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Review of the PhD thesis

Adaptive Testing using Bayesian Networks

by Maňin Plajner

'lhe rel,ietvec] t]resis irrvestigates aclaptive testirrg basecl on Bayesian nctq'orks, 1bcrtsing on

tlre 1r:equentlv occurritrg coIrditiorr oť monototricity, Tlre tlreoretical results are validated on

tht,ee real-u,orld datasets tj,om testirrg student skills, irrclr"rcling a 1arge dataset .ťrom tlre Czec]r

Natiorral tliIlal }-Iigh School Exanl. contairlittg Alls\\,els oťn:orc than 20000 Stlldents.

llrc r]lcsis is a coi]cetiorl ic]Lrciirrc six publislrcd papcrs oť rvlrich Martirr Plajrrel is tlre first

i.tLtlltirt,. l)lťcťc]cd br a cottrparatilc1,1. slrclrt srtmnralizirrg introcluction. Five oťtlre papers have

bccn 1lriblislrcc1 in proccecJi:rgs cll cotttclctrces. u,orkslrops or senrinars taking place in tlre

l,cars r0l5-2019. Thc last paper lras bccn pr_rblislred in the Inteťnational Jotrrrral oťGencral
Svstctlts.tvltcreitrvirssr.rbrrrittedittDeceltrber20l8andaccepted l0rnont]rslatcí,

Irr the lirst paper, r.l,r,ittelt fbr tlre Bayesian Mocieling Applicatiorrs Workshop at the 3lst
Corllěrerrce- otl Utlcertairrty irr Artit'lcial Irrtelligerrce irr 2015, tlre authors s]row how BaYesiarr

ttetrrorks can be ttsccl tor adaptivc testing oť lrttnran skiils. Tlrey design several diflerent
Bavesian netrvorks atrd coIrrpare tlrcnr on data obtairrecj 1r,orrr a paper test oJ matherrlatical

I< trtrrl, l ecl ge o 1- granr rnat, scltoo l studerlts.

'|'lte sccott.l piipe[. rvrilten lilr tlre liight lrrternational Cotlí-ererlce on ProbabiliStiC GraP}ical

\,ltltlcls irl ]()1ó. iirtrtlc]Lrccs a gencric rtlociel ttrr conrputerizetl adaptivc testirrg. It tlrerr slrorvs

tlllt spccililizaritrtls ol'tlrat getteric rtttlclel irrclttc]e tlrc itenr resl]ollsc theory. traditiorrallY rrsed

ltlt,ctltrtplttcrizccl aclirptive testing. btrt trlso Bayesian networks atrd ncural rretworks, I

appreciate that tlre paper cxplicitll,pa1,,s attentionto nronotorticity. which is often encollntcled
irt rcal-rvorlc1 problenls.

Corrtir'uirrg researclr of Martin Plajrrer into nronotonicitv irr Bayesiarr netwod<s has been

1;rcsentecl irr tlre third published paper irr tlre collection" Íbr thc lJuropean Confurence on

SyIlibolic: arrd Qtrarrtitative Approacltes to lleasonirrg witlr Uncertairrty in 2017.I appreciate in

particr.rlar the proposeci gradierrt-descent-baseci learriirrg algoritlrnr that respects monotonicity
c tl It stt,a i trts.

I']rc lilLrrtll papcť. rilittl-n lilr tlrc 20'|'Czcclr-.Iaparl Scrrlillar on Data AnalysiS arrd Decisiorr
\1aliirrg irr 201t]. cicals uitl-r art aspect oť applying Bayesian tretworks to aclaptive testing oť

l-tLttttlttl s]iills. ni,ttlc}1, rvith t'}rc rrrctlrocloltlgv of questiorl sclcctiolr. Fclr conrbirtittg r"r'itlr

lJaresiait rrctr,r,,tlrl<s. tltc clttestion seiecticllt Incllrods ol-rrraritrrizatiorr of thc cxpcctcd errtroPY

t.cdltctiorr. o1'tlrc rtraxittrizatiorr of'tjre cxpecte<i skills variancc. and of the nraxittlizatiOrr oÍ'tlre

nskou věží



expected questiollval,iance ale ploposed, arrd it is experirlerrtally verifieci that eacl"} oťtirerrr is

móre suitable for aciaptive testirrg tltarr the conrnronly used sequerrtial selectiorr.

Tlrc fifthpapcr. fortlre Workshop on Uncertainl1,,Processirrg ilr 20iíl. reports lirrtltcI'prOgrťSS

in tlre reseaiclr into nronotorricity irr Bal"esiarr ttetu,otks. cotrtirrr-riIrg thc rescarclt rcptlrtcci itl

the tlrird paper. l apprcciate tlrc novel lcatrling algolitlrrrr ltsitrg itrcrcasirlg peIlalizatitln ttl lcaii

the graclient clescetrt towards tlre adrnissiblc zu,ea oťnronottltlicit;, ot'tlrc para]Tetťrs,

"I'lre publicatiorr tlrat l appreciate nrost among all the six irr the collectiort is the pÉrpcr

prrbliilrec] 20l9 irr tlre ltrternational Jottt,tlal oťGetreral Sl,stenls, It elaborates in sttbstatltial11'

rrrore cleptlr tlran all tile otirer included pr_rblicatiorrs the pfoposecl novel lnethocJ o1'learrtirrg

ttlonotone paťalneters and tlrc results oí'investigating tlre eífcct oť moIrotonicity orr paranlťter

learnirTg ancl ot-t thc resulting rrlodel. A conlprehettsive oonrparison witlr ot]rer al'aílable
tnetlrods slrows tlrat tlrat tlre novel method outperfonrrs thenl on snra]] datasets arrd y'ielcis at

lcast conrparable rcsults on large clatasets.

From the rnetlrodological point of view,. l have severa]qtlcstiolls to tirc PlrD strtc]ctrt:

1. The enrploye<l inlornration gairr criteriurr is one of tlrc key critcliit itt actil,e lcalrlitlg,

Have also other irnporlant active learnirrg criteria been corrsiderecl?

2. In tlre errrployed neural networks. whiclr nietlrod rvas used to firrd tlre optirrral nctrvr-lrk

topology?

3, Wlrat justifies thc statement "NNs aíc not suitable for tursupervisecj 1calniIrg"? (-'otrsicler

self-organizirrg nraps or autoerrcoders,

4, Have tlre p-valr:es obtairrecl itr the tcsts applicd to the experitrrents in tlre lbr.rnlr papcr ar-rd

in thc last publicatiorr of tlre collection been corrected 1or mrrltiple hl,potlreses testing? It'

ycs. rvlrich correctiotr method has been r,tsccl?

F'ronr the forrnal poirrt of vierv. l lrave trvo problerrrs witlr the thcsis:

5, Diífererrt papers irr tlre co]lection are sometinres c11,1ite sirrrilar. slrarirrg evell scvcral parts

of tl"re text. This definitel5, decreases the irlfornration value o1'tile coIlection.

6. Apar.t fiom tlre six publisheci papers. tlre collection contains also tlrree r"nllr-rblislrec1 tcxts:

two unpublislrsd and urreviewed t€xls r-rpioacŤed to _arXiv, anci a sttld!' that tlre PlrI)

stttcient sr"rbrrritted.4 years ago, to iris doctoral stale exám. Tlrese texts are not adrrrissiblc

as parts of a collection oťpublications. arrd l have not takerr tlretn irrto corrsicieration in trry

review. Flowever, tlrey cor_rld be irrcorpolated irrto tlre thesis itltt,ocluction preceding tlre

collectiorr. As to tlre state exaln study, tlris lras actLrally beconre a statidard.

Irr spite of tlre above nlentioned metirodological anc1 ťcrrnral 1larvs. h(lrvevcr. the sLrlrlllittctl

thesis clearly slrows tl'at Martin Plajner is ablc to perlilrm creative arrcl svstctllaťic,"r,cscat,c]l.

lrerer,r,itlt írrlíiliing the reqrrirements ]br a PlrD clegrce.
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