jednani prislusné skupiny statistickych expertii, kterych se zi-
castnovali pracovnici FSU.

Jak spravné uvadéji autofi piispévku, i v hospodaiské statistice CR byla,
od 1. ledna 1993 uplatnéna fada vyznamnych zmén. Hospodarska statistika
se i v pribéhu dalsich let vyvijela a na nékterych tsecich také ménila.

Na tseku vnéjsich faktort uréity meznik piedstavuje vstup CR do Ev-
ropské Unie 1. kvétna 2004. Nase statisticka sluzba se tak stala soucasti Ev-
ropského statistického systému, véetné vsech povinnosti v zajiStovani a pred-
kladani pozadovanych statistickych idaj a ukazateli ve stanovené metodice
(podle schvélenych manualt) a lhtatach. Pozadavky EU maji pravni oporu
v nafizenich organi EU (Rady nebo Komise EU). Harmonizaci ¢eskosloven-
ské statistiky v souladu s pozadavy EU byly vytvofeny potfebné podminky
pro prostorové srovnavani udaji CR s tdaji dalich élenskych zemi EU pro
potieby uvedenych organi.

Harmonizace narodnich statistik v ramci EU realizovana v praktické sta-
tistické ¢innosti CR i zdménou diive pouzivanych statistickych zjistovani no-
vou metodikou Setfeni, véetné definic ukazateld, ztizily vSsak na nékterych
tisecich hospodaiské statistiky CR (CSFR) ¢asovou i vécnou dlouhodobou
srovnatelnost navazujicich statistickych udaja a ukazatel.

Vyjdeme-li z tcelu statistickych zkoumani ekonomickych jevi a procest
v ekonomice CR, pak ,zésadni“ zménu hospodaiské statistiky nelze vysvétlit
jen jako dusledek zamény MPS systémem SNA. Ze srovnani souboru pu-
blikovanych ekonomickych statistik napiiklad v rocenkiach CSFR a CR lze
vyvodit, ze zmény (mimo kapitoly makroekonomickych ukazateli) byly vy-
volany zejména potrebou:

a) zjistovani novych skutecnosti (priklad: soubory ukazatelti charakteri-
zujici nezaméstnanost),
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dovany a publikovany jen na trovni federace (pfiklad: statistika zahrani¢nich
obchodu, dopravy apod.),

c) zjistovani a publikovani dfive nevefejnych udaju (pfiklad: vojenské vy-
daje, platebni bilance, devizové rezervy, zadluzenost),

d) prohloubeni statistickych zjistovani o ukazatele soukromého sektoru,
ukazatele podle novych klasifikaci, tfidicich znaki a sektori, ukazatele o vy-
robnich a jinych jednotkach pod zahrani¢ni kontrolou,

e) zjistovani a publikovani statistik tfidénych podle vlastnickych forem,

f) zjistovani k zajisténi pozadavki a potfeb EU i dalSich mez. organizaci,

g) ndhradou vycerpavajicich zjistovani vybérovymi Setfenimi, uplatnénim
financ¢nich hledisek misto vécnych znaki apod.

V nékterych pripadech doslo k omezeni statistickych zjistovani, nékteré
ukazatele se prestaly v dusledku novych pravnich aprav a jinych pficin sle-
dovat a publikovat. Zmeény se realizovaly nejen v souborech statistickych
a zpravodajskych jednotek, ale i v souborech zjistovanych znakid. Néktera
statisticka zjistovani byla také po urcité dobé obnovovana, jako napft. zjisto-
vani adaji o prirtstcich a ibytcich byti podle pricin apod.

Harmonickému rozvijeni jednotlivych tisekt hospodarské statistiky nepro-
spiva jednosmeérny tlak na uzptsobeni odvétvovych a dalsich dil¢ich statistik
potiebé sestavovani souhrnnych agregatt. Ten vyvolava omezovani v zjisto-
vani statistickych tdaju a ukazateli v pfirozenych (naturdlnich) jednotkach,
vCetné jejich sestav, coz se nepriznivé projevuje v redukci poznani a prinosu
oficialni statistiky na tomto tseku.

K netplnosti a omezené obsahové srovnatelnosti ¢asovych rad ukazateld
za drive existujici izemni celky prispélo i soubézné uplatnéni zmeén, véetné
klasifikaci jesté v poslednich letech existence CSFR. Vyznamné zmény v sou-
borech zpravodajskych jednotek i zpravodajskych sitich, velikostni a jina ne-
ustalena omezeni ve zpravodajskych povinnostech vedouci k ndhradé drive
podminkdm pro oficidlni statistiku na tseku statistickych zjistovani. Ne-
sporny vliv mély i posuny v souboru hlavnich uzivateli, zaméreni a zpisoby
jejich ¢innosti projevujici se ve zménach pozadavkt na oficiadlni statistiku
v hospodarské oblasti.

Zv1astni pojednani by si zaslouzil i popis vyvoje ceskoslovenské ekono-
mické statistiky po 2. svétové valce, o kterém se autori ¢lanku zminuji. I kdyz
vyklad je zamétfen na souhrnné agregatni ukazatele, zevSeobecné tvrzeni o od-
liSnostech a nesrovnatelnosti celych systémil pouzivanych ukazateli v zemich
i jejich publikovani je zavadeéjici a vyzadovalo by to hlubsi vysvétleni.
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Ceskoslovenska statistika na ekonomickém i dalsich tisecich musela totiz
po 2. sv. valce Tesit fadu naléhavych a konkrétnich tkoli, jako soupisy skod
v jednotlivych odvétvich NH a u obyvatelstva, obnovit statistické zjistovani
na celém predvaleéném tzemi CSR, obnovu zpravodajskych siti na diive od-
stoupeném tuzemi, prekonat rozdilny vyvoj oficidlnich statistik na Slovensku
a byvalém Protektoratu pii predkladani tdajt za CSR mezinarodnim orga-
nizacim, zabezpecovat agendu spojenou s vydavanim osvédceni v narodni
prislusnosti aj.

POZNAMKY Z KONFERENCI
ROBUST A COMPSTAT 2012

Nikola Kasprikova
E-mail: data@tulipany.cz

1. Uvod

V roce 2012 probéhly statistické konference ROBUST a COMPSTAT. Spousta
informaci o obsahu konferenci je k nalezeni na webovych strankach jim véno-
vanych, zkusim se zamérit na ten zbytek.

2. ROBUST

Ve dnech 9.—-14. zafi 2012 se v Némcickach konala konference ROBUST. Se
jménem Némcicky se ziejmé valna vétsina ucastniktd konference seznamila
az v souvislosti s ROBUSTem. Nicméné dobfe znamou oblast, ve které na-
jdeme nedaleko Némcdicek taky treba Velké Pavlovice, Boretice, Kobyli nebo
Cejkovice, asi ani neni nutné étenditim predstavovat.}

Pfi pokusu o shlukovou analyzu pfednesenych piispévki (provedenou
osvédCenym algoritmem Pohled z okna, ktery obvykle vykazuje vynikajici
vlastnosti jak z hlediska (jakymkoli zptisobem métrené) kvality vysledné kla-
sifikace, tak z hlediska vypocetni narocnosti) se jako nejvice zastoupené
shluky jevily analyza kompozi¢nich dat, aplikace ve financich a pojistovnic-
tvi, hloubka dat nebo rizeni jakosti. Urcité oziveni v sale vyvolala zajimava
prezentace vedend v barvach jednoho ze sponzort soutéze studentli a zaroven

1Je to prece jasné — z Hodoninska napifiklad pochazel prvni ¢eskoslovensky prezident
a v Cejkovicich chodil nékolik let do koly.
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jednoho z vyznamnych dodavateld FeSeni? pro anal§zu dat a podporu roz-
hodovéani. Vystoupeni bylo vénované diskuzi praktické aplikace metod poci-
tacové lingvistiky a text miningu. Byl to jeden z prispévki, které vyvolaly
docela vyraznou odezvu, dal podnéty k zamysleni o zaméfeni aplikaci (urcité
nejen v diskutovaném piipadé€) a poskytl prilezitost si zase jednou pripo-
menout, ze my lidé nékdy o néco usilujeme a k prosazovani svych zajmu
pouzivame taky analyzu dat.

3. COMPSTAT

Konference se konala koncem srpna v kyperském Limassolu, jen par sto-
vek metrt od archeologického nalezisté Amathus. Ucastnici konference méli
moznost sezndmit se i s dalsim archeologickym nalezistém Kourion — tam se
totiz konal slavnostni koncert ,,Towards Europe of Peace“ usporadany pii pii-
lezitosti pravé probihajiciho kyperského predsednictvi Radé EU. Koncert se
konal v ptivodnim starovékém amfiteatru, takze jsme mimo jiné mohli zjistit,
jaké to je posedét si v klidu dvé hodinky na kameni. Vedle dvou skladeb u nas
spise méné znamych autorti zaznéla Beethovenova devata symfonie3. V pro-
stredi, ve kterém se seslo nékolik stovek védci a které mozna mélo pripominat
ducha evropské pospolitosti, se mi pfi poslechu Beethovena bohuzel vybavila
akorat jedna knizka Anthonyho Burgesse (a film S. Kubricka). Anthony Bur-
gess se pozdéji pripomnél jesté jednou, kdyz nékterym cestovateliim zkom-
plikovala névrat z konference stavka zaméstnanct jedné letecké spoleénosti.*
Zminéna symfonie ma ¢tyri véty a zajimavé bylo zjisténi, ze mezi statistiky
je celkem dost popularni potlesk mezi vétami. Z toho pohledu Stanley Azen,
kterému se v hudbé dostalo i obstojného formalniho vzdélani, udélal dobrte,
kdyz hymnu IASC (kterd béhem jeho vystoupeni na COMPSTATu taky za-
znéla) navrhl jako pomérné nekomplikovany kus. V matematice ¢lovék nikdy
nevi, jak to dopadne s tou pristi vétou, takze rad€ji hned vdécné zatleskat za
kazdou, ktera se uz povedla. Ale na koncerté udélame lip, kdyz vyckame, az
dirigent prestane byt zady.

Na ostrové vsudypritomné kocky se ukazaly i béhem koncertu, jedna do-
konce napochodovala primo mezi hudebniky a zaslouzila se tim o probuzeni
nékterych jinak uz bezmaéla podiimujicich kolegti. O pficinach zjevného bla-

2Prodéavat software uz by dneska nestaéilo, dodava se taky znalost business procest,
pripadné rovnou i tym konzultanti, od kterych se ocekava, ze problém vyresi.

3Jeji ¢ast je hymnou EU.

4Nézev knihy popisujici kromé dalsiho také vizi fadéni syndikalistt vypo&teme v soft-
waru R [5] pfikazem sum(x,1), kde za x dosadime nazev romanu George Orwella (vybirdme
titul vhodného datového typu).
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hobytu ko¢ek na ostrové mozna néco napovi projev psa v roméanu [4], ktery
pravi ,Podle mé celad ta zalezitost souvisi s tim, jak si nas Prorok Muham-
mad radéji urizl kus suknice, nez aby probudil kocku, ktera na ni podiimo-
vala.“ Re¢ je pochopitelné o kodce &tyfnohé a (mohlo by to zajimat chovatele
kocek) vhodnym fetézcem pro zahdjeni rozhovoru s webovym vyhledava-
¢em je v tomto pripadé Muezza. Nutno poznamenat, ze Limassol se nachazi
v Tecké, nikoli v turecké ¢asti ostrova, ale kocky se ziejmé politickymi hra-
nicemi tolik netrapi. Jinde je ale rozdéleni ostrova patrné velmi jasné a ma
¢etné projevy, které vnimaji i turisté — naptiklad specialni znamku refugee
stamp, ktera se povinné pridava na postovni zasilky a je zvlastnim poplatkem
urcéenym na pomoc lidem, které postihly udalosti z roku 1974.

Hodné prostoru na konferenci dostal Stanley Azen®. Pfevzal za svou préci
ocenéni od zastupce TASC a (jako séfredaktor ¢asopisu CSDA) od zastupce
spolecnosti Elsevier. Ve svém vystoupeni nejprve pripomnél vyznamné mo-
menty své kariéry v biostatistice, hudbé a vypocetni statistice. Stanley Azen
pied lety napsal spolu se svym ucitelem Aldelmonemem Afifim® u¢ebnici [1]
a ted zduraznil nezastupitelnou roli jesté dalsiho, dfive neuvadéného, spolu-
autora’. Nakonec se zminil o nékterych projektech, na kterych se v posledni
dobé podilel (mimo jiné $lo o studii zaméfenou na zlepSeni Zivotniho stylu
seniort1), a upozornil na prospésnost mezioborovych spolupraci v biomedicin-
ském vyzkumu.

Ptisti COMPSTAT by mél byt v roce 2014 v Zenevé. Hlavnim organiza-
torem bude Manfred Gilli®, ktery v Limassolu vedl pékny tutoridl v duchu
knizky [3], ve kterém mimo jiné vyjadiil presvédceni, Ze Casto je v aplika-
cich rozumné zvolit radéji heuristické metody a modely, které 1épe odpovi-
daji feSenému problému, nez pocitat presné (vzhledem k povaze tlohy tfeba
i zbytecné moc) v modelu, ktery vznikl zavedenim hrubé zjednodusujicich
predpokladi.

4. Zavér

Snad kazda konference ma néjaké zvlastni, neopakovatelné vlastnosti, diky
kterym si ji icastnici budou jesté dlouho pamatovat.

Nicméné konference maji taky mnohé spole¢né prvky. Za pozornost urcité
stoji pfimy prenos know-how mezi konferencemi prostiednictvim fenoménu
znovupouzitych (a postupem ¢asu jako vino zrajicich) prezentaci. Hezky to lze

5Ktery mé web — http://www.stanazen.com/.

6Viz http://www.biostat.ucla.edu/Directory/afifi.
"Spoluautor mé taky web — http://www.jackdaniels.com/.
8Viz http://www.unige.ch/ses/dsec/static/gilli.
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vyjadrit slovy ,,I’'m giving the same presentation“. Takovou vétu sdélil trochu
smutné jeden z vyznamnych (posuzovano mj. podle prezentaci pfidéleného
¢asu) ucastniki COMPSTATu svému zndmému, se kterym se zfejmé potkal
i na néjaké predchozi konferenci. Je treba v této souvislosti taky poznamenat,
ze nekteré prezentace, zejména tutorialy, byly zjevné naplanovany na tuplné
jinou délku nez na cas pridéleny na COMPSTATu. Nékteii prednasejici v do-
kumentu s prezentaci radi pripominaji auditoriu, kde a pti jaké prilezitosti se
zrovna sesli. Posluchagdi se pak s vyuzitim takové napovédy tieba v Limassolu
dozvédi, ze jsou zrovna v Avignonu a o tfi mésice mladsi, nebo v Némcickach
zjisti, Ze si mohou jit zaplavat na Long Beach (ale je pravda, Ze bazének na
ROBUSTu byl). A v tu chvili jsou pseudoreplikace skute¢nym problémem.
Ale mozna by se v tom dal rozpoznat projev konceptu Reproducible statis-
tical research, v tomto pripad€ presnéji Reproducible statistical presentation,
coz by naopak mohlo byt zadouci. Navic si myslim, ze primérena recyklace,
vzhledem k pomérné vysoké hustoté konferenci mozna jediny zvladnutelny
pristup, ma i spoustu vyhod a predevsim je to postup v podstaté ekologicky,
takze spravny.

Podstata konferenci je jiz docela dikladné prodiskutovana v literatutre
a je tézké k tomu dodat jesté néco nového. S prehledem se umél vyjadrit
naptiklad autor, ktery se pozdéji za odménu stal nositelem Radu britského
impéria — kdo snad jesté nebo uz nezna, miize alespon letmo zabrousit do
kroniky ROBUSTG z minulého tisicileti a precist si prislusné odstavce, které
jsou citované v dodatku ¢lanku [2]. Osudy postav roméani Kingsleyho Amise,
dalsiho z autoru britského univerzitniho romanu, radsi (zejména v souvislos-
tech s ROBUSTem) podrobnéji rozebirat nebudu, aby si to ndhodou nékdo
z pani kolegii nevylozil n€jak zle.
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