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1. yucuuvuruuut SLSsuuahSNhe3Nhu.
vucvuvutrruuwuvnh@E3nhu

1.1. buushSNRSLErP H6MC SLSEUUGhSNRE@3NRLNRY. LNP PLUSPSNRSPNLUL
SLSEUUShSNR@3NRL
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wnwugpwihu ninnnigyniuubiphg  E: Uuhwwp  hp wnunbuwlwu  gnpdniubingejw
pupwgpnd thnfuwgnnw £ hwuwpwynyejwu djnwu wunwdubph htun: <wuwpwynieginiup
uwhdwund £ «juunuubp»'  vwhdwuwhwynwiubp, wn  ginfuhwpwpbpnieiniuubpp
Ywpgwynpbiint hwdwp: Uwutwghwnwlwu gpuywunteniund wjn uwhdwihwynwdubpp
uwhdwuynd Gu npwbiu  «huunhnnunubp»® Pptutwup U Pnipbubup®  wundwdp,
«huunhwnunutipp», htuswybu twb hwuwpwyniejwtu djnw wunwdubph Jwppwaghdp
wnwyb] bpwuwYywh wgnbignyenit nwubu wuhwwnph uppwqgdh Yypw pwu nbiunipuubiph
uwhdwuwthwynyeniup:

htuunhwnnunubpp «juwnh Yuunuubpt» Gu jud wnwyb; $npdwp vwhdwudwdp
hwuwpwynipjwu Ynnihg uwhdwujwé uwhdwuwthwyniubpp, npnup
Yuwpguwynpnud Gu wuhwwubph dhol thnfuhwpwpbipnyeniuutpp®:

Qnjnentt niubu  htunmhwnnuntph nwuwywpgdwu  wnwppbp  dninbgnwiutp:
“hgnip, Lnppep nwuwlwngnu  huunhnnunubpp Gpyne hhduwywu nwup’

e ny $npdw huunmphwnunubip’ wjwunnypubn, unynpnypubip,Juppwagdh Ywunuubp W
wj| pwpnyuwlwu unpdbp:

e $npdw| huunmhwnnunubp' uwhdwuwnpnyejwu npnyputp, opkupubp, hpwlwlywu
wywntbip, wwyjdwuwgpbp b wyj; hpwdwywu unpdbip:

Uty wy dnunbgdwt hwdwdwiy  wnwuduwund U wpunwpht' wbnngejwl
Unndphg  uwhdwudwsd, UL  ubppht' hwuwpwynyejwu  Ynndhg  uwhdwudwd
huunhwnunubip®:

' Coase R. The New Institutional Economics. Papers and Proceedings of the Hundred and Tenth Annual Meeting of the American Economic Association. The
American Economic Review, Vol. 88, No. 2, 1998. pp. 72-74.

2 Lloyd P., Lee C. A Review of the Recent Literature on the Institutional Economics: Analysis of the Long-Run Performance of Nations Journal of Economic
Surveys, Vol. 32, Issue 1, 2018. pp. 1-22.

3 Brennan G., Buchanan J. The Reason of Rules: Constitutional Political Economy. Cambridge: Cambridge University Press, 2008, pp 1-168.

* North, D. Institutions, Institutional Change, and Economic Performance. New York: Cambridge University Press. 1990. pp 142-144.
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«hUunphwnnun» Ggpnyph uwhdwudwtu wwpwgwjnd hwply £ wpdwuwagnb, np wju
nwppbpynwd £ «punupwywunygniu» (wugl. * policy) tgpnyphg: Uwutwghunwlwu
ghwywunyeniund npwup 2w hwéwfu Yhpwnynd Gu hwdwnpdbpnptu (Mnnphgbiq L
Nnnphy  (2001)°,  USkdonih  (2003), U6tdonh L Mnphuunu  (2013)%):  “tw
wwjdwuwynpywd E upwuny, np pwnwpwywunieginiutubpp Ywd npuugnd uwhdwuywd
npnyRubpp' hwpYwhu npnypubpp, $hpudwd wninynuwnpnypubpp b wyju, 2wwn hwdwfu
wuhwwntbph wnuwmbuwywu thnfuhwpwpbpnieniuubpp Yuwpgwygnpnn huunhwnnunubiph
pwnwnphsubp  Gu:  «hbunhwnnun» U «pwnwpwywunieiniu»  Ggpnyputiph  Jdhole
wmwppbpneyntup wyiu £, np wnwohuh nbwpnw, h  wwppbpnyegintu Gpypnpnh,
thnthnfunipyniuubiph hpwlwuwgnuwp Gpywpwdwdybn gnpdpupwg £

Sunbuwghwniginiunid  huunmhwnnuntbpp hwéwfu  nhunwplyynd  Gu npwbu
hwuwmwuwniu gnpdnuubip, npnup htwpwynp sk thnihnfubip QEG)du Pnipbubup hwbwlu
npwug wujwunw t «hwpwpbpwlwunpbt pugwpdwly pugwpdwynigniuubp» (wugy.
“relatively absolute absolutes”)’®: "thgnip, wuhwwubph dholt nfuhwpwpbpniginiuubpp
dwdwuwyh t; ywhht Ywpqwynpynd Gu npnawlyh htuunmhwnnunubpny: Ybpohuubipu
dwdwuwyh t; b t, ywhbph dhole Ywpnn Gu thnthnfudb: Ophuwy, dwdwuwyp t, ywhhu
dhwju nnwdwpnhy niwbu pdewpybine ppwyniup, t, wwhpt' Yutwp unyuwbu: t; ywhhu
dwhwwwuwnhdp punniatih k, t-ht' ng: Unwohtu hwyjwgphg Ywpbih b Gupwnnpbi, np wju
thnthnfunieniupp Eygngbu gnpdnutiiph wlyupwpprwht wgnbigniejwu wprynitup Gu,
uwlwju npwup hpwywund nbnh Gu nuGunwWd wunmhdwuwpwn: Wu wnbuwuly)niupg,
huunhwnnunubpp hwdwpynd Gu «hwpwpbpwywunnptu pwgwnawl
pwgwnpdwynyeniutip», pwup np d6Y wlupwpenid upwug huwpwynp sk thnthnfub: Wu
hwwnwuhsp sh Gupwnpnid, np unbuwghwnnyEjwu hwdwwnbupunnud huunhwunnunubiph
L Upwlg wnunbuwlwu wgnbignygjwtu  nwnwWuwuhpniginiup  bwywwwlwihu sk,

® Voigt, S., & Kiwit D. The role and evolution of beliefs, habits, moral norms, and institutions. In H. Giersch (Ed.), Merits and limits of markets. Berlin:
Springer, 1998. pp. 83-108.

® Rodriguez, F., & Rodrik, D. Trade policy and economic growth: a skeptic's guide to the cross-national evidence. In NBER Macroeconomics Annual 2000,
Volume 15 MIT Press. 2001. pp. 261-338.

7 Acemoglu D. Why not Why not a political Coase theorem? Social conflict, commitment, and politics. Journal of Comparative Economics, Volume 31, Issue 4,
2003, Pages 620-652.

& Acemoglu D., Robinson J. The Rise and Decline of General Laws of Capitalism. Journal of Economic Perspectives, American Economic Association, vol. 29(1),
pp 3-28.

° Easterly, W. National policies and economic growth: a reappraisal. In P. Aghion and S. Durlauf (eds.), Handbook of Economic Growth, Vol. 1, 2005, pp.
1015-1059.

19 Salter A. & Wagner R. Political entrepreneurship, emergent dynamics, and constitutional politics, Review of Social Economy, 2018, pp. 1-21.
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punhwlwnwyp, wlwmbuwlwu Ywnw qupgwugdwup Ywpbh £ hwutbp  dhwju
wpryniuwybin huunhunnunttiph wnfw)niejwtu ywpwguwjnid:

20-pn nwph  wnwohu  YGunwd hUunhwnnuntubph W Upwtg  wnlnbuwywl
wgnbigniejwu nwnwuwuhpnipntun hpwlwuwgyb| E huunhwnnighnuw
wmunbuwghwnnjwtu  oppwuwlubpnd:  Uwlwiu  pGjuyywu U ubnnwuwlwu
hwjtigwywnqgbiph opowtwlyubipnd nuwnbuwqbinnubipp gpbipb wuwnbiubghu
huunpwnunubph nbpp wunbuwywu gnpdpupwgutipnud: Gy dhwju Ounup™ L 2Anjh™
htunwagnunieniuubpp  Yybpwwpdunptight huunpunnunubpp npwbu  nunbuwlwu
qupgugdwu npnohsubip b bwwuwnbght wnumbuwghwnejwu Jh unp ninnnyejwt’ «Lnp
huunhwnnighnuw|  wnunbuwghnypjwt»  qupgwugdwup:  Lnp  hUunhwnnighnuw
nuwnbiuwghwnyenup inunbuwghwnniejwu ninnnientutbphg dtyu £, npp Ywplnpnud |
ns wnuwmbuwlwu gnpdnuubph’ Jwutwynpwwbu huunhnnunubph  wgnbgnyejniup
nuwnbudwpnn unipyunutiph Juppwagdh pw':

Unp  huunmhwnighnuw]  nuwnbuwghwnieiniup  dhwwnwpp sk Wu - ubpwnnd |
nwppbp  hwuwpwlwlwu ghunggyniuubph’ ppwdwghunyejw, wnunbuwghunngyejw,
pwnwpwghwnipjwu  pwnwnphsubpp:  Awjwd  pwqiwpnjwunwynyeyuup'  unp
huunhwnnighnuw| wnuwmbuwghwnnyEjwt  Yuwdwjwlwu ninnnyjwt nnwbwuhpnyjw
opjtlyuip npnawlyh huunhwinnunubip ni npwug nunbuwywu wgnbignieiniuubipu Gu:

huunmhwnuntbph  Ywplnpnigjniup  nunbuwlwu  qupqugdwu Jdby  pwquhgu
hhduwynpdby £ Jdwutwghnwlwu gpwlwungeniund’ Ynwuh, Unpph, Yhjhwdunup,
Ouwpndh b wying wotuwwnnugyniuubipnud: Ugblhu, puin npng inunbuwgbnubph™ upwup
hwuwpwynijwu  wnunbuwlywu  qupgugdwu  hGunwgdh npnadwu  wdbkuwYwplnp
gnpénuubtipu Gu:

“hgnip, wuhwwubpp  thnpénd Gu pwdwpwpbp  ppbug  wwhwugdniupubpp'
thnfuwuwwygywsd [hubin hwuwpwynypjwtu  Jdnw  wunwdubph  hbn - pwqiwphy
unghwwlwu, ntunbuwywu b huunmhnnighnuw| Ywwbipny: huunhwnnunubph wmwppbp
hwdwnpniegjniuutin duwynpnud Gu wnwppbp huunhnnighnuw] dhowywjptin, npnughg

" Olson M. The Rise and Decline of Nations: Economic Growth, Stagflation, and Social Rigidities. Yale University Press, 1982, pp. 1-276.

"2 Choi K. Theories of Comparative Economic Growth. lowa State University Press, 1983. pp. 1-298.

¥ Hodgson, G. M. Economics and Institutions: A Manifesto for a Modern Institutional Economics, Polity Press and University of Pennsylvania Press,
Cambridge and Philadelphia, 1988. pp. 401-404.

" Acemoglu D., Johnson S. Unbundling Institutions. Journal of Political Economy, 113(5), 2005, pp. 949-995; Sheilagh O. and Carus A. Institutions and
economic growth in historical perspective. Handbook of Economic Growth, 2014, vol. 2, pp 403-513; Leite D., Silva S., Afonso O. Institutions, economics and
the development quest. Journal of Economic Surveys, Volume 28 Issue 3, 2013. pp. 1-23.
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jntpupwugniph nbwpnd  Jbpnugjwp  gnpdpupwgp  Ywpnn £ nwbuwp  wnwppbp
wpryniupubip:  <Gunbwpwp, wuhpwdbon £ pluwpb]  huunphunnunubph  owwunhdw
hwdwnpnieiniu, npp Yuwwwhndh ndjw) hwuwpwynypjuu Yuintt qupgqugnudp: Lwup
np huunphunnuntbpp h ypdwyh Gu wqgnb] wnunbuwywu gnpdpupwgh Jbpouwlywu
wpryniuph - ypw b wyp hwdwuwp  wwjdwutbpnw  hwugbgul]  upwuwlwihnpbu
wmwppbpynn wpryniupubiph, tupwug wuhpwdbon £ nhunwplytp npwbu nunbuwluwu
Jwppwgdh nwnwuwuhpnygut hGupwihu opjtlywnubp: huunmhwmnunubph Ubpwnnuip
wnunbuwghwnwlwu  nwnwWuwuppngyniuubpnd . wywypdwuwynpdwd £ ny  dhwju
ybpouwywtu wpryntuph  dpw  niubigwsd  wqnbgnigjudp,  wy twb Upwuny, np
huunhwnunubph puwnpnieiniupg £ wjudwsd bwb wpnyniuph quwhwunwlwup: Ujuphup,
huwpwynp & wwwnowbnpbit quwhwunb] wpryniuputipp, Geb npuk nbnGynyeinw syw,
Rt huswhuh uwhduwthwynwdubiph wwpwgqw)nud Gu upwup unwgyb: Gupwnpbtup, np
dwdwuwyh t; wwhhtu npnawyh nunbuwywu hpwyhbwy £ duwynpybii, nph nbwypnwd A
wuhwuwp niuh hhug fuudnp U kg twphug, huy B-U' wwup fuudnp W hup uwphuy: Ujn
wpryntuph quwhwwnwywup Ywhujwd £ twlb wjy hwuquwdwuphg, prE huswbu Gu
ytpohtubipu hwjnuyb| wju hpwyphbwynid: Gupwnptiup, np A-h Ynndhg pnuwquudyb
ytg Uwphug, npnup dwdwuwyh t, wwhhu wwwlwub) Gu B-pu: Uju wywpwguynd
fuwfuinyb) £ B-h ubthwlwunygjwu hpwynwpp, hGnbwpwp wju pwotundp Ywpbh |
nhwnwpyt ns wpryntuwybin, pwuh np juwfunydb| Gu npnpwyh huunpwunnun: Swuwgwsd
wpryniup  Ywpnn £ punnwbh jpub, Get wywhwwudbu hwuwpwynygjwu  Ynndhg
punniujwd  puunpnnunubpp: <Gnbwpwp, Juwdwjwlwt  nunbuwghnwywu
nwnwWiuwuhpnyejwu opswuwyubtipnid wuhpwdtion E nhwnwplybg uwl
uwhdwuwwynwiubpp' huunhwnunubpp, hwlwnwy nbiwpnd wnryntuph
dyuwpwunigniup Yupnn b fjubinupenipdt] Ywd punhwupwwbu wuhuwp |hubp: Wu
wwpwaguwjnud wuhpwdbonnenu £ wnwowund gbpindti; gnpdnn huunhuinunutbipp,
upwug wpryntbwybivnngeyniup, bW L huswbu Gu upwug wnwppbp hwdwnpnieynuubpp
wgnnw inunbuwlywu Jwppwagdh Ypw: <wlwnwly nbuwpnd wuhtwp Yihup Gogphwn
thnthnfunipniutbp Ywunwpb huunpunnunubipnud, wybihu, wpryniwwybunnpbu hpwgub)
Uwl uwhdwujwdubipp, npnup wuhpwdbtion Gu hwuwpwyniyejuu Yuwiniu qupqugdwu
hwdwp:
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Uprynwwybun npnonudubiph jujwgdwu hwdwp wuhpwdtown £ huunhwnnuntubph,
Upwug wnunbuwlwu wgnbgniejwtu  hGwnwgnund, pwuwlwlywu U  npwywlwu
quwhwuwnud, dounwnhnwpynd: Wu wnbuwuyniuhg Yhjhwdunup® wnwuduwgund k
Unp  hUunhwnnighnuw|  wnuwnbuwghwnnygjwt  nwnwWtwuhpnygjwt  snpu hhduwywu
ninnyentuubin.

e Ny  Pnpiw]  huunmphwinunubph niunifuwuppnypyni’ wywunnypubnp,
unynpnypubiph, Ypnuph, Jwppwgdh Ywunuubph U wy pwpnulwu unpdbpp
nwnwWuwuhpnye)ntu,

e Snpdw| htunpwmnunubiph nwunufuwuppnipynit’ uwhdwuwnpnyejwu, opbupubph,
hpwwywu  wywnbph, wwpdwiuwgptph L wy  ppwydwlwu  unpdbph
nwnwWuwuhpnye)nLu,

e Luwnwjwpiwt hwdwlwpgh b tpw wpyniuwybwnnipjwu nuntduwuppnieyntl,

e Nbunipuubipp pwotudw wpyyniuwybnnipjwt nuntfuwuhpnienii:

Yhihwdunuph yundwdp unp huunhwnnighnuw| tnunbuwghwnie)niup wydd ninnywd
E Gpypnpn L Gppnpn fudpbph nwnwWuwuppnygjwup: Uwutwynpuwbu,  wju
wwbuwfununegniup - udppdwd £ Bpypnpn fudpp' $npdwy huunhwnnunubph
nwnwWuwuhpnyejwup:  dnpdw|  huunhwnnunubph  nwnwbwuhpnyeynup - nhuwdhy
qupguwuntd N uwhdwlwnpwywu inuwnbiuwghwnniejwu hwdwuwnbipunnid:
Uwutwynpwwbu wju woluwwnmwupp twwwnwwninnwé £ dnpdw| huunhunnunutipp
wnunbuwdwpbtdwwnhyuwlywu  dnnGuwynpdwu b quwhwwndwu  hhduwhwpgbipp
htiunwqgnundwup:

1.2. Uucuuiuunruuut SLS5UULShSNR@3UL ENRE@3NRLL

Lwfunpn  pwdund  Ugkp  thup, np  phuunhunnunubpp  dwdwuwlwyhg
inuwnbuwghwnnyejuu nunwuwuhpnipjwu wnwugpwjhu opjtywnubiphg Gu:
Uwutwynpwwbiu, uvwhdwiwnpulwtu wnunbuwghwunniginiup ninnwd £ dnpdwyg
huunhwnunubph nwnwWtwuhpnyejwun:

' Williamson, E. The new institutional economics: taking stock, looking ahead. Journal of Economic Literature, 38(3), 2000. pp. 595-613.
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«Uwhdwuwnpwlwtu  wnunbuwghwnneniu»  (US)  Ggpp wnweohu wuqud
oginwgnpdti Lt Uwlyypughu 1982p. -hu:  Suwmbuwghwnygju  wju  ninnnyjw
hhduwnhpu £ wdbppyugh wnunbuwgbn  Pniptutup:  <wdwdéwju  Pnipbubup
uwhdwudwu'

Uwhdwtwnpuwt wntnbuwghwnnipyniup ghnwhbunwgnuuljwu nipnnipjniu
E, npp nwunwduwuppnd £ gnpénn $npdw htunhmnunubph hwwnynieyniuubpp,
npnug 2powuwlubpnid wuhwwubpp thnfuwgnnud Gu, b wyu gnpépupwgutpp, npnug
dhongny wyn Yuwunuubpp wnwowund b puwnpynud Gu's:

Wu uwhdwunwdhg pfund £, np wju ubpwnnd £ U nunbuwghwnygyuu, U
pwnwpwaghwnyRjwt npnawyh wnwppbp, uwywjiu wju Ewlwunpbu  wwppbpynd k
upwughg:

Sunbuwghwnieiniup jwju hdwuwnny Ywpbh £ uwhdwub] npwbiu ghnngeyniu, npp
nwnwuwuhpnwd £ npnpwyh  uwhdwuwdwynwubph  nbwpnd  dwpnluug  Ynndhg
puwnpnipjwt Yuwjwgdwtu gnpdpupwgp: Uwhdwuwdwynwubpp, npnup Ypbwwnnd Gu
huwpwynp wjpunpwupubph pwtwyp, wwjdwuwynpwd Gu ptwlwu gnpénuubipny,
Uwfunpn  dwdwuwwhwnydwdnd  Yuwjwgwd npnonwitutpny, hwuwpwynygjut  wy
wunwdubph  Jwppwqgdény, ppwdwlywu  unpdbpnd, unyuhuy wywunnypubpny,
unynpnyputipny, Ypnuny: Suwnbuwghwnnigjwt djnwu nnnnieyniuubpp s6u nhunwpynud
uwhdwuwthwynwubph nwnwuwuppnieiniup, npnghtivle ybipghtubpu hwdwpynid Gu
Eyqnqbtu gnpdnuutip, npnup Uwfuopnp uwhdwujwsd tu U Gupwyw s6U thnthnfuniejwu:
Opptuwy, wj hwlwuwp wwpdwuubpnud wuhwwh hhduwlywu  vwhdwuwdwyndp
wwpwupubph  dholi  puwpnientt Ywwwpbijhu  pngbu E: Ubhwuip  punpnyejut
Ywjwgdwu wwhht sh Yupnn thnthnfub) wju:

Uwhdiwtwnpuwtu wnunbuwghwunipyniup vwppbpynd £ wnunbuwghunnyejw
djnu nipnnipyniuubphg upwuny, np wyu nipnjwé | uwhdwuwhwynudubpph® $npdw)
htunhnnuntutph b upwug punpdwt gnpépupwgubph nwunfuwuhpniyejwup:
Jbpnugw) ophuwynd wuhwwp hpwlywund vwhdwiwhwyywsd £ ny dhwju pnbing,
wj| Uwl, ophuwy, hp Uwfuwuhpnenuutpny, 2powyw Jdhowydwiph wwhwwudwu
dwuhu hp dnunbgdwdp, unynpnypubtipny, nwqiwdptpph 2pswtwnnyewu  Jwuhu

'® Buchanan J. The domain of constitutional economics. Journal of Constitutional Political Economy. Volume 1, 1990 pp. 1-18.
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optupny U wyuwbiu 2wpnibwy: Uthwuwp npn? uwhwdwuwhwyndubp vwhdwund §
hupunipnyu, b Gpb Gupwnptup, np Lw Yuwjwgund £ dhwju nwghntw| npnanwubp,
www npwlg nwnuuwuppnipjwt  wuhpwdbnneniup pwgwuynd £ Uwlw)u
wuhwwnp daynwwgywsd sk, wy hwuwpwynyejuwtu wunwd §: Pnfuhwpwpbipnyeniuutiph
Ywpgqwynpdwt, wuunwugnyjut pwpdpwgdwu, wunpnanyejwt tjwgbgdwt hwdwp
wuhwwubpp punpnd Bu npnawyh huunpnnunubp’ vwhdwuwdhwybing W hptug, W
hwuwpwyniejwu djntu wunwdubph gnpdéniubiniyeyniup: Lbwnbwpuwp,
uwhdwuwthwynwubpp dhown gnynieniu niubu wulwfu wju hwuqudwuphg' wuhwwp hp
huy puwnpnygjwdp £ uwhdwund npwup, pb ns: Wu hpwyhtwyp tdwu £ pwphputipp
thnfuwtwlydwt ophtuwyhu: “Fhgnip, wuhwwnubpp ywunpwuwn Gu Ypbwnb) x wwpwuph
uwwnnup h ognun y wwpwuph uwwndwup: Lnyu Gnwuwyny wuhwunp ywunpwun k
punnwbi npnawyh huunhwnighnuw| uwhdwuwdwynwdutip, npwbugh uwhdwuwdwyh
hwuwpwynigjwu djnwu wunwdubiph gnpéniubingeyniup bW wpryntupnd wnwyt J6Go
ognin  uwnwuw:  UWu  wwpwquinud  punpngniup uunwnpnd B wju
uwhdwuwthwynwubph  dhol, npnup  uwhdwund U wlhwwtbph  dhol
thnfuwgnbigniegjwu  Jdhowdwpp:  Ujuwhuny, Uwhdwlwnpulwu wnbnbuwghwnnyejut
nwnwuwuhpnyjwu  opjtlywnubpp dnpdw| huunhwnnunubipp, npwug punpnyejwu L
hpwgdwu gnpdpupwgubpu  tu: Uwhdwuwhhwynwubph'  dwutwdnpuwwbu  $npdwy
huunhwnnunubph nwnwWtwuhpnigjwu 2tnwnpdwdp US-u hunwYynpbu wwppbpynud |
inuwnbiuwghwnyejwu djnw ninnniejniuubiphg:

bSnpdw| huunpunnunubpp hnfuyuwwwygwsd Gu pwnwpwlwunyenwutph htn L
hwéwlu nunwduwuhpynd Gu pwnwpwaghwnnipjwu opowtwlyubpnid:
Lwnwpwaghwnnipjwt  nwnwitwuhpnyejuu  hhduwlwu opjklywnubpt Gu  pwnwpwyw
hwdwlwpgbph wmwppbipnp, wGwnnyejwu qupwdé  pwnwpwlwuniegniutbpp,
pwnwpwlwunigjwu unipbluinutiph nbpp npnawyh wuhwwubiph fudpbph 2whbph W
Uywuwwyubiph  hpwywiwgdwu dbg: Lwnwpwlwunyeniututph nwnuuwuppniejw
hhdpnid  puwd £ wuhwwtbph  fudpbph hwjwgpubph  Jdhol  huwpwynp
hwlwunyeniuutiph  hbnwgnuindp”: <wply £ wpdwuwgpl, np  uwhdwuwnpuywu
nunbuwghwnginiup nunwWiuwuppnd £ $npdwy huunmhunnunubpp ng pE hwlywudw,

' Buchanan J. The domain of constitutional economics. Journal of Constitutional Political Economy. Volume 1, 1990 pp. 1-18. // Althusius |. Politica Methodica
digesta Cambridge: Harward University Press, 1932.
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wj|  Ynjuhwdwgnpdwlygdwt  hwdwwnbpunnd: Un huy wywwbwnn wju nnipu §
pwnwpwaghwnipjwt  hwpwgnyghg W nhwnwpynd £ npwbu  nunbuwghwunniyejwt
ghnwwu ninnipyniu’®:

“thgnip, uwhdwlwnpwlwu nunbuwghunnyejuu nwnwbwuhpnyjwu pupwgpntd
hwpg E dwgnud® wpryn’p wju unp ghnwhbunwgnunwlwu ninnniggniu £ US-u npwbiu
ghunwlwu ninnnueyniu duwynpytp £ 20-pn nwph Gpypnpn YGupt, uwwju npng
nwuwlwu wnunbuwgbnubpp'  Jwutwynpwwbu  Unwd  Udhph  woluwwnwupubipp
hwdbdjwd Gu uwhdwuwnpwywu nunbuwghwunniejuu qunuthwpubpny: Unwd Udhep
nwunwuwuhptp £ wunbuwywu  gnpdpupwgubpp  wbwwlwu  dhowdwnniejwu
pwgwlwniejwu wwjdwutbpn: <wwnwuowlwu £ wju, np upw wotuwnmwupp Yupbih
E nhwwpybp npwbu gnpénn  huunmhwnnghnuw|  uwhdwuwynwdubph UL npwug
wdpnnowywt pwgwndwu nunbuwlwu hGunbwupubph nwnwWtwuhpnieiniu: Ybpohuu
Gupwnpnwd L unp huunmhwnunttph uwhdwunwd: bhwpyb, wuhwwtbpp Ywpnn Gu
hupunipnyu npnpnwdubip  Yujwgubp L gnpdtp  dGynwwgqws, uwlwju  upwup
Uwlupunpnud  Gu hpwdwpybp npn2  wqwwnyeniuutphg bW hwdwgnpdwlygbiny
hwuwpwyniejwu djnw wunwdubiph htin untindénid Gu npnwyh uwhdwuwdhwynidubiph
hwdwlwpg, nphg 2whnd Gu pninp dwuuwyhgubpp:  Wn  hwdwlwpgbiph
nwnwuwuhpnyeiniup wnwyb] pwu Gpynt nwp wunbuydb) £ W dhwju wydd gunuynd |
uwhdwlwnpwlwu wnunbuwghnnipjwu nhunwhnphgnund:

Uwhdwuwnpwwtu wnunbuwghuniginiund  wwppbpwyynd U hGunwgnundwu
Gpynt Gninbp' wnghwnphy U unpdwwpy: Unpdwwhy Gnipp nnnjwd £ $npduwg
huunmhwnnunubph  tnypjwt, Upwtg  wnwowgdwu, &uwynpdwt U thnthnfudwu
gnpdpupwgh nwnwitwuphpnigjwup: Lpw hpduwlwt ywwwyu £ ywpbinn owunhdw
huunphinnunubph  pwgwhwyinnwip:  Mnghinhy  ninneyniup nipnywid £ $npdwy
huunmhwnunubph U npwug  thnhnfudwu  unghwp-nunbuwywt  wqnbigniyejuu
nwnwuwuhpnygjwup: UYnpdhyh W Snihunuh wundwdp'™ unpdwwnhywjhu §ninp pny £
wmwihu hwulwuw| $npdw| huunpunnunubiph Enyeyniup, uwlwju nbinlu hwpg £ wpnynp
wju nbuwyh nwnuuwuppnenuubpp Yuwywuwnbu huunpunnighnuw] qupgqwugdwup:
Lpwup pungdnud thu wynghwunpy ninnniejwu qupqugdwu wuhpwdtownnie)niup, uwlwju

'8 Buchanan J. The domain of constitutional economics. Journal of Constitutional Political Economy. Volume 1, 1990 pp. 1-18.
' McCormick R., & Tollison R. Politicians, legislation, and the economy—an inquiry into the interest group theory of government. Boston: Nijhoff. 1981, pp.
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wju §ninp GpGunwu wwph wug Jdhwyt ulubig nhtwdhy qupquuw| b hwunhuwund k
uwhdwlwnpwlwu wnunbuwghnnyjwt qupgugdwt wnwugpwjht bwiuwnpwiubphg
dbyp:

Uwhdwuwnpwlwtu  wnunbuwghwnnigjwu  opowuwlubipnid  hpwywtwgynn
hGwmwgnunigniuubpp wydd  YGunpnuwgwd  Gu uwhdwuwnpniyejuu,  upwunwd
wdpwgpywd unpdbph nwnwduwuppnipjwu 2nipg: Uwhdwuwnpnieiniup Gpyph  dwyp
optupt £, npp uwhdwund £ bGpyph pwnwpwlwl, unghwjwlwu, wnlnbuwlywu
hwdwYwpgbpp: Wu uwhdwund £ wbunwywu Yunngwdpp, Juwnwdwpdwu L
hofuwunyejwu dwpdhututph hwdwlwpgp, upwug hpwywunyeniuttpp W duwynpdwt
Ywpgp, punpwywt hwdwlwpgp, pwnwpwghwlwu hpwynitupubipp b wqwuunniejniup,
huswbu bwl nwunwywu hwdwwngp: Wu nwp pwpdpwgnyu hpwwpwtwlwu nd, b
Gpypnw gnpdnn pninp $npdw| huunpunnunubpp hpduwd Gu upwund wdpwagpywé
unpdbph  Jpw: “hgnip, wtwnbunieniup  ywwlwunw E hwupwhtu  Yuuph wju
ninpuinubiphu, nphg hwuwpwynyjwu ny dh dwutiwyhg h ypbwyh sk fjunwuwht): Wuhwunp
Ywpnn £ sdwutwygl| punpnyggniuubpht, snhdbp nwunwpwu  hp hpwyniupubiph
wwonwwunyjwu  hwdwp, shbnbb] pwnwpwlwl hpwnwpdnieniuubpht, uwlw)u
wbwp £ pwwpwph hp wwhwuodniuputipp: Ybpohthu phpwlwtwgdwt hwdwp Uw
w2fuwwnnd  E,  wtophund £ ubthwlwu gnypp, uwwnnd £ wwpwupubp L
Swnwjnipyniutbp:  Wn  pupwgpnd  wuhwwp  hpwgund £ pp hpwyniupubpp’
wnunbuwywu gnpédniubinyejwt wqunnjwu  hpwyniupp, ubithwlwunejwu  wqwun
wnuophudwU hpwynwupp, wofuwwnbint hpwynwipp b wyju: Upryniupnd hwuwpwynyejut
pninp - wunwdubpp  ubpgpwydyws Bu - nmunbuwywu  gnpdniubingeuu dby' wulwfu
Upwuhg' gwulwunwd G, pb ng: Wu ppwyniupubph b uwhdwuwhwynwubph hhdpnud
puywsd Gu uwhdwuwnpniejwdp wdpwgpwd unpdbip: Wuhupt, uwhdwlwnpnyeiniup
uwhdwunW £ wjt  uwhdwuwdthwynwdubph  hwdwlwpgp, npnug  2powtwlyubpnud
Guwynpynud  GBU  wndyw  Gpyph  Pnpdw;  huunpunnunubipp: Uwhdwuwnpnigjwt
gbpwlwjnuyeyniup’ npwtiu hwuwpwynijwu Yuwint qupgugdwt tpwotuphp, wuhpwdbown
wwydwu £ $npdw| huunmhuinuntutph wpryniuwybn hwdwlwpgh dLwynpdwtu hwdwp:
Wu Gpyph  wnunbuwywu qupqugdwu  hGunwagdh  duwynpdwu  wnwugpwihtu
npn2hsubiphg L Uwhdwuwnpniyeniup Ywpnn £ bywuwnt) Gpyph tnunbuwlwu uyniu b
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nhuwdhy qupqugdwup, huswybtiu bwl quub| wju, Geb uwhdwuywd uwhdwuwnpwywu
unpdbpp s&u hwdwwywunwufuwund dwdwuwyh b hwuwpwynypjwu Ywphpubphu: Lpw
wnwugpwihu gnpdwnnyputiphg Lt wunpnonipjutu  ujwgbigndp U Yuyniuniejw
wwwhnynuwip: Opptwyy, uwhdwuwnpnieiniund  thnihnfunyenuutiph  hpwlwuwgndp
uwhdwuwthwyws £ upwund wdpwgpywd unpdbpny, npnup pny sGU wnwihu
hpwlwuwgut] wlupwppwiht thnthnfunyeyniuutp b ujwqbgund  Gu  wwwaquwih
Uywundwdp wunpnonyeinup: Uwhdwlwnpnyeiniup bwb bywuwnnd £ inbnbuwywt
wpryniuwybnnypjwt  pwpdpwgdwup:  “thgnp,  Jwnwywpnyeynwitutipp,  hwnjwwbu
wugnudwjht  Gpypubph  nbwpnuwd,  hwéwju  wfupunpnd  Gu Yupbwdwdybiun
uGpnpnwittph  ppwlwuwgndp, unyupuy Gt  Gplwpwdwdybn - UGpnpNWUGph
wmunmbuwywtu  wpryniwwydbnngeggniup wnwybp  pwpép £ Oppuwly, ghwnyejuup,
Yppnipjwup, wnnnowuwwhnyjwuu ninnywd ubpnpnwiubpp hwéwfu s6u hpwlwuwgynwd
Ywd wupunhwwn hGunwaqynud tu: Uwhdwuwnpniygjwdp wdpwgpwd npny unpdbp,
ophuwy' Yppenyejwtu hpwyniupp, unghwjwywt wwwhnynyejwu hpwyniupp, ninnjwd Gu
wju  wbuwyh  wlwprynibwybin  npnpnudubiph Yuwyjwgdwt  hwjwtwlwuniyejuu
ujwqbigdwup:

Cwpy £ wpdwlwgpb, np uwhdwlwnpnyenup Yuywuwnh Gpyph inbnbuwywt
qupqwgdwup Jdhwju wju nbwpnu, Gpp thwunwgh hpwgybu upwund wdpwgpywsd
unpdbpp:  Yowwywwnybp 1. 2. 1-nid  Gpypubpp  nwuwywpgwd tu  pun  SCOPE
quwhwwnwywup®, npp gnyg £ wwihu, pb wnwugpwiht uwhdwuwnpwlwu unpdtiphg
pwuh wnynuu £ pugpywsd ndw Gpypph vwhdwuwnpnyeniund: Ujuhwyn Lk, np
uwhdwuwnpnyenund judwjwywu unpdh wnlwnyeniup ntnlu sh tpwtwynd upw
wpryniwwybn - hpwgnup  ppwywtu  Yuupnd:  UJGhu, eneh Ypw  wdpwgpywd
uwhdwuwnpwywu unpdtph L npwug phpwgdwt nwnwtwuppnyeinup pwdwpwp sk:
Cwuwn tpypubpnud pneh ypw wdpwgpywd uwhdwuwnpwlwu unpdtiphg quwn gnpdnwd
Gu wwlb gpqwd uvwhdwuwnpuwlwu Ynugtughwubp: Ophuwly, UUL-nwd, h
mwppbpnie)ntu wjl  Gpypubph, yGUnpnuwywu pwulyp wulwfunyeinup
uwhdwuwnpnyejudp wdpwgpywéd sk, uwyuwiu wju hwuwnwgh huptwdwp £ Uhlunyu
dwdwuwl npnp Gpypubiph

 Zachary E., Ginsburg T., Melton J. The Endurance of National Constitutions. Cambridge University Press, 2009, pp. 0-272.
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Géwwywwnlybp 1. 2. 1. Gpypubph nwuwlwpgndp pun SCOPE gnpdwlgh

uwhdwlwnpnyejnwiutpp ny dh  nGpwlwwnwpnyentt sntubu pwnwpwlwu  Ywuph
Ywpguwynpdwu gnpdnwd: Ujuop owwn bpypubipnd  sgpwd  uwhdwuwnpniegniuubpp
wyblh wgnbghy Gu, pwu pnend wdpwgpjwdubpp: <wpy bt wpdwuwagpbi, np
uwhdwuwnpwlwt wjwunnypubp niubgnn Gpyputipnud uwhdwlwnpnyenuutiphg quwn
gnpénud tu hwqwpwynp nwunwywu npnonwdutip, npnup dwupwdwul punyewagpnud Gu
uwhdwuwnpnyeniuutipnid wdpwgpywd YGpwgwywu W punhwunip npnyubipp, npnup
wupwgwwpbh Ywd wuhwuwuwh thu wiu dwdwuwy, bpp upwup punniudby Ehu”:
Lhnbwpwp, hwdwwywpthwly nwnduwuppnpjwt hpwwlwgdwtu  hwdwp  wnwyb)
tywwwwhwpdwp £ nwnduwuppbp ng pE uwhdwlwnpnieniuupp bW upwug
thnjuwqgnbignientutlpp nunbuwlwu gnpdpupwgutinh htuw, wj|
uwhdwlwnpwlwuntejniup:

Uwhdwtwnpuwunieiniup® qupgugiwt dwlwpnuwyyu k, Gpp uwhdwlu
nwséd  wyhwnwlhwt  puwtnpyjut juwdwjwlwunyeywu  hwunby:  Uju
uwhdwuwhwlywé  dwpnnt ppwyniupubpng b ppjuwtwlwu pubph pwdwudwu
JGjuwuhqiny, Gpp whwnwlwtu poluwunpyniup gnpénd £ wpyniuwybwnnpb’
éSwnwjiny pwnwpwghubph pwpblybgnipjutu Jwpnitwulwu  pwpépugdw

? Posner R. Economic analysis of Law. Brown and Company; 3rd edition, 1986, pp. 1-666.
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YytpouwuwywwmwYyht, pp vwhdwtwnpuwu hhduwpwp uyqpniupubpp hpwgywéd Gu
hpwlwu Yyuwupnid®:

Uwhdwuwnpwlwunygjwu  nwnduwuhpniejntup - huptwtwwunwy sk Uyl
tywwnwywninnywd £ uwhdwuwnpwlwu unpdGph wnwyb] owwnhdw] hwdwfudpp
pwgwhwjndwup, npp jwwwhndh Gpypp wnumbuwlywu nhuwdhy qupgugndp: Uju
wnbuwyh nwnduwuhpnieniubph hpwlwtuwgdwt hwdwp wuhpwdbon Gu Edwyhphy
Jtipndnieyniutubpny  hpduwynpywd pwuwlywlywu quuwhwwnwywuubp:  <Enlwpwp,
uwhdwuwnpwywu nunbuwghwnyejuu hhduwhwpgtiphg N uwl
uwhdwlwnpwlwunieginiup puniypwagpnn pwtwlwlwu quwhwwmwlwuh Junnignwp:
Wu nbwpnud wnwyb] tywwwlywhwpdwp £ «uwhdwuwnpwlwunygjutu dwwnpnwy»
tapnyeh Yhpwnnueyniup:

Uwhdwtwnpwwunigjut  dwlwpnuyp wdjuwp  Gpypnd  vwhdwujwéd
uwhdwtwnpwwu uyqpniupubph nt unpdbph b ppwg thwuwmwgh hpwgdwu dhol
nwppbpnipjut pwtwjulwu quuwhwwnwuu k:

Wuwhuny, uvwhdwlwnpwlwu  nlnbuwghwnnyeniup  wnunbuwghwunniyejwl,
pwnwpwaghwniejwu W hpwywaghwnnipjwu pwnwnphsubipny hwdibtdjwéd
ghunwhbunwgnunwwu ninnnieginiu £, nph nwnwitwuhpnygjuu hhduwywt opjlywnubpp
pwnwnpuw| unghw-inunbuwlwu thnfuhwpwpbipniejniuubpp Ywpgqwynpnn - $npdwyg
huunhunnunubpu, npwug hnjuwgnbignyeniuubpp mumbuwlwu gnpdpupwgutipht b
npwug hpwgdwu unghw-innunbuwywt hbGnbwupubpt Gu: Sunbuwghuniejwtu  wju
ninnnueyntup  pwpdpwund £ d6y wunpdwu U hGnwgnund £ ong ph wuhwwnubphp'
wnpywé uwhdwuwhwynwubph nbiwpnd punpniyejuu uwjwgdwu gnpdpupwgp, wj| wju
uwhdwuwwynwubpp' $npdw| puunphwninunubpp, npnup  punpnejwt Yujwgdwu
dwdwuwly uvwhdwuwthwynd &Gu  upwtg: dwdwuwlywlyhg uvwhdwuwnpwywt
wnuwnbuwghwnyeniup ninnywd £ uwhdwuwnpwywu unpdbph b uygpniupubph, huswtiu
uwl npwug Jwunwgh ppwgdwt' uwhdwuwnpwywunyejwt  nwunduwuhpnyejwp:
Jdbpohtuhu gpowtwyubipnd  wnwugpwjhtu fuunhputiphg L uwhdwuwnpwwunyejwu
dwlwpnwyh quwhwwnwp:

2 Uuhpwnwt d. Uwhdwuwnpuntnbuwghnniyenit' SLnbuwghunwlwt dninbignidp uwhdwuwnpulwunie)niup: Gplwt , Swuwphun hpwan.
2016, k9 1-120:
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1.3. EUMhPhY UULLUULUAPULUUL SLSEUUGhSNRE3NRL.
UU<UULUHULULNRE3BUL UUUULTHULUP GLUCUSU UL <hULURLYPPE

Uwhdwuwnpwlwu unpdbph wqnbignyeiniup nnunbuwlwu gnpdpupwgubph Ypw
uwhdwlwnpwlwu  wumbuwghwnnEjwt  qupgqugdwt  ulygpuwlwu  thnynd
Edwhphynptiu hhduwynpgwé skp: Uwlwju 2000-wlwuubiph pupwgpnd hpwywuwgywd
Edwhphy Jbpindnueyniuubpp hhduwydnpbghu ybpnugjw) wgnbignipjw gnjnuyeiniup®, npp
U bwywuwnbig Edwyhpphy vwhdwlwnpuwlwu nunbuwghwnnyeuu qupgugdwup: Ybkpohu
wwutwdjwynd  Edwphphy  JGpinwdngeyniuubph . ujwndwdp hGunwppppnieyniup
qquwihnpbu wéb k, npp wwjdwuwynpywd E dh gwpp hwugqudwuputipny.

e ZLhwfunphpnwihu Gpypubpnd win pYnud b <wjwunwuh Lwupwwbunngejniuntd,
wuhpwdtionn Inpdw) huunhnnunubpp wugnwihtu thnynd dwuwdp GU hpwgyb):
Wu Gpypubipnd wydd gnpénd tu ebiph huunhwnunubip, npnup Upwuwywihnptu
funspunnunnud - Gu - wunbuwlwu  qupqugdwup:  <Gwnbwpwp, nlnbuwywi
qupqwugdwt unp nintdph wugubint hwdwp wuhpwdtionn Gu  huunhinnighntuw)
thnthnfunieniup, npnup wbwp L jhutu Edwyphphynptiu hhduwdnpywsd b swihbih:
Cwlwnwy nbwpnwd, thnthnfunieniuubph wpnyniupubipp wulwuwwnbubh Gu:

e EdwyhphYy nwnuduwuppnyeniuutph wprynwipubph npwyp Ywpuwsé £ Yhpwnynn
wyjwiubiphg:  dbpohuubiphu  pwgwlwniegntup Ywd  ny  wdpnnowlwuniyentup
wmwutwdjwyutp  owpniiwly  funspunnnbp £ Bdwpppy uwhdwuwnpuywt
wmunbuwghwnnpjwtu  qupqwgdwup:  <wpy £ wpdwlwgpt, np  ybpoht
wnwutwdjwyutipnd tpwuwlwih thnthnfuniejnibubip Gu Yuwwnwpybip wju ninnniejwdp.
uintindyt; Gu wndyuubph unp nbdwpwiubp, hwuwubih Gu nwpab Gpypubph
hwdwp pwqdwswith dwdwlwlwihu 2wppbp, hpwlywuwgyt) £ unp wnyjwubph
hwywpwapnud: Ophuwl' “Comparative Constitution Project”-h uwnbindnwip (Rwpwnh,
Ghuupnipg b Ubjenu?), thnpdwghnwlwu hwpgnwubph hpwlwuwgndp' Snnu b
dinwiubpp®, dwpdhy®®, Lwundwu?, Gnpb?®, Uwpunhubu® W wyu: Uu wdjuiubph

% Voigt S. Empirical constitutional economics: Onward and upward? Journal of Economic Behavior & Organization, Volume 80, Issue 2, 2011. pp. 319-330.

* Elkins Z., Ginsburg T., & Melton J. Characteristics of national constitutions, version 1.0. Retrieved from Comparative Constitutions Project, 2010.

% Shaun B., Farrel D. and Pettitt R. Expert opinion on electoral systems: So which electoral system is best?’ Journal of Elections, Public Opinion and Parties
15(1), 2005. pp. 3-19

% Warwick P. Do Policy Horizons Structure the Formation of Parliamentary Governments? The Evidence from an Expert Survey, American Journal of Political
Science 49(2), 2005. pp. 373-387.

” Landman T. and Carvalho E. Measuring Human Rights. London:Routledge. 2010.

% Jan T., Dahlstrsm C. and Dahlberg S. The QoG Expert Survey Dataset. University of Gothenburg: The Quality of Government Institute. 2011.
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nwnwuwuhpnyeiniup wugnpn Yuwwunh vwhdwlwnpuwlwu wnunbuwghwnnyejwi
qupgugdwup:

e Lowlwlwlh wpryniupubp G unwgybp $npdw  hbunhnnunubph  Edwhphy
nwnwibwuhpnyejniuutipp wnryntupntd, npnup fupwub  Gu Edwhphy
uwhdwlwnpwlwu nunbuwghwunniejwtu qupgugnidp: Cwwnwuowlwu £ Mhbpunup
L Swpbphupp®® wotuwwnnyeyniup, npp hhdwu Jpw dhus wydd hpwywuwgynd Gu
mwuljwy hGunwgnuniejniuutin uwhdwlwnpwywu inuunbuwghwnnyejwu
hwpwgnygn:

Edwhphy uvwhdwuwnpuwwt  ntnbuwghwnyejutu  nunwuwuhpnieniubpp

Ywnbih £ nwuwwpgb) Gpynt ninnniejniuubph.

1. hGwnwgnwunyenwiutp, npnup nwunwuwuppnud GU uwhdwuwnpwlwu uygpniupubipp b
unpdtipp, upwug thnihnfudwt hGinbwupubpp, wunbuwywu gnpdpupwgutiph htin
thnfuwgnbigniejniup:

2. hGwnwgnwunyejniuutbp, npnup ninnywd Gu uwhdwlwnpuwlwunyejuu
nwnwuwuhpnyejwup:  Lotlup, np wju  ninnnEjwu  wnwugpwiht  fuunhpu L
uwhdwlwnpwywuniejwu dwywpnwyh guwhwwnwp:

Wdd  hwyhptét  ubplwjwgubup  jnipwpwuygnip  fudph  2powtiwyubipnid
hpwlwuwgywsd woluwwnwupubpp®

Unwohtu nwuht wywwwunn hbGunwgnunnipniuubpp nwunwiuwuppbip Gu punpwywu
hwdwlwpgp, p2luwtnyjwt  hnphgnuwywt b ninnwhwjwg  pwyfunwp, snppnpn

hofuwunyeniup, dnnnypnwywpnyeiniup punipwagpnn uwhdwuwnpwywu uygpnitupubipp
W unpdbpp: <wpy Lt ugb, np Edwhppy uwhdwuwnpuwywt  ntnbuwghwnnyeut

opowuwlubpnd wnwyb| funpp nwnWuwuppjwéd Gu punpuwywu hwdwywpgbph L
holuwunyewu pwotudwu nunbuwywt waqnbgnyenuttipp: Mphtipunup W Swpbihupu
2003p. -hu wnwohu wuqwd hpwlwuwgpb| Gu punpwywu hwdwwpgh nunbuwywu
wqnbgniejwu fdwhphYy quwhwwnnudp: Upfluwwmwupnid quwhwwngt) | dGdwdwutwywu
L hwdwdwutwywu punpulwu  hwdwlwpgbph, puswybu twl npwug  Jdeédnypjwu’

* Coma M., Carolien F, Can experts judge elections? Testing the validity of expert judgments for measuring election integrity. European Journal of Political
Research 54 (2): 2015. pp. 305-325.

3 Persson, T., & Tabellini, G. The economic effects of constitutions. Cambridge: MIT Press. 2003.

¥ Unwyb| dwupwdwut wnb'u Voigt S. Positive constitutional economics |l—a survey of recent developments Public Choice

Vol. 146, No. 1/2 (January 2011), pp. 205-256:
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Jwutwyhgubiph pwuwyh wnunbuwlwu  wgnbgnyeniup: PnWp® Lu  dby  wugqud
hpwywuwgpb £t dbpnugyuy Jbpndneyniup b Edwhphynpbu  hhduwynptbp £, np
punpwlywu hwdwlwpgh dGéniyeiniup wnwyb| bpwuwlwih gnpdntu £ pwt punpwywu
hwdwlwpgh wbuwyp: Cuwnpwlwu hwdwlwpgh huunhnnghnuw  gnpdnuubpp
nwnwuwuppdtp Bu  Ynindtph®, bdbpunuh W Unuyhgbph*, Pnphlup®, Snwwpuh U
Jinwiubph®®, Lhggbphup W Mbpupynup®  woluwwnngeniutbpnd:  Ujuwhuny,  stwjwd
Edwhphynptiu hhduwydnpgwsé £ punpwlwt hwdwlwnpgh wgnbignyeniup inunbuntejw
ypw, nbnlu wuhwjun £ wprynp wntnbuwywu b punpwlwu hwdwlwpgbph Yuwp
wwwnbwnwhbunlbwupwht k, pt upwup thnfujuwuwwygywsd Gu:

Edwhphy uvwhdwlwnpuwlwu wnumbuwghnnygjut  nwnwtwuhpnigjwu  hwonnpn
opywutpu  Gu  hgfuwunywu  hnphgnuwlwu L nipMwhwjwg  pwotunwubpp:
Uwutwynpwwtiu, Mhbpunup b Swpbhuht 2003p. -h wouwwnnypjwu 2powuwyutipnid
hpwlwuwgyb] £ wwnwdbunwywu b twjpwqwhwywt hwdwlwpgbph ubpnpdwu
wnunbuwywu hGinbwupubph fdwyhphy quwhwwnw: Uju wofuwnwuph wpnyniupubipp
Japwhwuwmwwnydby Gu Mhpunup® wotuwwnnygegniund: Uwyuwyu Pinuip® gnyg wndbig, np
wjn wpryntupubpp ypéwywgpnpbit ny pwuwlwih Gu unmwgynd punmpwuph Yuwd
dwldwuwlywhwwnywsdh thnthnfunypjwu nbiwpnid: Wju ninnLRjwdp
nwnwuwuhpngyniuubp Bu hpwlwuwgnpb] twl Ybpphugp L (Fwytipp®, Lenbtpdwup?®,
Spthudwup® , Unhnup®, Nnphuunup W Snpdhyp* W wyu:

3 Blume, L.,Miiller, J., Voigt, S., &Wolf, C. The economic effects of constitutions: replicating and Extending Persson and Tabellini. Public Choice, 139, 2009.
pp. 197-225.

* Colomer, J. It’s parties that choose electoral systems (or, Duverger’s law upside down). Political Studies, 53, 2005. pp. 1-21.

* Iversen, T., and Soskice, D. Electoral institutions and the politics of coalitions: why some democracies redistribute more than others. American Political
Science Review, 100, 2006. pp. 165-181.

* Boix, C. Setting the rules of the game: the choice of electoral systems in advanced democracies. American Political Science Review, 93(3), 1999. pp. 609~
624.

* Cusack, T., Iversen, T., & Soskice, D. Economic interests and the origins of electoral systems. American Political Science Review, 101(3), 2007. pp. 373-
391.

% Lizzeri, A., and Persico, N. The provision of public goods under alternative electoral incentives. American Economic Review, 91(1), 2001. 225-239.

* Persson, T. Forms of democracy, policy and economic development (Mimeo). 2005.

% Blume, L., Milller,}.,Voigt, S.,&Wolf, C. Theeconomic effectsof constitutions: replicatin and extending Persson and Tabellini. Public Choice, 139, 2009.
pp.197-225.

* Gerring J., & Thacker, S. Political institutions and corruption: the role of unitarism and parliamentarism. British Journal of Political Science, 34, 2004. pp.
295-330.

" Lederman D., Loayza N. and Soares R. Accountability and corruption. Economics & Politics, 17(1), 2005. pp. 1-35.
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uwhdwudwsd gnighsubiph Yypw®: Lpwup punyewgpnud Bu ndjwy Gpyph hpwjwyw,
pwnwpwlwu, unghwwywu W wlnbuwywu Jhéwyp: bpbug hbpehu  upwup
fudpwynpynid Gu 39 hhduwlwu fudpbph’ pwnwnphsubph (@dwwwwnybp 2. 1. 1. ):

8 Cwpnipjniywu ¢ <wdwlwpguiht uwhdwuwnpulwt Jonwnhnwpydwu hhduwlwt pwnwnphsutipp // «Uwhdwbwnpuywl wpnupwnwnnyginis
Uhowqquihu wtintywghp, N 4. 2016. kg 7-35:
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Qowwwwnytip 2. 1. 1. Uwhdwuwnpwwuniyejut dwwpnwlyp punipwagpnn gnpdnuubiph inbuwywu
gnigswlwadp

Wuwhuny, wju wwnbwfununyjut nwnwbwuhpnyjut wnhpnypp duwynpynid |
wju Gpynt dninbignudubph hwdwnpdwu wprynwipnid:

UU-p puniewgpnn gnpdnuubiph wnbuwwu gnigswlwgdh nhunwpyndp pwydwpwn
s uwhdwuwnpwlwunwtu  Jwwpnwyh  quwhwwwlwuh  Ywnngdwtu hwdwn:
Uuhpwdbionn £ upwug pwuwlwlwu quwhwwnwlywuubph (wjunthbn'  gnighsutiph)
nhwwpynup:  UU-h  quwhwwndwu  opowtwlubpnid  nhunwpyynn  gnpdnuubipp
pwqdwpnjwunwy Gu: Lpwug htwpwynp £ quwhwwnb] nwppbp wnGuwuyniuubphg:
“thgnip, Gpypnw  unghwjwywtu  wwwhnynyejwt  uwhdwlwnpwywu  ulqpniuph
pwiwwywu Ywd npwywywtu quwhwwndp Ywpbih £ ppwywuwgubp dh owpp
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tnwuwlubpnd: Ophtuwly wwpquwbu Ywpbh £ nhuwplt  hwdwwwunwufuwu
npnyputph  wnwjniejntup . Ywd  pwgwlwinyeyniup  uwhdwuwnpniejniuntd,
hpwlwuwgub] hwpgnwutp b npwug hhdwu Ypw qwhwwnbp Gpypnd unghwjwlwu
wwwhnynypjwu dwlwpnwyh pulywdwu wunhbwup, Ywd ogunwgnpdtii wpnbu huy
Ywnnigywd  dhowqgqwiht  Ywd  wbnuywu  quuwhwwunwlwutbpp: <Gnlwpuwp,
dninbignudubipp wwppbp Gu, uwywju npwup Yuwpbih £ fudpwydnpbp pun gnighsubiph
wmbuwyph: Wu wouwwnmwupnwd  Yppwnybt £ hGnlyw; dnnbignudp:  Snipwpwtgnip
npnyphtu  hwdwwwwwujuwubgyt £ npnpwyp pwlwlwlwtu Ywd npwlwluu
quwhwuwnwlwt' gnighs: Ybpohuubpu fudpwynpybi Gu tipbp hhduwlwu nwuh.
> Unwohu nwuh gnighsubip (wjunthbiinn wudwuwlwu gnighsutip)' quwhwunnud
GU uwhdwuwnpwlwu unpdh Ywd uygpniuph wnluwnieniup Ywd pwgwlwnyenitup
wnyjw| Gpyph uwhdwuwnpnieinuntd:
> bpypnpn nwup gnighsubp (wjunthbn' opjyunpy gnighsubip)' quwhwwnnid
U uwhdwuwnpwywunyejwu dwlwpnwyp puniewgpnn gnpdnuubpp wbnwywu b
dhowqquwjhtu quwhwuwnnwdubiph hhdwtu Ypw:
> bppnpn nwuph  gnghsubp  (wjunthbn®  inpdwghunwywu  gnighsubp)’
quwhwwnw Gu uwhdwuwnpwywunyejuwu Jwwpnwyp puniewgpnn gnhpdnuubipp
thnpédwgqbinnutiph quwhwwnnwutiph hhdwt Yypw:
Uwhdwuwnpwlwunyegjwu dwlwpnwyp punypwagpnn  jnipupwtgnip punwnnhs
Ywpnn £ wwpnwwyb] mwppbp nwup gnighsubp (gdwwwunybip. 2. 1. 2):

L pjuils I lpwhwiupdsn (38) 8 Sujuilibnh quubp
C) Uz hunwpluwl hudwehy O - Smahgten (334 8 (1-hli, 2-pn. 3-pn)

Sowwwwnytip 2. 1. 2 Uwhdwiwnpwwuniygjwt dwlwpnwlyp punyeiwgnnn pwnwnphsubiph Yunnigywdpp
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Uu nwubpht  wwuwlwunn gnighsubph  quwhwwmdwtu  hwdwp  wndjwiubpp
hwjwpwgpdwu gnpdpupwgubpp  unyuwbu wwppbp  Gu:  %hgnp, wnyjwubpp
hwjwpwgpdwu dnnbignwip wujwuwywu gnighsubiph nbwpnud tdwtu £ “Comparative
Constitutional Project”-h® dbpnnwpwunyejuup, nph hwdwéswiu' hpwlwuwgynd k
nhunwpyynn uwhdwuwnpwywu unpdh Ynnwynpnp hbinlyw| inwuwyny.

{ 1 — x,, wnipugnjus Enplit hpufuljut wljmnod
0 — x,, unipugniwd sk npltk hpuulub wlnnd

Cunwl ywuwwufuwuh pwgwluwinpjut ywpwqguwind Yhpwndnd £ [pugnighs
Ynnwynpnud' 9999, nph nbwpnud wdjwp Jepwuwyynd £ dbY wy] wuywiu dwutwgbnh
ynndhg U YbGpwynnwynpynu: SYjwiubph hwywpwagpnudp tpypnpn nwup nbwypnud
hpwlwuwgynud £ gnnggniu nwubignn - indjujubiph ginbdwpwuubphg  wuhpwdbiown
gnighsuph  puwnpdwdp  Ywd unpbph  Ywnnigdwdp: Gppnpn nwup  ndjujubph
hwywpwgpnuip upgwé nwubinphg hwpwpbpwlwunpbt wnwyb| pwpn £ U hpdugwéd &
thnpéwgbiinubtiph hwpgnudubiph Ypw:

Uyuhwyin £, np  uwhdwlwnpuwlwunyejuu dwwpnwyh daYy  hwdwwwntwy
quwhwwnwlwuh Yunnignup wnwownpnid £ unp hhduwhwngtin: Uykhu, jnipwpwtgnip
nwuhu wwunlwunn gnighsubipp hptiug htprhu nwubiu hptug
wnwuduwhwwnyniejniuubpp bW uwhdwuwdhwynwdubipp, npnug nwnwuwuppniejwuu k
ninnywd wju wnbuwfununieginiup:

Wuwhuny, wdthnihtind Ywpnn tup wnwuduwgub| wju woluwwmwuph hhduwywu
nwnwuwuhpnyjwu nhpnyep.

» Npwbu UU-h gnpdnuwjht quwhwwndwt wnbuwwu gnigswywqd nhunwpyynd £ S
Cwpnipniujwuh® Ynndhg uwhdwujwsd gnighsubipp:

» Npwbu UU-h gnpdnuwjht quwhwwndwu dbennupwtuwlwu hGup dwnwjnd £ S
Cwpnipyniujwuh, £ Uwpguywuh U . Sunpgjuuh woluwwnnugyniup®’:

» UU punppwagpnn jwdwjwywu  gnighs quwhwwynd | bGpbp nuwubiphg  daypu
wwwywunn gnighsubiph dhongny. wnwoht nwuh gnighsubipp ubipywjwgunwd Gu

® http://comparativeconstitutionsproject.org/

8 Cwipnipyniyywt 4. <wdwlwpqwiht uwhdwbwnpuywt donwnhnwpldwu hhduwlwy pununphsubinp / «Uwhdwbwnpulwt wpnupunwnnienius
Uhowqquihu wbintywghp, N 4. 2016: kg 7-35:

8 G. Harutyunyan, H. Sargsyan, R. Gevorgyan. Assessment of the Level of Constitutionalism in Transition Economies. Journal of Advanced Research in Law
and Economics. Quarterly Volume VIII, Issue 4(26). ASERS Publishing 2017. pp. 1126-1135.
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wdjw| npnyeh wnbwniginiup hpwdwlwt wlnbpnu, Gpypnpn nwuh gnighsutinp’
nbnwlywu Ywd dhowqquwihtu (optiyunhy) quwhwwnwywuubpp W Gppnpn nwupup’
thnpdwghunwywu qguwhwwnwlwuubpp:

» 3nipwpwuygnip  nwuh  gnighstp  nubu npnpwyh  wnwuduwhwwnynieiniuubin,
quwhwwndwt  vwhdwuwthwynwtbp L fuunppubp, npnup  uvwhdwlwnpwywu
nunbuwghwnnyejwu 2ppwuwlubipnd nbnbu s6U nwunwWitwuhpybi:

2.2, Uuguuiun,ruuuunh@3ut vuuurauue auu<usna utyutuyuy
SNhShALGMh UNGLUYNPU UL UnULatucusunh@3nhuLere

Uwhdwuwnpwwuniygjwu  dwlwpnwyph quwhwwndp  wthuwp | wnwug
uwhdwlwnpnyjwu  «nb  jnipbi»  npnyeUGph  nwnuWuwuppnypjwu:  Wu  npnypubipp
quwhwwnynud Gu wujwuwlwu gnighsubph dhongny: huswtu oyt k, dwutwghunwlwu
ghwlywunyeniund upwup hhduwywund nhunwpyynd Gu punhwupwgywsé gnighsubiph
dhongny®®: Oppuwl' bpypnw gnpdnd | wwnwdbunwywu pb Gwliwgwhwlywu
hwdwlwpgp: <wpy b wpdwuwgpb, np dhuunyu hwdwlwpgbpp tpwlwlwihnpbu
Ywpnn Gu  wwpptpdtp  ppwphg:  <Gnbwpwp, uvwhdwlwnpwwu npnyRubpp
wuhpwdton £ nunwduwuppb] wnwyb] Jwupwdwut' Gupwnpnypubph hhdwu Jpw: Un
wmbuwyh hbGwnwgnnnyenwutiph hpwwuwgdwu hwdwp wnwyb] tywunwwhwpdwp
pjwuwmbipwihu  ybpnwdnigjwt Yphpwnneyniup: Uwyuwit wyju  inbuwyh  JGpndnipjwt
uinwunwpu dennubpp wujwuwlwu gnighsubiph nbwpnd wpnynitbwybin sku: Hhgnip,
pjwuwnbipwihu Jbpnwdniypjwu utnwunwnu pwytph dedwdwutnipyniup'
htinwynpnieyniutph  quwhwwnnudp,  ubpywjwgnighsubph  puwnpnyeniup,  funnypjw
$niuyghwubiph quwhwnndp, wujwuwlwu ndjwiubph nbwpnd Yhpwnbh sbu, pwup
np npwup uwhdwuwd bGu dhowlwjpwiht  wdjwiutph  hwdwp: FEwbn  npny
pjwuwmbipwynpdwu wignphpdubp gnjnieintu nubu wju nbuwyh wdjwiutph hwdwn,
pwjg hwdpunhwuniyp punniujwé pupwgwluwpgp pwgwywind £, L Yhpwnynn
wignphpdh  wpryniwwydbnnyeniup  fupun Ywiujwd £ nwnwiuwuhpynn  opjblunutipp
wnwuduwhwwynienibubiphg: Wn  phuy wwwbwnny uwnnpl Yubpywjwgubup  wyn

®SHul. 3:
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dapnnutiph  uwhdwuwthwynwubpp, U wju  dbpnnubpp, npnup  unbndJwd Gu
wujwuwlwu wyjwutph ybpndnygjwu hwdwn:

Llwunbipwihu gbpnwdniginiup wndywiutiph fudpwynpnudu £ hwpwpbpwlwunptu
udwu  fudpbpph®: Uu uwhdwunWp pwywlwupu wwpg £ W sh Ubpwnnd  wju
hhduwhwpgbipp, npnup  wnwowund U ppwlwu  nduwiubph  puunbpwihu
gtpindnipjuu dwdwuwly: Uju wnbuwyh Jbpndneniuutipp mwpwdjwsd Gu wnwppbp
ninpuinubipnid, opphtwy, wbpunwiht wdjwutiph, dwplbnmhuqwiht, hwwfunpnutipp
Jwppwagdh, dhuwuuwywu ontyuih nwnwuwuppnieiniututpnud: Swippbp pjuunbipwihu
wignphpdubp Gu dowlyyb|, npnughg jnipwpwbgnipp nwh hp wnwybinyeniuubpu ni
ptpnyeyniuutpp: UYLihu, pwup np wndyuiutpp hwunbu Gu quihu nwppbp duwswihny,
opphuwy'  wbpunwihtu, wujwuwlwu, pYwht, wwwlbpubp, pluunbpwynpdwu
wighphpdubpp  wwppbp wnryniuwybunnie)ntu Gu npulnpnid: Wjuhupu,
pjwumnbpwynpdwu  wignphpdh  wpryniuwydbnnggyniup Jwhujws £ nhunwpyynn
wyjwiutph  Ywnnigwoéphg: (FJwiht  wyjwubph  pjuunmbipwhtu - ybpindnie)niup
hwidtdwwnwpwp Jwy nwnwuwuhpgwsd £ gpulwungeniunid: Snynyeyntt nlubu tnwipptbip
dninbignwdubp, ophtuwl' ubplwjwgnigswywl, hhGpwpfupy, funngeywu  $nulghwih
hhdwu Jpw, wwbun dnnbh hhdwu Jpw®: dbpoht  wnwutwdjwynd nhuwdhy
qupgwunwd £ ny pwhu  ndyuiubph’ Jwutwynpuwbu  wudwuwlwu  ndjwiubpp
pjwumnbpwynpdwu  wignphpdutiph  nwnwilwuppnyeywu  nipnneyniup: <wbwfu
wuwuwywu ndjuwiutph hwdwp pjwumntpwynpdwu wignphpdutipp pYwihtu ndjwiutipp
hwdwp Jowlydwsd dbennubph hnihnfudwd nwppbpwlyubpu tu: Ophuwy, K- modes-n”
K-means® pjwuwntipwynpdwt wignphpdh thnhnfujwsd wwppbpwlu b Uowyyt) Gu twl
dhwju wudwuwlywu nduiubph hwdwp pjuunbpwynpdwtu  wignpppedubp (ophuwy’
Lagnytiup®, 26up®*, Bwuwnnh® wotuwwnnipniuubnp):

% Saxena A., Prasad M., Gupta A., Bharill N., Patel O., Tiwari A., Er M., Ding W., Lin C. A review of clustering techniques and developments.
Neurocomputing 267. 2017. pp. 664 - 681.

% Sajana T., Rani C., Narayana K. A survey on clustering techniques for big data mining. Indian Journal of Science and Technology. 2016.

 Huang Z A fast clustering algorithm to cluster very large categorical data sets in data mining. In: In Research Issues on Data Mining and Knowledge
Discovery, 1997. pp. 1-8.

% MacQueen J. Some methods for classification and analysis of multivariate observations. In: Proceedings of the Fifth Berkeley Symposium on Mathematical
Statistics and Probability, Volume 1: Statistics, University of California Press, Berkeley, Calif., 1967. pp. 281-297.

% Nguyen T., Kuo R. Partition-and-merge based fuzzy genetic clustering algorithm for categorical data. Applied Soft Computing 75. 2019. Pp. 254 - 264.
 Chen L., Wang S., Wang K., Zhu J. Soft subspace clustering of categorical data with probabilistic distance. Pattern Recognition 51 2016. pp. 322 - 332.
* Yanto I., Ismail M., Herawan T. A modified fuzzy k-partition based on indiscernibility relation for categorical data clustering. Engineering Applications of
Artificial Intelligence 53. 2016. pp.41 - 52.
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Uujwuwywu gnighsubph hphdwtu Jpw opiywnubph judpwynpdwt wnwugpwjhu
fuunhpu wyu k£, np puunmbpwynpdwtu wignphpdubipnd oginwgnpdynn  unwunwpun
ghpénnnipynubbpp nwubu  Jdph 2wpp uwhdwuwthwynwubip:  Fhgnp, wujwuwlwu
gnighsubipny tipynt opjyunuph dhole hnwynpnieiniup dhwupwuwynptiu htwpwynp sk
uwhdwub|, pwuh np wujwuwlwu wnydjuubpp sntubu npul nwuwlwpgnud: Uju nbiwypnud
wdbuwwwng ndndt wujwuwlwu ndjuiubph hnfuwpybpwnu £ Gpynuwlwu (wug.
binary) wduiubph U www unwunwpn  pwunbpuynpdwt  wignphrJutipp
Yhpwnniejniup: Uykiht, dawyyt| Gu bwl wndyuiubph thnfuwlybpwydwt wypunpwupwihu
dninbignidubp  (ophuwy, Yhwuph  woluwwnnyenup®): <wpl - wpdwuwgpt, np
htimwagnunnutpp  ybpnugw|  fuunpph  nddwtu  hwdwp  dowyb; Gu udwunyejuu
gnpdwlhgutp  (Pnphwh®,  Qnninw?®,  Pninuwgb®®), npnup  Yphpwnynd  Gu
htnwynpnyjwt  gnpdwyhgubph  thnfuwpbu:  ULY  wy  juunhp £ pjwuwnbpubiph
ubGpywjwgnighsuph - pwgwhwynndp, pwuh  np npn2  dwpebdwnhjwywu
gnhpénnnipinutbp Yppwnbih s6u wujuuwlwu ndjwubph nbwpnud: Ophtuwy, wuhtuwn
E quwhwuwnb] wujwuwywu gnighsubph dhopup: Quuwjwé wyu uwhdwuwhwynwubphu'
wijwuwywu  nywijubph  pjwumnbpwihtu  Jbpnwdnyejuu pwqdwehy  wignphpdubp
gnjniniu niubu, npnup Ywpbh £ fudpwdnpdb) hhug hpduwywu nwup ‘'dnnbjwghu,
hptipwpfuhl,  ubipyuwjwgnighsubiph, - wpniyghwih L funneywt - pnilghwih - Ypw
hhdujws (Ptipfuht'®) wignphpdubp: Wu fudptph wignphpdutiph dhol hhduwlywu
wmwppbpnyynutbpp - oplyuwnutiph dho  Udwunyeywu  Ywd  hbGnwynpnipjwt
gnhpdwyhgubph  uvwhdwudwu L pjwuwnbpubipph  ubpywjwgnighsubph  puwnpnyejwu
dninbignudubpu Gd: Wdd  ubplwjwgubiup  jnipwpwtgnip  fudph  wignphredutipp
wnwuduwhwwyniejniuubinp:

Unnkifh ypw hhdudwd wignphpedutiph hhdpnud puywsd £ wyu, np ndjujubipp Yuptkih
E ubpywjwgubi npnpwyh jwwnbun dnnbih dhongny: Udbtuwwnwpwdywsd dnnbjubipp
hwjwuwlwuwjhtu pwotudwt dniuyghwubipp ypw hhdudwdubpu Gu: Wu wignphpdubpp

% Qian Y., Li F., Liang J., Liu B., Dang C. Space structure and clustering of categorical data. |EEE Transactions on Neural Networks and Learning Systems
27(10). 2016. pp. 2047-2059.

% Boriah S., Chandola V., Kumar V. Similarity measures for categorical data: A comparative evaluation. In: Society for Industrial and Applied Mathematics -
8th SIAM International Conference on Data Mining 2008, Proceedings in Applied Mathematics 130, vol 1, 2008. pp 243-254.

% Gouda K., Zaki M. Genmax: An efficient algorithm for mining maximal frequent itemsets. Data Min Knowl Discov 11(3). 2005. pp. 223-242.

% Burnaby T. On a method for character weighting a similarity coefficient, employing the concept of information. Journal of the International Association for
Mathematical Geology 2(1). 1970. pp. 25-38.

19 Berkhin P. A Survey of Clustering Data Mining Techniques, Springer Berlin Heidelberg, Berlin, Heidelberg, 2006. pp 25-71.
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uwhdwuywd wwpwdbwnpbph  hphdwtu  Jpw  Ywnnignd  Gu  fjudpbpp  wndjuubpp
punipwanpnn jwwnbunwiht dnnbh yepwywugqudwdp: <hduwlwu pbpnyeyntut wyu k, np
Upwup wwhwuond Gu twpitwywu wwpwdbwmpbph ubpdndnd: <hnbwpwp, beb
ulgptwlwu GupwnpneNLtpp ufuw| BU, wwyw wpryniupubpp s6u Ywpnn hub) wubn
quwhwwnwywuubp: Uhuunyu dwdwuwy, dnnbjubpp Ywpnn Gu fubinwejnipt) tndjujutph
62gnhuin Ywnnigwdpp: Unnbih ypw hhdujws wignphpdutiph dbYy wj| ptipnyeyntu wyu L,
npn wju dGé wndwiubph nbwpnd nwunwn b wouwwnnd: Unnblh dpw hhdujwd
plwuwnbipwynpdwl wignphpyutip tu SVM'?', BILCOM Empirical Bayesian'®, Autoclass'®:
Lbpwlwgnighsubph Jpw  hpdujwé  pjwumnbpwynpdwtu  wignphpdubpp
wdblwwnwpwoéywdu Gu, pwuh np npwup dtd ndjwiubph nunduwuppnigjwu nbwpnwd
hwpwpbpwywunptu wnwyb] wpryniuwybin Gu: <hduwlwu gnpdpupwgp htnlywiu k.
wnwoht puwynd Ywnnigynw Gu pjwuwnbipubiph ubpyuwjwgnighsubpp, npnug hhdwu Ypw
hpwlwuwgynud £ opjiyinubiph fudpwynpnid, wjunthbuinle UEpYwjwgnighsubpp npnawyh
swihwuhubph hpdwu ypw YGpwhwodwpyynd Gu b gnpdpupwgp ytpuyuynd k: W
owpntbwyynwd £ dhus  nw;  owuwnpdw] pwudwt  unwgnuip: Wu - inbuwyp
wignphpUdubph hpduwywu pbpnyeinwit £, np upwup wwhwugnd GU pjwuwnmbiputipp
pwuwyh twfuwwbu vwhdwunw: huswybu twl Upwup 2w nGwpbpnud Ywnnignd Gu
InYw| owyyunhdw| fudpwynpnuwitbp b Ywiujwd Gu ndjwubph Yuwnnigywdphg: Uu fudphu

4

wwwlwunn Jh owpp pjuuwnbpwihu dbennubpu Gu Fuzzy K-modes'®, Squeezer'®,

COOLCAT™®:

fuinnieyuu $nuyghwih ypw hhdugwsd wignphedubipp pjwuwnbputpp nhnwnpynwd
GU npwbu Gupwwwpwénie)niuutin, npinbin opjtlywnutipp fupuin Gu nwuwynpjwd U npwup
wnwuduwgwd bu gwdp funneudp Gupwwwpwdnpniubpny  (ophtwly' e L
dinwubpp”, Upufu W Uwopwp'®, Ugqwihup b Ubuwpnh™®, Shnupu™):  Uju

19 Winters-Hilt S., Merat S. Svm clustering. BMC bioinformatics, 2007.

192 Andreopoulos B., An A., Wang X. Bi-level clustering of mixed categorical and numerical biomedical data. Int | Data Min Bioinformatics 1(1). 2006. pp. 19~
56.

19 Cheeseman P., Kelly J., Self M., Stutz )., Taylor W., Freeman D. Autoclass: A bayesian classification system. In: Laird J (ed) Machine Learning Proceedings,
Morgan Kaufmann, San Francisco (CA), 1988 pp 54 - 64.

i T., Bao X.,Wang Y., Yang D. A fuzzy k-modes-based algorithm for soft subspace clustering. In: 2011 Eighth International Conference on Fuzzy Systems
and Knowledge Discovery (FSKD), vol 2, 2011. pp 1080-1084.

1% He Z., Xu X., Deng S. Squeezer: An efficient algorithm for clustering categorical data. Journal of Computer Science and Technology 17. 2002. pp. 611-
624.

1% Barbar'a D., Li Y., Couto J. Coolcat: An entropy-based algorithm for categorical clustering. In: Proceedings of the Eleventh International Conference on
Information and Knowledge Management, ACM, New York, NY, USA, CIKM ’02, 2002. pp 582-589.

' Du H., Fang W., Huang H., Zeng S. Mmdbc: Density based clustering algorithm for mixed attributes and multidimension data. In: 2018 IEEE International
Conference on Big Data and Smart Computing (BigComp), 2018.pp 549- 552.
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wignphpJyubph Yhpwnniejntup wujwuwywu wydjwiutph nbwpnd pwpn £, pwuh np
ytpohtubiphu wpdbpubpp sniubt nwuwywpgnud: buswbiu twbl, Upwup wnyjwiubiph
fuinnieyniuuph pwquwqwunipjwt nbwpnd Ywpnn Gu shpwlwuwgub| opjblyunubiph
owunhdw| pwatuntd:

<hbpwpluhy wignphpdutpp opjtywnubph dhol Ywwp ubpluywgund Gu dwnp'
nGunngpwdh wbupny, npwnbn jnippwpwugnip dwlwpnuy  wndjwutph  huwpwynp
fudpwynpnuwiu £ Qnpnigyniu niubu hhbpwpfupy wignpppdubph Gpynt nwpwnbuwly'
wgndGpwwhy (ubppuhg dJbplk) L pwdwuwpwp (Yepuhg ubippl): dbpohuubipu
hwqwnbiy Gu ogunwagnpdynid: Ugndtpwwnhy wignphpdutph Enyegyntup udwuniejw
gnpdwygh hpdwtu Jpw opjywnubph wunhbwtuwpwp fudpwynpnudu £ <hGpwpfuhy
pjwuwnbiputph hhduwlwu pbtpnyeniup wpwgnyeynwiu £ UGY wy fuunhp wju k, np
pjwuwnbiputpp Ywpnn Gu dhwynpyb, hGnbwpwp wju wignphedutph wprynipubpp
Ywpnn Gu hwugbgub] nbnGlwwnynigjwt jubinwenippdwup: Uujwuwlywu ndjwiutpp
hwdwp hhtipwptuhy pluuntpwynpdwu wignpppdubp tu LIMBO™, ROCK™, COBWEB'™:

Mpniyghwih hpdwt Ypw pjwunbpwiht wignphpdubph nbwpnid jnipwpwignip
pjwuwnbp Ywnnigynud £ upwtu hwdwwywwmwufuwunn gnighsubph Gupwpwqgdnipjwl
hpdwu dpw: MpnYghwih hpdwu Ypw pjwunbipwiht wignphpdutph  hhduwywu
fuunhpu wyu £, np upwiup wwhwugnw Gu bwfutwlywu wywpwdbnpbph ubpdndnud: Geb
npnpwyh wwpwdbunptp ufuw] Gu, wwyw fudpwydnpnwp  owuinhdw) sh unwgyh:
Mpnjtlghwih hhdwu Jpw puumbpwiht wignphpdubpp ubipwnnd Gu HIERDENC™,
CLICKS™, STIRR"®, CLOPE'’, CACTUS"®:

(Gbwbwn  wju pninp dGennubpp Yppwndbp Gu wujwuwywu - wndjwubph
nunwuwuhpnypjwt dwdwuwy, pwjg upwup pninpp hhdudwéd Gu hnwynpnygjwt Yud

1% Singh P., Meshram P. Survey of density-based clustering algorithms and its variants. In: 2017 International Conference on Inventive Computing and
Informatics (ICICI), 2017. pp 920-926.

19 Azzalini A., Menardi G. Density-based clustering with non-continuous data. Computational Statistics 31(2). 2016. pp. 771-798.

"% Gionis A., Hinneburg A., Papadimitriou S., Tsaparas P. Dimension induced clustering. In: Proceedings of the Eleventh ACM SIGKDD International
Conference on Knowledge Discovery in Data Mining, ACM, New York, NY, USA, KDD ’05, 2005. pp 51-60.

" Andritsos P., Tsaparas P., Miller R., Sevcik K. Limbo: Scalable clustering of categorical data. 2004.

"2 Guha S., Rastogi R., Shim K. Rock: A robust clustering algorithm for categorical attributes. Inf Syst 25, 2000. pp. 345-366.

" Fisher D. Knowledge acquisition via incremental conceptual clustering. Machine Learning 2(2). 1987. pp. 139-172.

"' Andreopoulos B., An A., Wang X. Hierarchical density-based clustering of categorical data and a simplification. In: Advances in Knowledge Discovery and
Data Mining, Springer Berlin Heidelberg, Berlin, Heidelberg, 2007. pp. 11-22.

"5 Zaki M., Peters M. CLICKS: mining subspace clusters in categorical data via k-partite maximal cliques. In: Proceedings of the 21st International Conference
on Data Engineering, Tokyo, Japan, 2005. pp 355-356.

"¢ Gibson D., Kleinberg ., Raghavan P. Clustering categorical data: an approach based on dynamical systems. The VLDB Journal 8(3). 2000. pp. 222-236,
" Yang Y., Guan X., You ] Clope. A fast and effective clustering algorithm for transactional data. Proceedings of the ACM SIGKDD International Conference
on Knowledge Discovery and Data Mining. 2002.

"8 Ganti V., Gehrke )., Ramakrishnan R. Cactus & mdash; clustering categorical data using summaries. In: Proceedings of the Fifth ACM SIGKDD
International Conference on Knowledge Discovery and Data Mining, ACM, New York, NY, USA, KDD 99, 1999. pp 73-83.
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udwunyjwu gnpdwlygh Yypw: Uwlwjtu wju dnuinbigndp ng dhown £ Gogphuin wprnyniuputbp
wwlhu: Hhgnip, D n-swihwuh pwqiwgnpdnt wujwuwywu ndjwiutph hwjwpwént k:
Snipwpwunip opjiyun tywpwgpynud £ m wujwuwlywu gnighsubiph dhongny, npnughg
jnipwipwiuginipp nwh k = 1,2,3,.. ywunbgnphwubp'

Urynuwy 2. 2. 1. Uuwuwwu wndjwubph punhwuneyp wnbupp

OR3LUS 8Nh8h2 1 8Nh8h 2 ca SNhSh2A M
01 Cl,l C1,2 o Cl,m
02 G P o Gom
O C [ - c

Snipwpwugnip opjilyn ubpyuwywgyws £ Yuwwbgnphwubph hbwnlyw; Jsynnpny'

0.

= [€:1, €500 € 30 €1 |- RWUD N wUYwlwlwl gnighsubiph wipdbipubipp nwuwywpgnid
sniubu,  EYylprywu  hGnwynpnigjwt Yppwnniejniup . Ywpnn - hwugbgub
wuonnyeynwuutph: Wu  uwhdwuwdwlydwu  hwnpwhwpdwt  wdGUwwnwpwdwd
dnnbignidp  wywijutpp  thnfuwybpwnwu  E: - Oppuwy, Ywpbh £ oguwagnpdti
phuwphqughw dbennwpwunyeniup, wwyw Yhpwnt) htinwynpnygjwu gnpdwyhgubinhg
npuk dGyp: Ujnw Ynndhg, wujwuwlwu gnighsubipny puntpwagpynn Gpynt opjbluinutipp
dhol udwuntejniup Ywpbh £ quwhwwnb] hwdpuyunwubph pwuwyny: Wu qunwihwph
hpdwu Jpw Ywnnigytp Gu Udwuniejwu gnpdwlyhgubpp, npnughg wdbuwwwpg
wnwpnpbipwyp Overlap-u £":

d

1
Overlap = EZ Se.npnkn 5, = {ﬂ
k=1

1, Epkx, = v,
. hwlunwl nhwypnul

Wu punniund £ wpdtipubp [0,1] dhowlwiphg: Nppwu dnwn £ wpdbipp dGyhu,
wjupwu wybh pwpdp E opjGywnutph dhole bdwunieiniup: “Ywnbh £ uwwbl, np Gpynt
opjtiyinubtiph udwunyejuu gnpdwyhgp wju nbwpnw fupun Yuwydwsd £ jnipupwtgnip
gnighsh Juwwntignphwubiph pwuwyhg: fuunhpu wyu E, np Overlap-p unyu Yohnu £ wvnwhu
pninp  gnighsubipht: Wn puy wwwbéwnny dowyydt] G wudwuwywu gnighsubiph
Ywuwnbgnphwubph hwbwhiwywunyeniwubph ypw hhduws udwunyejuu gnpdwyhgutbp

"% Stanfill C., Waltz D. Toward memory-based reasoning. Commun ACM 29(12), 1986. pp.1213-1228.
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(oppuwy, wt™, Mnu Uwuwnnu™, Uwdniph™®): Lpwug dh Jwup hpdudws E
hwywuwlwuwihu dninbignwdubiph Ypw, ophuwy, Goodall™.

n
1- ZPé(Id],hﬁh g = Ya
q=1
0, hwljunuwl] nhwpnud

d
1
Goodall = EZ S, nmnkn 5, =
k=1

huy Jdjnw dwup hpdujwd E nbnyuunjwlwt nbunyeiniuubph dnuinbignidubiph
Jpw, ophuwl, Lin',

Lin=

ol

is - 2logf,(x;), GREX, = ¥,
L x o IR Z(Ec:-g[:pd (x4) +pd(_vd]),hmllmmull nkwypnui

Wunwdbuwjuhy, Ywu nbwpbp, Gpp bdwuophtwly gnpdwyhgubph Yhpwnnyeniup
Ywpnn £ wpryniuwybun ghub: Yhgnip, nhnwpytiup hGnlyw| oppuwyp’

Urgnuwy 2. 2. 2. Uujwuwlwu ndjwjubph ophuwy

OP3buS SNhSh2 A SNhsSh2 B
0 Al B,
0, Al B,
0, A, B,
0, A, B,

Wdd qUwhwwnbup opjGywnutph jnipwpwugnip  qnygh  dhol  Udwunipjwl
wuwnhbwun.

Urynuwy 2. 2. 3. Uujwuwlwu wnydjwiubph ophtwy

oP3Lus OVERLAP LIN GOODALL
0,,0, 0.00 0.00 0.00
0,,0s 0.50 0.50 0.42
0,,04 0.50 0.50 0.42
0,,0s 0.50 0.50 0.42
0,, O 0.50 0.50 0.42
0s, Os 0.00 0.00 0.00

' Jian S., Cao L., Lu K., Gao H. Unsupervised coupled metric similarity for non-iid categorical data. IEEE Transactions on Knowledge and Data Engineering
30(9), 2018. pp. 1810-1823.

" Dos Santos T., Z'arate L. Categorical data clustering: What similarity measure to recommend? Expert Systems with Applications 42(3). 2015. pp.1247 -
1260.

2 Alamuri M., Surampudi B., Negi A. A survey of distance/similarity measures for categorical data. In: 2014 International Joint conference on Neural
Networks (IJCNN), 2014. pp. 1907-1914.

' Goodall D. A new similarity index based on probability. Biometrics 22(4). 1966. pp. 882-907.

" Lin D. An information-theoretic definition of similarity. In: Proceedings of the Fifteenth International Conference on Machine Learning, Morgan Kaufmann
Publishers Inc., San Francisco, CA, USA, ICML ’98, 1966. pp. 296-304.
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Urgnwwy 2. 2. 3-hg Jwpbh £ ulwwnb), np ubpyujwugywd gnpdwlyhgubpp Ywpnn
GU wwwynndunpnotii: Oppuwy, Ywnbih £ 0,5, 0, opjlyunttipp fudpwynpb| Ywd 0,;-hu Yud
04-hU , pwuh np bdwuntejwU wuwmhbwup unyuu k:

Wuwhuny, woluwwnwupnd ubpyujwugywsd dbennutiphg npnputiph Yhpwndwdp
hpwlwuwgyby £ Gpyputiph Edwyhpphy nwuwlwpgnud uwhdwuwnpnienibubiph «nb jnipb»
npnyputiph  hhdwu  Jpw™:  Udbhu, dowldbp £ puuwmbpubph  Yunnigdwu
wjpuunpwupwihu dninbignud™, npp uywunwlwninnywsd £ wujuuwlwu  ndjwiutiph
plwumbpwynpdwt uwhdwuwhwynuubph' wn pUYnWd udwunyejwt (hbnwynpnyejw)
gnpdwlhgubph ptpnyenuutph hwnpwhwpdwup:

2.3. Uu<uuiunruuuunh@3UL Uuyurtuue aLu<usni Or35UsShd 8SNh8hLLrh
unisLudnruut unutatucusunh@3nhuuere

Wu  pwdunud  Ywunpwnwnwtup  uvwhdwlwnpuwlwunyejwu  dwlwpnwyp
quwhwwinn gnighgubiph Bpypnpn. uupt’ opyinhy  gnighgutiph:: Lpwug  nbwpnw
wnwugpwjht Gu Gpynt hhduwhwpgbp'

e Uwhdwlwnpwywunyejwtu  Jdwlwpnwyp  punyewgpnn  npn2  gnpdnuubph
pwuwywlwu quwhwwmwlwuubph pwgwlw)niejntun:

e dwdwuwlwihu gnpdnup wuwnbundp Ywd hbwnwgnndwu ny wpryniwybin
dnintignudubiph - Yphpwnnigyniup, npp pbpnd £ inbnbGlwwndnyguiu bpwuwywih
Ynpuwnh:

Unwohtu fuunhpp wwjdwuwynpwd Lt upwuny, np uwhdwlwnpwywuniyeiniup
pwqdwpnjwunwy £ U wpunwgnynd £ hwuwpwlwlwu Yuuph gpbpet pninp
wuwwpbliqutipnd: UhUunyu dwdwuwly wju punypwagpnn gnpdnutbph puluinwp L
hpwgnup wwppbp Gpypubpnd Yupnn £ opubp wwppbp' udwd  unghwjwlw,
pwnwpwlwu, wlnbuwywt, dowynyewiht  wnwuduwhwwnynyeniutbphg:  UyYLihu,
uwhdwlwnpwywunigjwu dwlwpnwyp punywagpnn gnpénuubipp Ywpnn Gu |hub ny
hunmwy uvwhdwudwsé U ubipyuwjwgytit wnwppbp gnighsutiph dhongny: Lpwup 2w

» SHu 3. 1:
% SH'u 3. 2:
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hwéwlu nhunwpyynd Gu  oguwgnpdtiny wnlw dhowqqwipht  Ywd wnbnuywu
quwhwwnwywuubpp, npnup s6U uwhdwuyb] vwhdwluwnpulwu nunbuwghunniejwu
hwdwwnbpunnu:  UJGhu, 2w nbwpbpnid  wuhpwdbom quwhwwnwlwuubpp
puwgwluwjnd Gu Ywd dwuwdp Gu punyewagpnd nhunwpyynn gnpdnuutipp: <Gunliwpuwp,
uwhdwuwnpwywunyejwtu dwwpnwyh quwhwwndwt hwdwwnbpunnud wyddbwlywu k
opjywhy unp qUwhwwnwlwuubph  Yunnignwp:  Wu  wywpwgwind  wnwyb)
wpryniuwybin dninbignudp pwnunpjw) hwdwpytph Yuwnnignuwu £: Un huy ywwnbwnny
wju  pwdunW  Yubpywjwgubup hwdwpedbph  Ywnnigdwu dJdGpnnutpp, upwug
wnwybnyeyniutiipp L plipniegyniuutipp:

Pununpui hwdwphyp ppbuhg  ubpluyugund £ wwpq  gnighsubiph
hwdwlunuwip, npp pny; £ nwwjhu quwhwwnb] pwqiwpnjwunuy Gpunypep, npp
huwpwynp sk tjwpwapti dkY wwpq gnighsh dhengny™:

Lbpywynwu  pwnwnpuw| hwdwpedtpp wjunptt Yjphpwnynwd Gu  wnwpwplnype
Gpunypubph quwhwwdwu hwdwp, ophuwy' Uwpnwihu qupgugdwu  hwdwehy

(wug]. ' Human Development Index)™?®

, Unnnuyghwih puywdwu hwdwpehy (wugy. '
Corruption Perceptions Index)™®, Sunbuwlywu wquuwnyejwu hwdwehy (wug). ' Index of
Economic Freedom)® L wyu:
Pwnwnpuw| hwdwpeytph pnwunwynieniuubpp b Yunnigdwu  dbpnnubpp
pwqiwqwu U Ywjuws, pb huswhup Gpunye Gu quwhwunnd, quwhwwnwlwuubpp
pwuwlwlwu pE npwywywu, unipjtynpy L opjtlwnpy, dhwswih L pwqdwswih G,
hwdtdwwnieiniup  ppwlwtwgynd £ pwgwpdwly pt hwdbdwnwlwu  Gnwuwyny:
Uwlywju upwug Ywnnigdwtu thnybpp gpbpt unyuu  Gu: Wuwhund, Ywnnigdwl
gnpdpupwgp Ywpbih £ pwdwub) htnlyw) thnytph™.
> pwnwnphsubph  puwnpnywu  thny, nph pupwgpnd  puwnpdnd - Gu o wyu
pwnwnphsubipp, npnup wnwyb] wpryniwwybn Yepwnd quwhwwnnd Gu - nyjug
tiplnypep,

» gnighsubiph puwnpnyejwtu thny, nph pupwgpnid jnipwpwugnp pwnwnphsh hwdwp
punpynud £ gnighs Ywd gnighsubph funwp: Snighsubiph puwnpniejwu wnwugpwjhu

7 Nardo M., Saisana M., Saltelli A., et al. Handbook on constructing composite indicators // OECD publishing. 2005.

1% United Nations Development Programme. Human Development Indices and Indicators 2018. pp. 1-119.

' Transparency International. Corruption Perceptions Index 2018.

'3 The Heritage Foundation. 2018 Index of Economic Freedom. 2018.

'3 Drewnowski, ). Social indicators and welfare measurement: remarks on methodology, Journal of Development Studies, 1972.
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swihwuhoubpu  Gu Jwybpwwuniegyniup,  hnwwihnyeyniup,  hwdwnpbhnyeiniup,
wwngneniup b mdyujubph hwuwubihnigyniup™:

» wnyjwubph hwwpwgpdwu thni, nph pupwgpnd wuglwgynwd Gu hwupwihtu Yud
thnpéwghunwywt hwpgnwiutp, ppwwuwgynd Gu wuhpwdbion swihnwdubp W wyju:
Wu thnynud Ywplunp fuunphpubphg Gu dwhuubph Jdhupdwjwgndp, wwppbpwywu
wnyjwiutiph hwjwpwagpdwu huwpwynpnigjwt b hwdwnpbhniypjwt wwwhnynidp:

» wnjwjubph  dowydwu thny, nph hpduwlwu gnpdwnnypubpt  Gu  wyjwjubpp
wdpnnowlwuniejwu wwwhnynwp, ndjujutph Yunnigwdph nunwduwuhpnyeniup,
otinjwd gnighsubiph Ywd unipjlyinutiph pwgwhwjnnuwip b 62gpnnidp:

» gnighsubiph hwdwnpbhnigjwtu wwwhndwu thni, nph pupwgpnd hpwwuwgynud |
wnyjwiubiph ptwywunuwynpnudp: Uu thnyp hpduwwtu twywwmwlu £ gnighsubipp
wjuwyhuh  dUuwihnfunyejwu  hpwlwtwgnwip, npp huwpwynpnyeyns Ypudkinh
nwnwitwuhpynn opjtiynubpp nwuwynpb] npnawyh vwunnuyh hwdwwwwnwufuw,
npp Unyut k pninp gnighsubiph hwdwin'®:

> Uohnubph pUwpniygjwt thny, nph pupwgpnid jnipwpwugnip gnighshu wipynwd |
tupwpwnwnphsh Ywd Jtipguwluwu hwdwpeyh dbe npngwlh Yghn: Spdwd Yzhnp
wbiwp £ wpunwgnh jnipupwugnip gnighsh hwpwpbpwwu Yuwplnpnigynitup wnyjug

134.

Gpunypeh quwhwwndwu dbe™*:
» Jhwgpwynpdwt thny, nph pupwgpnd ybipnugjw) puwlywuntwgywd gnighsubipp
punpgwsd Yohnubiph hhdwu ypw dhwgpwynpynwd tu npnpwyh dnnbith hwdwdwju:

Wdd  wunpwnwnuwup  wu  thnybphg  wnwdb]  fuunpwhwpnygubiph
wnwuduwhwwnyniejnibubipht b upwug pupwgpntd Yhpwnynn dbennubipphu:

SYjwjutiph dowlydwu thnyh hhduwlwu fuunhpubiphg Gu pwgwlwinn wnyjwutpp:
Ywplunpynud £ pwgwlwinn nduiubph  thnfuwphunwp, npp Yuwwhngh ndjwiutipp
Gogpuniginiup W wdpnnowlwunieiniup:  Snjnejntt nwubt pwqdwehy  dbennubip
pwgwlwinn nyjwiubph thnfuwphudwu hwdwp: FHhgnip, pwgwlwinn ndjwip Ywpnn
thnfuwphtyt).

32 McGranahan D. Measurement of development: Research at the UN’s Research Institute for social development, International Social Science Journal, 1995.
'3 Dunn-Rankin, P. Scaling Methods. 1983.
'3 Drewnowski J. On Measuring and Planning the Quality of Life (Mouton, Paris). 1974.
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e «Uudwl» nhnwpynuing' ophtuwly, Uwfunpn Gpyph ndjwinyg (“Hot deck imputation”
dnwunbignid):

e Uwfunpn Ybpndniejwu Yud nmwpyw nyjwiny (“Cold deck imputation” dnuintignid):

e puwpwuph dhohuny, dbnhwuny Ywd dnnnd “Unconditional mean/median/mode
imputation” dnwnbignid):

e nbigptiupnu quwhwwndwtu wpryntupnd unwgywd quwhwwnwlwuny (“Regression
imputation”  dnwbtignud):  Mthgpbupwh  quwhwwndwu  dwdwuwly  Ywlujw
thnthnfuwlwp pwguluwynn ndjwilin wwpniiwynn gnighgt £, huly pwguwnpnnutipp’
wju gnighsubipp, npnup Ynpbjwgywéd Gu ytipghupu htiwn:

e hwjwuwlwihu dnnbh quwhwwndwu wpryniupnd unwgywsd quwhwwnwlwuny
(“Expectation Maximisation (EM)” imputation dnwntignid): Unwohtu pwjnd bwjutwlwu
wwpwdbwnpbph hhdwu dpw hpwhwuwgynid £ pwgwlwynn ndjuijutiph guwhwunnid,
wjunthbinl wwpwdbnpbpp Jepwgquwhwnnd Gu' hphdp punniubin  unwgywsd
wpryntuputipp: Wu gnpdpupwgp 2wpniuwyynid £ dhus owyunhdw| quwhwwnwlwup
utnwgnudp:

Pwgwywjnn  wdjwubph  quwhwwnwp  Ywpbh £ ppwlwuwgub  uwl
wwuwwhwlwu gnpdpupwgh hphdwu Jpw: Uju nwuh dbennutiphg wnwyb] hwéwlu
Uppwnynnp Uwpyndjwt onpwutph Ununb Ywnin (wugy. ' Markov Chain Monte Carlo
(MCMC)) dbennubtipu Gu:

Cwpy b wpdwuwagnb], np wju dninbignudubiphg jnipuwpwugnipp Ywpbih £ Yhpwnt;
hwldwpeyh Yunnigdwt dwdwuwy, uwlwju wpnyniupubpp pwuwywihnptu Ywuwsd tu
nhuwnlynn ndjuiubph Yunnigywdphg:

Lwonpn dwpwnwhpwybipp nyjwubph puwywunuwgunwu k: Wu gnpdpupwgp pny|
E wwihu Jdhwgpwynpbip wwppbp swihnnuwunyeniu nwutignn  gnighsubipp:  “thgnip,
Ywwwpbup hbGnlyw| Upwuwyndubpp' < Gpyhp , ¢ gnghsp, t1 dwdwuwy:
Fuwlywunuwgdwu wnwyb] hwjnup dbpnnubpu Gu.

o Z gnpdwlhg (wuqy. * Z-score)' biphi jnipwpwtgnip gnighsh hwdwp xZ. dhoht wpdtipu
E, huy e unwunwpwn obtnndu b, www z-score hwpupyynud £ htnbyw
Gnwuwyny.
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dwdwuwlwihu gnpdnup ubpwndwu hwdwp hwdwfu pE Jdhohu, pE unmwunwpun
otinnudp hwadwpyynid £ npuk t,-h hwdwn,

ujwqugnyu-Unwybjugnyu (wugl. * Min-Max)' hwadwpyu hpwlwuwgynud £ hbnlyuy
pwuwdalny.

e - Xge — min (x])

ac r) — mi t
max_ [xq min, (x7 )

hGnwynpnupyniup  Guybwnhg (wug. ©  Distance-to-a-reference)' gnighsh'  wndjw
nwnpyw U Gpyph wpdtipp hwdbdwnynud £ Gjuybunwhu wpdtiph htn.  Yhgnip'

E
IE‘ — xqc

ge to )
[xqc=r7

wujwuwlwtu  swihnnuwunyeniu (wug. - Categorical scale)' uwhdwugnid Gu

npnawyh  Jdhowlwptip jnipwpwignip Yuwnbgnphwih  hwdwp, huly  wjunthbnl
njwiubipp nwuwlwpgynid Gu punniuwd wpdbpubph hhdwu pw: Ophtuwy’

( O0xi <P*®
20PY¥ <xi_<P®
40 P® < x[_ < P
€ |60 P < xf < P
80 P** < x[_ < P*®
\ 100 P%® < x_

nhuypbinhquighw (wugy. ' Discretization)' njwjubpp dbwihnfuynd bu wudwuwlwu
wyjwiubph  npnawyh dnnGih hphdwu Jpw: UnnbGubpp wwppbp Gu L upwug
hwdtdwwnwywu  Jbpnidnipiniup ubpluwyjwgwsd £ Qwpghwih™  woluwwnwupnid:
Wunwdbuwjuhy, huwpwynp sk hhduwynpb b np dbennu £ wnwyb wpryniuwybin,
pwuh np jntpupwtgnip wyjwjutph Yunnigwdpp wmwppbp k,

Ywpquynpnwd  (wug. © Ranking)' wnJjwjubpht wipdnd £ npnpwyp Ywpg' hpdp
punnwbiiny upwug nwuwynpywadnieiniup,

dhohupg pwpdp Ywd gwdp gnpdwlphg (indicators above or below the mean)
nwiubpp  pwdwuynd  Bu npnpwlph  nwubpp'  hhdp  punnwbind  upwg

1% Garcia S., José A., et al. A Survey of Discretization Techniques: Taxonomy and Empirical Analysis in Supervised Learning. IEEE Transactions on Knowledge
and Data Engineering. 25. 10.1109/TKDE.2012.35, 2013.
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hGnwynpnyeynitup  dhoh wndtiphg:  UWu  hGnwynpnigniup uwhdwuynd |
hGwwgnwnnnh Ynndhg.

lw=(1+p) .
II.=10(1-p)=w<= (1+p],nnmber§c=“—f“r—}
—1w<(1-—p) \TRe=t

e ghywpu gnpdwyhg' wnyjwubph puwlwunuwgnip hpwywuwgynd £ hbnlyw;
Gnwuwyny.

o Yoo~ BO)
? E(lxt. —E(x5)1)

huswbu wpntu Uk Gup, Ywldwjwlwu hwdwedh Ywnnigdwt wwpwgquwind
wnwouwhu £ hwjwpwgpywd  wjjwiubph  Ywnnigwdph, upwug  dhol
thnfuywugwédnipiniuubph nwnwuwuhpnye)niup, upwughg wnwyb| bdwtu tupwfludptiph

Ywqdwynpnudp U wyu (nuijubph dowydwu thny): Wu gnpdpupwgh hpwlwuwgdwu

hwdwp gnjnieyntt nlubit nmwpptip dGpnnubp, ophuwl.

e  Gnpénuwjhtu Ybpnwdnipjwu dnintignwdubp, npnug hhduwwu twwunwlu b jwnbun
gnighsubph  pwgwhwynndp:  <pduwlwu pbpngniuubpu Bu' 1. ng Jdhoin |
Ynpbiywghwt gnyg wwihu jnipwpwtignip gnighsh hpwlwt thnfuwgnbigniejwt swithp
2. wdjwutph thnthnfunigjwt tywundwdp qqunwu £, 3. wpryntbwybizn sh gnpdnd
thnpp  puwnpuwuph nbwpnd, npp - hwnlwwbu  Ywplnp £ phs edny  Gpypubiph
nwnwWuwuhpnypjwu  dwdwuwy, 4. dhupdwjwgunud £ wyu  gnighsubiph
Ywplnpnigyniup, npnup hwdpupwg sGu ownpdynid hhduwlwu gnighsubipphu,

e a gnpdwlgh oginwgnpdnuip, npp swihnd £ induiubph ubpphtu Ywynwniegniup:
UnpbGywghwtu ny dhoin £ hwunbu quihu npwbiu thnfuwgnbgnipjuwt wpryniuwybin
quwhwwnwlwu: Yhpwnbih k, Geb gnighsutipp hwdwnptih Gu,

e pwuwmbpwihu YbGpnwdnieyniup, npp enyp £ wwhu hpwlwuwgub] nhunwpyynn
opjywutiph fudpwynpnud U nwnwuwupptip lnyjwiubph punhwunyp Yunnigywédpp:
Cwunhuwund £ gnun uwpwagpnnuywu gnpdhp U wpryniupubipp fwywunpbu
Ywiuwé Gu dbpnnupwuniyegjwu puwnpnieinluhg:

uwjwd ubpyuwywgytightu hpduwwund wju dbennubpp, npnup wnwyb| hwwju
Gu Yphpwnynud, uwlwyu Yupbih £ Yphpwnb] bwle wy dninbignudutin: Ybpohuubtiphu pyhu

Gu nwuynud Low Variance Filter, High Correlation Filter, MCA, Backward Feature
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Elimination, DPCA, K-median clustering, Multivariate Correspondence analysis, Random

Forest L wyju: Wu dbpnnubtipp U upwug hwpwpbpwlwu wpryniwwybunnie)niup pwqdhgu

nhuwpydl Gu  Jwuuwghnwlywu  gpwywungeggniund  (oppuwy  * Upfhwynjp™®

w2fuwwinniejniup):
Ywdwjwywu hwdwpeyh Yunnigdwt wnwugpwjhu thnyp Yohnubph punpnyeinwut k:

Unwyb) hwjwnuh dbpnnubpu Gu.

> Qnpdnuwjhtu  Jbpndnipyut wpryniupnd  Yohnubph  puwnpnegnis’ wju dbpnnh
Uppwndwu nbwpnd jnipupwugnip gnighshu wipdnwd £ Yohn' hhdp punniubind, b
ytpohtu nppwt ubpnpnd nwh ndjwiutph yuphwghwnd:

» Muwplwynn nduiubph Jbpindnyeyniu (wugl. * Data envelopment analysis)' q&wjhu
opwagpwynpdwu dbpnn £ UL pny| E nwhu quwhwwnb) gnighsubiph hwpwpbpwywu
wnryniuwybunnyeniun:

> npunwpyws pwnunpphsubph dnnbp (wugp. © Unobserved components model) ' nph
ntwpnud jnipwpwtgnp gnighy nhiwplynud £ nputiu Yutujwy npllk snhunwplws
dby wy| gnighshg' gnuwpwd wwwnmwhwwu ufuwy: 64 Yohnubpp hwoqupyynd Gu
wjuwbu, np dhupdwjwuglbu ywwnwhwlwu ufuwp: Wu dGennp hp Yunnigwépny
hhotigunud £ géwjhu ntigptiuhwjh dbennp:

Uokup twl, np Yohnubpp Ywpnn Gu punpyb) unpjlynpynpbu Yuwd hwpgnwdubph
wnryntupntd:

Wuwhuny  Yohnubph  npnonudhg  hbGwnn ppwjwtwgynd £ wndjwiubipp
dhwgpwynpnup: Swppbpwlynw Gu dJhwgpwynpdwu dh pwpp Gnwuwlubp: Ophuwy'
gnwwpdwdp.

' Silipo R. Seven Techniques for Dimensionality Reduction Missing Values , Low Variance Filter , High Correlation Filter , PCA , Random Forests , Backward
Feature Elimination , and Forward Feature Construction. 2015.
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Uprynwipnwd  unmwgynud £ Jbpouwlwu  hwdwpehyp: Ywdwjwywu  hwdwpyh
Ywnnigdwup hwonpnnd £ upw Jwybpwwlwgnwp, npp hpwhwuwgynd E pb
putwpynwiutph dhongny, Rt tdwhphYy dGennutph Yhpwndwdp: dbpohuhu wnwyb)
hwjinuh  dninbgnudubpt Gu  qquniunyeuu  dbpndnieniup W wunpnoniejui
gtpinwdnieyniup: Unwohup hbunwgnuind k, pb huswbu £ wju Ywd wju dbennh
puinpnentup wqnnud yapouwlwu guwhwwnwlwuh ypw W huswtu £ ybpohuu thnfuynid
Ywhudwé wnyjwjutiphg: huy Gpypnpnp thnpénw £ quwhwwnbp wunpnonygjwu wunpéwup,
npp wnwowunw £ dnnbh Guybunwht wwpwdtnpbphg: <wdwedbph unnigdwu
dwdwuwy wju Gpynt dnnbijutiph Yhpwnnyeiniup wnwyb] dwupwdwut ubpyuwjugywsd L
Uwhuwtw U Uwpnbh™ woluwnwupubpnud:

Wuwhuny,  ubpywjwugphup  jnipwpwtgngp thngnd - wnwidbp hwbwfu
ognwgnpdynn dbpnnubipp: Uwlwju huswbu wpnbu ugbighup jnipupwuginp hwdwyeyh
Ywnnigdwu  gnpdpupwgp  wnwlduwhwwnly £ W wwppbp  dbennubipp
wprynwwwybnneniup - Yupudwd £ wmdjwubphg: UJGhu,  updwd  hnybipp
hGppwlwuniegniup  hhduwlwunw  wwhwwuynwd E, uvwlwju  jnipupwtgnip  thnih
hwdwp punpjwé dbpnnubpp dwdwuwyh pupwgpnd Ywpnn Gu dLuwihnfuybi| wnwyb
wpryniuwybinn b 62gphin guwhwwnwlwu unwuwint hwdwn:

huswtiu wpnbu ugdby £, opjtiyinpy gnighsutiph nhinwpldwt nbwpnd Gphpnpn
fuunhpp dwdwuwlwihu gnpdnup wuwmbunwu £ Yuwd dwutwyh nhnwpynudp: hhwpyt,
wmunbuwghwnyywtu  oppwuwynd  wluhwyunn £ dwdwuwwiht  2wppbiph
dbpnnwpwuntejwl |wju Yhpwnnipjnwup, uwlwu uwhdwuwnpwywu
nuwnbiuwghwniyejwu nbuwuyniuhg wyu dbennubiphg owwnbpp Yhpwnbh s6u, pwuh np
dwdwuwlwihtu 2wppbipp Ywpé Gu, pwuph np quwhwwndubpp Yuwwpynd Gu gudn
wwppbpwywunyeudp: Uu ywpwquinud dwdwuwlwihu gnpdnup nddwn E ubpwnb)
Gpypubph hwdbdwwnwlwu Ybipndnieniuubph by, npnup uwhdwuwnpwlwunyejwu
dwwpnwyh nwnduwuppniejwt  wnwugpwihu  ninnnigyniuutiphg  Gu: Uju  fuunpp
[ndwu  hwdwp wnwownpynd tup Yppwnt] dwdwuwlwihtu swppbiph pjuunbpwihu
ytpnwnyejwu dbpnnubpp:

'¥ Saisana M. , Saltelli A. and Tarantola S.. Uncertainty and sensitivity analysis techniques as tools for the quality assessment of composite indicators. 2002.
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dwdwuwlwjhtu owppbph Jbppnwnyejwu  dbpnnubpp (wju Yhpwnnieginu  niubu
unghwwlwu, inuwnbiuwlw, pwnwpwywu Gpunyprubph Edwhphy
hGunwagnuniejniuubipnid: Udblhu,  uvwhdwuwnpwlwunyejuu,  Gplwpwdwdybin
nwqdwywnpnieniutbiph, huunhwnnighnuw| gnpdnuutph wqnbignieiniup Gpyph unghwi-
wmunbuwywu  Jpdwyh Jpw  hpdubwlwiund  npuunpynd £ Gplwpwdwdytin
dwidwuwwhwwndwdnd:  <bnbwpwp, dwdwuwlwiht  wppbph  JGpndnypjwu
dbpnnutipp wpryntuwybwn gnpdhpubp Gu Yybpohutubphu nwunwitwuppniejwu hwdwn: Uju
wnbuwuyntuhg hwnlwuowlwu b dwdwuwlwihtu gwppbph pjwunbpwihu yGpnwniejw
dopnnutph  Yhpwnnigniup, npp pny; £ wwhu  fudpwynpb)  opjGlunubipp  puwnn
nhuwnlynn - gnighsuiph - nhuwdhbwyh:  Uju  dbpnnubipp  pwqdhgu  Yhpwnyby  Gu
bhahywynd,  phdphwynw, pdoynEgniund bW wy  ghwngeynitbpnw,  uwlwyu
nuwnbuwghwnieniund upwug Yhpwnnipyntup b nwnwduwuppnigniup uwhdwtwthwy
E: Uwutwdnpwwbu, upwup oquwgnpdyti bu  wpdbipnetph  fudpwynpdwiu®?,
GUwdnunubph Jwywpnwyp hpdwtu Jpw wuhwwnubph quuwlwpgdwu™®, Eubipghwh
uywndwu hhdwu Jpw bBpypubph nwuwlugdwu™® b wy  hGnwgnunngegniutbiph
pupwgpnw: UJtihu, phuswybu uond Gu dwlynpnhu b Swpngght™, nunbuwlwu b
bpuwtvwlwt  dwdwuwlwihu 2wppbph  pjwunbpwiht  gbpindnieginiup  upwuwywih
uGpnpnwd Ywpnn £ niubbw] nwqdwywpnyeyniutph dowydwu, unghwi-innunbuwlwu
gnpdpupwgutnh Yuwnnigwdpwjhtu udwunyeniutbph pwgwhwjundwu dbg: Lhnbwpwp,
Upwup Ywpnn Gu wpryniwwybun |hubp bwb vwhdwlwnpuwlwunyejuu dwwpnwyp
quwhwwnn optywnhy gnighsubiph  dwdwuwywiht 2wppbiph  nNwnwWtwuhpnijw
dwdwuwy:

huswbu wy nywubph puumbpwihu  Jbpndnigjwu dwdwuwly, wjuwbu
dwdwuwlwihtu owppbiph nbiwypnd hpduwywt twwwnwyp hwpwpbpwlwunpbu tdw
fudptipp  Ywnnigndu £ dwdwuwywihu  owppbph  pjwuwnbpubph  Ywnnigdwu L
wpryntuwybn  fudpwynpdwt pwpnnyeniitutpp wwjdwuwynpywd Gu dwdwuwlwhu
owppbph  wnwuduwhwwnynyejniuubpny:  dbpohutbpu Ywpblh £ fudpwdnpl]’ puwnn

'3 Tomohiro A. and Jushan B. Clustering Huge Number of Financial Time Series: A Panel Data Approach With High-Dimensional Predictors and Factor
Structures,Journal of the American Statistical Association,112,519, 2017. pp. 1182-1198.

1% Kalpakis K., Gada D., Puttagunta V. Distance measures for effective clustering of ARIMA time-series, Proceedings of the 2001 IEEE International
Conference on Data Mining, San Jose, CA, November 29-December 2, 2001. pp. 273-280.

"0 Ko¥melj K., Batagelj V., Cross-sectional approach for clustering time varying data, J. Classification 7. 1990. pp. 99-109.

! Focardi S., Fabozzi F. Clustering economic and financial time series: Exploring the existence of stable correlation conditions, Finance Letters, 2(3), 2004.

pp. 1-9.
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dwdwuwyh dby opjtywubph udwunyejuu, hGunwagdh Ywd dwdwlwyh pupwgpntd
thnthnfunypjwt:  <Gnbwpwpn, wnwouwiht  fuunhpp Yppwnynn wndyuiubph  wnbuph
puwnpnieinut £: Hhgnip, Ywptbih £ ogunwagnpdtip ndyuijutipp uygpuwlwu inbupnyd Yud
Ywnnigb| npn2 quwhwwnwlwuubp' gnpdwyhgubp b hGnwgquind ogunwignpdtip npwup
npwbu ndywiubp: Spypnpn dninbgdwtu wwpwgwnd hpwywuwgynd £ indjwiubipp
Suwthnfunyeyn’ Yppwnbind  wwppbp  dninbgnwubp, huswyhupp Gu  DTW(Discrete
Wavelet Transformation), DFT(Discrete Fourier Transformation), ARIMA, IPR(Lumark W

Important Points Representation)'*

L wypu: Cwonpn. fuinhpp dwdwuwluwiht pwnptiph
dhol. Udwunijwu swithwuhoh puwnpniyeynutu £, npp nbwpnd wuhpwdtion £ hwaoyh
wnubi nhinwpyynn dwdwuwlwihtu gwpptph swhnnwwunyeyniup, Gpyupnyeyniup b wg
hwwnwuhoubp: dwdwuwlywyhg gpwlwunyeniund nwpptpwyynw Gu udwunyejwu
gnpdwyhgubiph bGpbp hpduwlwu nwubp' dnnbh, Yunngwdph b quwhwwnwywuubph
hhdwu Ypw: Unwyb] hwbwfu ogunwgnpdynn gnpdwyhgubinu tu Lpnorm, DTW, EDIT,
LCS: 64 h dtpon Ywplnp £ bwlb pjwunbputiph junnigdwt wignphedh punpnieniun:
Lhduwywunw Yhpwnynud £ K-means Ywd hhGpwpfuhYy dninbgnudubpp hptiug dwutwynp
ntwptipny, uwywju npn2 woluwwnwuputipnd Yhpwnyby Gu bwb wy) dninbignidubp'™:
dwdwuwlwiht  2wppbph  pjwunbpwiht  JbGpndniejniup - wnwybp  pwpn k&
pwqiwagnpdnt dwdwuwYwihu owppbph nbwpnuw: Wu wnbuwyh fuunhpubphu qpbieb
wunpwnuwpd sh Juwnwnpygb): Unwyb] mwpwéddwd dninbignudp hpbuhg ubpwywjwgunud |
pwqdwagnpdnu dwdwuwlwihu swppbph nhunwpynwp npwbtu opjtlywnubph' dwdwuwyh
db9 owpddwu hbwnwgdtp(wuq. trajectory) UL wjunthbinl  Ybpohuubiphu  hwdwp
Uwluwwnbudwsd dbpnnupwunipjwt Yhpwndwdp pjuwnbpubph Yunnignud™:

Wuwhuny, ubplwjwgptighup hwdwpeytph Ywnnigdwt wnwyb| wnwugpwjht
thnybipp U Upwug pupwgpnd ogwwgnpdynn dnwinbignwdubipp, npnup Ywpnn  Gu
ogwnwgagnnpdyti  uwhdwlwnpwlwunyyuu  dwlywpnwyp  quwhwwnn  opjtlyunhy
gnighsuiph wnnigdwtu pupwgpnd:  UoGup, np npwbu hwdwpytph  Ywnnigdw
gnpduwlwu ophtwly wju wouwwnwupnd ubpyuwjwgywsd £ hwdwjupubiph qupqugdwu
dwwpnwyh quwhwwnwywuph  Ywnngdwu  dbGpnnwpwuniejntup - b Ybpohuhu

2 Saeed A., Ali Seyed S., Teh Ying, Time-series clustering — A decade review, Information Systems, Volume 53, 2015. pp. 16-38.
3 T. Warren Liao T. Clustering of time series data—a survey, Pattern Recognition, Volume 38, Issue 11, 2005. pp. 1857-1874.
" Lee, J. and Whang K.-Y. Trajectory clustering: A partition-and-groupframework. SIGMOD Conference, 2007. pp. 593-604.
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Yhpwnnipjniup << hwdwjupubiph 2015p. -hu hwjwpwagnpywsd ndjwjubph Yypw': Pwgh
wjn  ubpyuwywgptightp  dwdwuwlwiht  owppbiph  pjuwuwnbpwihu  JGpnwdniejw
wnwuduwhwwnyniejniuubipp: Lpwg Yhpwnniejwdp hpwlwuwgyb| k
uwhdwlwnpwywunigjwu dJwlwpnwyp quwhwwnn opjtluinhy gnighsubiph hhdwu Ypw

146.

Gpypubiph unghw-lnunbuwywu qupqugdwu EdwhphYy yGpnwdniejnt

2.4. UucuuLuAM ruLULNRE@3UL UUYUMHILE SLULUSN oNraUshSULUL
8SNhSPALENh UNELUYNNU UL UULALUKUSUNRE3NRLLENE

Uwhdwuwnpwlwunyjwtu  dwlwpnwyp punyewagpnn  gnpdnuubiphg  2wwnbpp
pwnwnpuw| b&U, wjupupt’ Upwug huwpwydnp & quwhwwnb dGY  pwuwlwlwu
quwhwwnwlwuh dhongny Yuwd bpwug hpwgdwu wpryniuwybunnieniup nddwn E swihbi:
Wu wwpwqwinud  wnwyb| hwéwju  Yhpwnynn dninbignudp  thnpdwgbinnbtiph
hwpgnuwiubph hpdwt Yypw quwhwwnwywuubph Ywnnignudu k:

Uulywfu thnpdwqgbinubph hwpgnwiutph hpdwu Jpw quwhwnndubpp pwqdhgu
Yppwnyti Gu unghwwlwu, pwnwpwlwl UL wlnbuwywu gnpdplpwguutiph
nunuWuwuhpnyjwu  dwdwuwly:  Ophuwly, thnpdwgbnubph  nuwnnnnyenuutipp
unynpwpwp ogqwwgnpdynwd  Gu  dnnnypnwywpnigjwtu  dwlwpnwyh, punpwywu
hwdwlwpgh npwyh, hotuwunyejwu  pwotudwtu  hwdwlwpgh  wprynibwybinnyeju,
quwéh  uwwunuwubph W wyu-h  nuwunwWtwuppnjwtu  dwdwuwl: Wu  wnbuwyh
nwnwuwuhpnyeynutiipp s6U uwhdwuwdwlyynwd dhwju wyn ninpuiutipnd: Ypenyejw
ninpinnd  nwwunnubiph  quwhwwndp  ppwlwuwgynd £ thnpdwgbimubph  Ynndhg:
Unnnowwwhnigjwt  nnpund - hpjwunubph  wnnnowywtu  Jhéwyp  unynpwpwn
quwhwwnynud | thnpédwgbnubiph nwunnnnipjniutbph hpdwt ypw: Lpwup hwunhuwuntd
Gu  wypuunpwupwiht - wbnBywwnynyejwu  wnpjnipubp’  hnfuwphubind  hwupwihu
hwpgnwiubphu, dJdhowqquihut b wnbnwywu Jphdwwgpwlwu ndwjutppu:  Uu
quwhwwwywuubpp  wnwyl] wpryniuwybn G pwqdwpnjwunwly  Gpunypubph
htiinwgnundwu nbwpnw, npnup wwhwugnd Gu  thnpdwgbinh  thnpdwpwpniejnty,
ghwbijhputip L npnonwduph Ywjwgdwu hdnniegyniuubip: Lpwup Yhpwnbh Gu twl wiu

" SHu3. 2 1:
" SHu3. 2 2
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nbwpnul, Gpp btpunypubph quwhwwdwt hwdwp wuhpwdbon  wjupunpwupw;hu
nyjwiubiph wnpnipubpp pugwund BU™: <wodh wnubing wju daennubiph Yhpwndwu
Ywplnpnigyniup  uwhdwuwnpuwwunygjwt  Jwwpnwyph quwhwwdwt hwdwp' wyu
pwduh hhduwjwt twywwwlu L uEpywjwgub] npwiug quwhwundwu  hhduwlwu
wnwuduwhwwnyniejnibubipp W hhduwhwpgbipp:

Twuwlywlu  dnnbgdwu  hwdwdwiu'  thnpdwgbnubph  Ynndhg  ubplujwgywsd
quwhwwnwlwuubpp wugbin Gu,uwlwu J&Y thnpdwagbnh oguwgnpdnidp Ywnpnn k pbipk;
gwdn Yuunwhbhnigjwu dwlwpnwyh: <bnbwpwp, hGunwgnunnubpp hwyjwsd Gu
oqguwgnpdtiy Jdh  pwuph hnpdwgbnubph’  hwnpwhwpbint  hwdwp  huwpwynp
Ynnduwlwnyeynutbpp:  <pduwywunwd  hwpgdwup  dwutwygnd  Gu  5-10
thnpéwgbinubip: Pnpdwgbinubiph punpnyeyniup  hpwlywuwgynw £ hwodh  wnubiiny
hGunlyw| swihwuhubipp.

» Syjw) ninpunud b indywi) Gpypnd wpfuwwnwupwihu thnpén,

» 6ogphwn, hhduwynpwé wwwwufuwuubp  npwdwnpbint b wdjw;  hwpgdwup
dwutwlygbnt ywwnpwuwnwlwdnyeniup,

»  Uuynniuwlwinyeniu:

Cwdwpynud £, np thnpdwgbnubpp nwnwtwuhpynn Gpunyeh ybpwpbpw niubu unyu

wbnGywwnynyeyniup,  hbGwbwpwp  wwuwwhwlwunptu  punpywd  thnpdwgbinubiph

wwwwufuwuubpp gpbiet unyuu Gu: Uwlwju ytipoht tnwutwdjwynid hGinwgnunnutipp

hhduwynptp  Gu  thnpéwgbwnubph  hwpgnudubph  nhufwjunyeiniup W wwppbp

w2fuwwinniiniuutipnd wunpwnwpé £ Yuwnwnyb) yepghuutiphu uwhdwuwhwynudubphu

(Pnwt™, Uwhp™®, Uwnbbuptpg W Uwplu™®): Udbhu, h wnwppbpnyeniu hwupwihu

hwpgnuwiubphu, nbnlu pwgwlwnd £ wju wbuwyh hwpgnuubph wuglwgdwu day

dhwutwywt  hwjbgwlywpg, puswybiu vwb  upwtg dowlydwu JdGennwpwlwlwu

unwunwnpwnubp W jwywgnyu Yhpwndwu oppuwlubip (wugy. * best practice):

Uwhdwuwnpwwu  wnbwnbuwghwnngyutu  hwpwgnygnd  thnpdwghwnwlwu
gnighsubiph Yhpwnniejwl wnwugpw)htu fuunhputpu Gu.

" Schedler, A. Judgment and Measurement in Political Science. Perspectives on Politics, 10(1), 2012. pp. 21-36.

"8 Budge |. Expert judgements of party policy positions: uses and limitations in political research. European Journal of Political Research Volume 37, Issue 1,
2003. pp. 103-113.

“Mair P. Searching for the Positions of Political Actors: A Review of Approaches and a Critical Evaluation of Expert Surveys, in Michael Laver (ed)Estimating
the Policy Position of Political Actors, 2001. pp. 10-30.

1% Steenbergen M. and Marks G. Evaluating expert judgments. European Journal of Political Research Volume 46, Issue 3, 2007. pp. 347-366.
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e GLpypubipp dwwpnwyny  quwhwwnndubiph hpwlwuwgdwu dwdwuwy
thnpéwgbwnubiph - wotuwphwjwgph, Jdowynypwiht, pwnwpwlywu L unghwjwlwu
wnwuduwhwwnyniejntbubiph wuwmbunwp:

e Uhpwnynn swihnnuwunyeniutbph uwhdwuwthwynwubpp: Swwn phy dGennubp Gu
h ypbwyh quwhwunb] wuhwwnwlwu 2Gnnwittpp U pny; Gu wwhu hwdwnpbh L
wuobin quwhwwnwlwu unwuw| ' eE wuhwwubph, pE Gpypubph dwywpnwyny:
Uybhu, gptipt wunpwnwpdé sh juwwnmwpyb| guwhwnmwywuutph Jwybpwywuniejwu,
Juunwhbhnyejwu wunphtwuh hhduwhwpgbippu: £hs Gu wju deennubpp, npnup eny|
tu wwihu quwhwwnb hwpgbph pnwunwynipjwt pugdhdwuwnnieniup ™'

Wuwhuny, wnwohu fuunhpp swihnnuywuniejwu punpnyeginiuu £ Wu Yuwudws k
dh owpp gnpdnuubiphg. ophuwy' Ybpouwlwu quwhwwmwlywuh wnbuwyhg, Yhpwnynn
ypbwywgpwlwu dbpnnubtiphg, jnipupwugnip wwunwufuwuh  dGYuwpwunteiniuhg,
thnpéwgbinubtiph bywundwdp uwhdwuywsé uwhdwuwthwynwiubphg W wyju:

Wuwpuny hhduwlwund nwppbpwyynd Bu bpbp nwup swhinnuwunyggniuubp’
Gpynuwlwu (wuql. ' Dichotomous), hdwuwmwpwuwlwu nwppbpwynwubph hhdwu Ypw
(wug|. * Semantic Differential Scales), Ywpgqwjhtu (wug|. ' Rating Scales): Unwghuh
nGwpnu hwpgh wwuwnwufuwuubpp  wdpnnonyejwdp  pwgwnnwd  Gu  dGlyp  djnwupt,
ophuwy, wjn Ywd ng: Wu wnbuwyh quwhwwnwlwuubpp pwwywuhu éogphn Gu,
uwlwju pwgwuwynud £ Juphwghwih quwhwuwnnidp:

hdwunwpwuwywt  wnwppbpwynwttph  hpdwt  Jpw  swihnnuwunipjwu
hhduwlywu Uwwwwyu £ tywpwgpt] ywwnwufuwup npnawyh uwunnwyh hwdwdawu
Yuwd wpdnud £ npnauiyh dhowluwyp b dwutiwlhgp whinp £ punph win dhowlwjphg:
Quwjwsd wju dbennp, h wmwppbpnyentt wnwehuh, [Ndnd £ Jwphwghwh fuunhpp,
uwlwju Yupnn Gu fubinwpeinipt] mbinGywwnyniejniup: “thgnip, Gpywpwunle hwpgnwdubiph
dwdwuwly huwpwynp £, np  dwutwyhgubipp dwdwuwyhu gniqwhtin  ulubu
wwwwufuwub] Jdhoht  wnpdbpht  hwdwwwunwufuwt  Jwd sGgnp  wwwnwufuwu
npwdwnntu: Wu nbwpnwd dichotomous dhwupwuwly wnwyb) 62gphwn E(wugqy. * error of

central tendency):

' Coma M. , , Carolien F. Can Experts Judge Elections? Testing the Validity of Expert Judgments for Measuring Election Integrity, 2013..
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Cwynpn dbpnnp hptiuhg ubpyuwjwgund | upguwihtu swihnnulwungyeyniup (wugy.
Rating Scales): Uwutwynpwwbu YJwunpwnwnuwup LhyGpn  swhnnuywuniyejwun
(wugl. * Likert scale) L upw Jwutwynp nbwpbppu: Uju dninbgdwtu nbwpnid
wdbuwthnpp  wpdtipp  hwdwwwwnwufjuwunwd £ Jwwwagnyu  hpwyhbwyht, huy
wnwybjugnyup' wywgnyuptu: Lpw wpwdJudnieniup wwjdwuwynpJwsd £ dh 2wpp
gnhpénuubipny: Unwohu, wju Yunnigdwt wbuwuyniuhg wwpq E: Gpypnpn, Lhybpn
swihnnwwunyejwu nbwpnud  Jpdwwgpwlwu dbennutpp Yhpwnbih Gu: Gppnpn,
LhyGpnn  swihnnuwunyeywu  Jpw  hphdudwd  quwhwwnwlwutubpp  Upwtwlwih
wpryniupubp Gu ndb®: Uwluwiu wiu mup dh owpp pbpnyggniuutp: Unwehu, ntinlu
hunwy sk wprynp swhnnuywunteiniup uwunnuywihu k, b dhoywjpwihu: Pwgh wyn,
wju uwhdwunw £ dhlunyu htinwynpnipyniup Gpynt hwonpnwlwu quwhwwnwywuubph
dhol, Jwd wywpquuwbiu wuwnbunw £ hGnwynpniginiuutiph gnjnieyniup: Unwohtu nbwpp
hwugbgunud £ wbnGywwyniypwu  fubnwpnipdwup, Gpypnpnp  ‘wnbnGlwwnyniejuu
Ynpunhtu: <wpl £ wpdwuwgpb, np wju oguwgnpénd L thwly wwwwufuwuh
Guwswtihp, pwuh np hwpgynnubipp wbwnp £ punpbu uwhdwudwsd wywwnwufuwubiph
punpwuphg, npnup Ywpnn GU shwdwwwwnwufuwiub] hpbug dnnbigdwup: Wuwhund,
LhyGpin  swhnnwlwunieniup  Jbpnugjw; vwhdwtwthhwynwubph  ywwnbwnny
hwugbtguntd £ wntntywunyniyejwu Ynpunh b (Ywd) fubnupinipdw:

Uwhdwuwnpwywu nunbuwghwnniejwu opowuwyutipnid yGpnugjwy
uwhdwuwthwynwtbpp hhduwlwunwd wuwnmbuynd Gu: Uwlwyu, gnjniejnitt niubt wju
uwhdwtwthwynwtbphg funwwihbint npn2 dbpnnutip: “thgnip, wjn dbennutiphg dayp

“Anchoring Vignettes” '

, nph nGwpnd pwgh hhduwywu hwpgbiphg wipynw Gu dh owpp
wj| hwpgbp, npnup pEny; Gu  wwhu hwdbdwnb  wwppbp  hnpdwgbunutipp
dnuinbtignudubipp: <hduwlwu hwpgh ywwwujuwuh quwhwwunwywup npnaynd £ npug
hpdwu Jpw: W Ybpwy wuwd Lhybtpn  swhnnulwunygywt  jnipupwtsgnip
quwhwwnwlwuh dhowlwpbp d2gpinynd £ Gpypnpnwywt hwpgbiph dhongny: <wny &
wnpdwuwant), np ybpnugjw| hhduwhwpgh |nddwu hwdwp nwnwdtwuppdnd Gu g

hunwl pwqdnyeniututiph hhdwu Jpw Lhybpn swihnquiwunyejwu dnintignidubipp'™,

%2 Jamieson S. Likert scales: how to (ab)use them// Medical Education, 2004. pp. 1217-1218.
%3 King G, et al. Enhancing the Validity and Cross-Cultural Comparability of Survey Research. American Political Science Review, 2003.
' Li Q. A novel Likert scale based on fuzzy sets theory. Expert Systems with Applications 40(5). 2013. pp. 1609-1618.
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npnug hpduwywtu uwwuwwyu L hwnpwhwpt; LhyGpunp  Yphpwndwt  dwdwtwy
swihnnwwunyjwt  uwunquluwihu wbuph L thwly  Jdhowlwipbph  hGwnuwupny
wmbntywuwnynipjwu  fubnwpenipnwip: Wu - wbuwyh  swihnnuwunygjwt  nbwpnud
hwpgdwtu dwutwyhgp ny dhwju Upnud £ Gwfupunpwd nwppbpwyp, wyle upnd k
quunwhnigjwtu  wuwnphéwup, nph  hhdwu Jpw hbGwnwquind  ppwywtwgynd |
quwhwwnwywuubph d2gpunnud b ybpouwlwu inbuph pbpnud: Uwlwjt wju dnuinbignudp
unyuwbu nwp  npnpwyh  uwhdwuwdhwynwubp, npnup  Yhnpdbup  ndb]  wju
wofuwwnwuph 2powtwynud’ unp depnnwpwuniejwu Jywldwu dhongny:

Uhus wydd nhwnwpybghup swihnnuywunyejwu fuunhpp: huswbu ugb Gup, wju
wmbuwlyph quwhwwnwywuubph Yunnigdwt nbwpnud dwutwyhgubiph pwuwyp dbd L
Gpyniuhg: Ydbpouwlwu quwhwwnwlwuh hwdwp wnwyb] hwéwfu Yhpwnynd Gu dhohu
qguwhwwwywuubpp: Ldwu dnnbgnudp Gupwnpnud £, np hwpgynnubpp  dhlunyu
wmbntywuwnynieyniup nwtu nhunwpyynn tGpunyph yGpwptpjw; W dhuunyu dninbigndp
nubu quwhwwdwt vwunquyh YGpwpbpjw;: Uwlwjt htwpwynp £, np Jdh pwup
thnpéwgbinubip niuGuwu unyu Gpunypubph Gpwpbpjw) vnwpptp ywwnybpwgnwiubp:
Lhnbwpwp, wthpwdbtionn £ dh swpp  thnpdwqgbinubph  Ynndhg quwhwwndw
hpwywuwgnwi: Ujnw Ynndhg, dh pwup thnpdwagbnutiph ypw hhdujwd quwhwwnnudp
dGdwgunwd £ Ynnduwlw| Ywd ppwpwdbipd quwhwwnwubph hwwuwlwunyeyniup:
fuunhpp wybh £ pwpnwundd, Gpp nhunwpyynud Gu vwpptip Gpyputiph hnpdwgbivnubph
quwhwwnwywuubpp: Wu nbwpnud guwhwwnnwdp Ywpnn £ wybh 62gphin wpnyniupubip
ww| Jdhwt wiu nbwpnd, bpp thnpdwgbunubph Ynndhg Gpunyph ulwwndwdp
wwwybpwgnwiubpp unyuwlwu Gu: Uu fuunhpp wnwyb] Yuwplunp £ Gpyputph dhol
hwdbdwwnwywu  JbGpndnigjwu nbwpnwd:  Lnyu  hnpdwgbinubpp 6 Yupnn
ogwnwagnndyb| pninp tipypubiph hwdwp, pwuh np Upwup sniubt bnwlwu ghwnbihpubip:
“thgnip, Yuwpblh £ oguwgnpdt; dJdhowqquiht  thnpéwgbnubpht b wjunthbinl
ognwgnpdtii Upwug quwhwwnwywuubpp npwbu  hwdbdwwnyejwu  hbup:  Wu
gqnpdpupwgn  pny. b wwijhu  wwwhndt) - Gpypubph o dhole  JEpguwluwit
quwhwwnwwuutiph  hwdwnpbpnyeniup: Uu dbennp Ynsynd £ «bridge coders»'™:
Uwhuwju  wyu nbwpnd  bu  hnpdwgbwubph  dhol'  unyuhuy  Jdhluunyu  Gpypp

1 Pemstein D., Tzelgov E., Wang Y. Evaluating and Improving Item Response Theory Models for Cross-National Expert Surveys. 2015.
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onpswuwlyutipnd, huwpwynp tu quwhwwnwwuubph tpwuwlwih 2tnndubp: Unwohu
wwwndwnl wju k£, np ng pninp thnpdwgbinubpt nubu unyu thnpdwnnieyniup: Gpypnpnp,
Upwup Ywpnn Gu nibbGbw| nwpptp pwnupwlwu hwywgpubin, Ypenientu b wyu: Uy
Ybpw wuwd' thnpdwgbnubpp hpwlwunw nwppbp Gu: <Enbwpwp wbwnp  qguwhwnb)
thnpéwgbinutiph thnfuhwdwdwjuniejwu b Junwhbhniejwu wuwnmhbwup:

Uh owpp  nwnwtwuhpnygniuubp  Gplujwgptp B thnpdwgbivntph
Juunwhbhnyejwu dJwywpnwyh quwhwwndwu dbennubp, uwlwju upwughg dhwju dh
pwuhut Gu wunpwnwndb| wju juunpht Gpypubiph dJwywpnwynyg: Wn phuy wywwnbwnny
wju  woluwwmwuph hhdbwlwu uwywwwlubphg £ dhbuunyu Gpyph thnpdwgbnubiph
hnwwphnypjwu  Jwlwpnwyh quwhwwnndp:  Hhgnip,  hnwwihnyejwu  dwlwpnwyp
uwhdwuynd k npwbiu thnpéwgbinubiph quwhwwnwlwuubph dhsole
¢hnfuhwdwdwjunyejwt  wunhbwuh  pwuwlwlwu quwhwwnwywu™®:  Yhgnp, N
thnpéwgbinnubipp ywwwuluwund Gu M hwpgbphu i- pn Gpyph hwdwp: 3nyppwpwtgnip
hwpg niuh K Ywwbgnphwubp W thnpéwgbunubpp Ywpnn Gu punpbp dhwyu deyp:
Muwunwufuwuubpp punpynwd Gu Lhybpn vwunnuynid: Snipwpwugnip hwpgh nbwpnid
Gpbp hpduwywu ugbuwp £ huwpwynp: Unwoht, thnpdwgbnubipp hwdwdwjunyejuu Gu
quwihu, b huswbu Ywpbh £ Yhpwnt] guwhwwndwu uwunnwyp: Uwyw Yupbih £ wub,
np Yphund Gu Gpunyph uywuwdwdp dhlungu dnnbgnudp' jwunbun dninbgnwdp: Uju
ghpdpupwgp Ywujwubup thnfjuhwdwdwjunyenit (wugl. consensus): Gpypnpnp, Gpynt
thnpéwgbinubipp s6u Ypund quwhwwndwu  Jdhlunyu  dnuinbignudp, uwlwju  Upwug
quwhwwnwywuubpp hnfujuwwygywsd Gu: Oppuwy, Geb thnpdwgbin A-u wnwihu £ «3»
quwhwwwlwup, huy pnpdwgbin B-u unyu  fudph hwdwp' «1», wwyw bGpynt
thnpéwgbinubipp s6u GYLE hnfuhwdwdwjunyejwl, uwywju Ywufuwwnbubih Gu upwug
quwhwwwywuubpp: Uu gnpdpupwgp wudwund U wupunhwwnnyeniu (wugy.
consistency): Gppnpn, thnpdwgbimubph  quwhwwwlwuubph Jdholt  pwgwlwynd k
thnfuhwdwdwjunyeniup bW wupunhwwnyeniup:  pbp  wwppbpwyubph  nbiwypnd
wuhpwdtion £ Edwyhphy nuniduwuppnigniutph hpwywtwgnud thnfuhwdwédwjuniypjuu
L wupunhwwnyeyuu quwhwwwlwuutph dJdhongny, pwuh np ybipghuubiphu guwop
dwlywpnwyh wywpwguwinwd Yunnigwsd quwhwwmwlwutbpp Yhwugbigubiu ng ogphwn

1% Stemler S. A Comparison of Consensus, Consistency, and Measurement Approaches to Estimating Interrater Reliability. Practical Assessment, Research,
and Evaluation. 2004. p. 1-19.
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wprynwupubipp: Wu  wnbuwyh  dbppndneniuutpp hwqunby  Gu hpwlwuwgyb
hwwnjwwbu wnunbuwghnwywu nwnWuwuhpnyenittpnd:  Gpyne  thnpdwgbnubiph
dholt  hnwwihniyejwu gnpdwyhgubpp Jwjunpbt nwnwWuwuhpyt] Gu hngbpwuniejw,
dwuwywnpdnyejwt 2powtwlubipnud: Uwlwju wju gnpdwyhgubph dGdwdwutnyeniup
uwhdwuynud £ dhwyu Gpynt thnpdwgbinutiph nbwpn:

Cwyyh  wnubnd  vwhdwlwnpulwunejuu  dwlwpnwyh  qlwhwwndwu
opowuwyubpnud  thnpdwghwnwywu  gnmighsubph  Yuplnpniggniup' wju - wluwwnwuph
opswuwlubpnd  Yubpywjwgubup  Gpypubpp Jdwwpnwynd  hnpdwagbinubph
quwhwwwywuubph  thnfuhwdwdwjunyEwtu L wupunhwwnEjwu  guwhwwndwu
dnuinbignudubpp’ Gpynwpg wybh hnpdwgbnubph nbwpnd W yepohuubphu hphdwt Ypw
Yhpwlywuwgubup tipyputiph Edwhphy nwnwuwuhpnieintu'™’: Uytihu,
swihnnwlwunyejwu  Ybpnugwy  hhduwphwpgtiph  nddwt hwdwp  dowyybp £
thnpdwghnwlywt  quwhwunwlwuubph  Yuwnngdwt — wypunpwupwiht - dninbignud’
hhdujwd ng hunwly pwqgdnipniuubph Yypw™e:

" SHu3. 3. 1:
"8 SHu3. 3. 2:
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3. yucvuvutruuuvnine3uL vuuwurtuub anronuu3hu
3LUKUSU UL SLSEUUShSUU U BEUUShLULUL
unasLudnrnhuc

3.1. Uucuuturruuuunhe@sut vuuurauue aLucusna utyuituuuy
SNRShALENh EUNPPhY UEPLARDONR3(ENRL

3.1.1. Uwhdwuwnpnigyniuutiph Edwhphy ybpindniegynu. Gpypubph pjwumnbpuwihu
gtipndnipyniu pun uwhdwuwnpnyejwl «nb jnipt» gnpdnuubiph

Uwhdwuwnpwlwunyjwiu dwywpnwyh gnpdntwjht quwhwwndwt wnwugpwhu
fuunhpubiphg Lt Gpyputiph fudpwynpnwip pun uwhdwuwnpwlwu unpdbph: Wu pwdhup
udppwd £ uwhdwuwnpnigjwu «nb jnipb» npnypubph’ wudwuwlwu gnighsubph
nwnwuwuhpnigjwup™®: Uwhdwuwnpwlwu nunbuwghwnnyejuwu whpnyend Gpypubpp
nwuwlwpgynw tu wmwppbp dninbgnudubph hhdwu Jpw, vwlwju npwughg pskpu Gu
hphduywé Edwhphy dGppnwdnyeyuu  Jdpw, npp wwjdwuwynpwd £ wuhpwdbion
wnyjwiubph  pwgwlwnyejwdp:  2014p. -h  «Lwdbdwnwwu  vwhdwlwnpuwlwu
Spwahp»-p (wugql. * Comparative Constitutional Project(CCP))"*° hpwlywuwgnby £ 1784 -
2014pR. -h gnpdénn uwhdwuwnpniejniuubiph «nb jnipbi» npnyputiph dwupht wnyjwutph
hwywpwgpnud b dowynuw: Uju wndjujubpp Unp  huwpwynpnyeyniu Gu - pudbinnud
Gpypubph uwhdwuwnpnienuutph nunuwuppnijwu hwdwn:

50

"9 SEu 2. 1
1% Elkins, Z., Ginsburg, T., & Melton, J. Characteristics of national constitutions, version 1.0. Retrieved from Comparative Constitutions Project, 2010.
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FSwwywwinlbip 3. 1. 1. 1. 1784 - 2014pp. -h pupwgpntd gnpdnn uwhdwlwnpnyegniutibinh(line) U tnp
uwhdwuwnpnip)nitutiph(bar) pwuwyp

Wu  hGwwgnunnigywtu  opowtwlubpnd  tpqwd  wyjwiubph  hhdwu  Jpw
hpwywuwgyb| £ Gpypubph wypunpwupwihu fudpwynpnd’ Yhpwnbing wudwuwlwu
gnighsubiph  pjwuwnbpwihtu ybpinwnygjwu  dEennwpwunyeiniup: CCP opowtwlyubpnid
uwhdwlwnpnypywu  «nb  jnipb»  npnypUbpp  punyewgpynud  Gu - wujwtwlwu
gnighsubipny, npnug  wnwudUwhwwynigyniuubpht - wpnbu wunpwnwpst;  Gup™:
“thgnp, D wnduubph dwwnphgp wwpniowynd £ onropawnubp' Gpypubp, npnughg
jnipupwuginipp ubpluwyjwgynd £ d - wlwu gnighsubph dhongny' jnipwpwitginipp k
Ywuwnbignphwiny: <hdp punniubin uwhdwuwnpwwunipwu dwwpnwyh quwhwundwu
nbuwlwu dninbgnuip'® ' CCP wnyjwiubiph wnwyb| pwu hwquwp gnighsubph hhdwu Jpw
dowyyb) b Yunnigyb| tu 2013e. -hu gnpdnn uwhdwuwnpnieginiuubipp punipwagpnn 215
wnwugpwjihu gnighsubin: “tpwup punypwagnnud Gu ndjw) Gpypnd uwhdwuwnpniejwdp
wdpwapywd phpwywywl, wnunbuwlwu, unghwwlwu, pwnwpwlwu «nb jnipbi»
npnyRuGNp:

Uphus Gpypubpp' puwn  Jbpnugyu; gnighsubph  fudpwynpdwt  hpwwtwgnidp
nhuwnytup win gnighguiph dhole thnfuljwiudwdnipjwt dwlwpnwyp: Yhgnip, hwayh
wnubind wju  drwuwnp, np Jbpndynn nmjwijubpp wujwuwlwu B nuuwlwu
Unpbjughnu gnpdwyhgubpp’ Mpbpunup YnpbGughwih gnpdwyhgp (wug. © Pearson
correlation coefficient), Uwhpdwuh nwuqwihu Ynpbughnu gnpdwyhgp (wugy.
Spearman's rank correlation coefficient), Ykunw| r gnpdwlhgp (wug|. * The Kendall tau) L
wjlu, Yppwnbh 6u'®: Wu wwpwqund Yppwndnd £ @hh U (wugp  Theil's U)
gnpdwyhgp, npp  quwhwwind £ Gpyne hindinfuwwuubph’  uwhdwuwnpnyejwu
npnyRutiph dholt thnjuywiujwdnypjwu wunmhbwup b hhdudwsd L nbnGywunyniejwu
Eunpnwhwih qunuwihwph ypw'®: Gpyne nhuypbinn x L ¥ thnihnfuwlwuubph hwdwp wyu
uwhdwuynud | htinnlyw| nwuwyny.

H(X) — H(X|Y)

U(X,Y) = )

' SH'u 2. 2:

2 SHu 2. 1:

"*3Press W., Flannery B., Teukolsky S., Vetterling W. Numerical Recipes: The Art of Scientific Computing (3rd ed.). Cambridge University Press, 1992. pp. 1-
761.

1% Shannon C.; Weaver W. The Mathematical Theory of Communication. University of Illinois Press, 1963.
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nuntin, H(x) hpbuhg tbpUuwywglnud £ x thndinfuwluiuh Funpnuhub.
HEX) = = ) Py(x)logPy(x)
huly #(x1Y) hnbiuhg bbnluwwgtnud | wwyswbwlwt Funpnuhud.
HXIY) = = ) Py (6)logPyy (x19)

(Gh U quwhwunwlwup wnwwnwudnd £ [0,1] Jdhowywypnd® 0-h  nbwpnud
thnfuywiudwoénipiniup  pwgwlwynd £, huy 1-h nbwpnd wjt - wnwybjugnyuu  E:
Sowwwwnytip 3. 1. 1. 2-nud ubpyuwywgywsd £ nwunwuwuphpynn wujwuwlwu gnighsubiph
Jntpwipwiugnip gnygh hwdwp unwgywd wpryntupubipp:

FSwwywinlbip 3. 1. 1. 2. 2013p.-ht bplpubipnud gnpdnn uwhdwbwnpnyeintup punypwgnnn wudwwlwl gnighsubiph
thnfulwiuywsniejwt wunhdwup’ [@ih U quuwhwinwluth hhdwt ypw
Uwhdwuwnpnigjwu npnypubpp  punypwagpnn  wujwuwlwu gnighsubph  dhole
thnfuywudwédniejwu nhunwpynwhg wyuhwyn £, np ndwup fuhun thnfuywuwwygyws Gu,
L Gpypubph fudpwynpdwtu wnbuwuynwhg Ywplnpnd G wju gnighsubipp, npnup
hwpwpbpwywunptt  hwgwnbwy tu hwunhynd: <bnbwpwp Gpypubph  wnwyb)
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owwnhdw| fudpwynpdwt hwdwp wuhpwdtow  Yhpwnb| wju dGpnnutpp, npnup hwayh
GU wnunw jnipwpwtginp gnighsh Yuwnbgnphwubph hwwhuwywunieniuubpp:

Ujdd ubipyuywgubup wju udwunyejwu (wug. * similarity) gnpdwyhgubipp, npnup
Yhpwnyb| GU wyu hunwgnunniejwu 2powtwlubpned:

“thgnip, Udwunjwl uwhdwudwu nGwpnud X -p W ¥ —p Gpynt tnwpptip opjtywnubp
punipwapnn  wujwuwlwu gnghsubph  Jbeywnnpubpu  Gu: Wu  hGnwgnunnyesjuu
opswuwlyubipnd npwbtu opjtlnubip hwunbu Gu quihu Gpypubipp: £;(x;> U d-pn gnighsh
xg; wpdbp punniubine hwwpuwywunyeynut £ n,-U opjblynubiph pwuwlu £, npnup
punniunwd bBu x, wpdbpp, huy pi(g) —u d gnighsh wywwnwhwlwunpbu ¢ wpdbp
punnwubint hwywuwlwunieginiuu £ U hwadwpyynd £.

fala)= (falq)— 1)
n#(n—1)

pi(q) =

Ldwunipjwu wdbuwwwng gnpdwyhgp hwunhuwund £ Overlap-p: Overlapp
quwhwwnd £ pwup wnynuny Gu bpyne Jbywnpubpp hwdpulyund: Uju gnpdwlygh
wpdbipp nwwnwuygnid £ [0,1] dhowuwypnud* 0, Gl Gpynt yehunnpubpp s6u hwdpulunid
U 1, Gt wdpnnoniejwdp hwdpuyunid Gu:

1, Epkx; = vy,

d
1
Overlap = EZ Sy, npukn S, = {IZI, hwljunuly nhwpnud

k=1

Overlap-h U upw hpdwu ypw Yunnigwd gnpdwlhgubiph uwhdwuwhwynwubphu
wpnbl  huly wunpuwnwpsb] Gup'®: uwjwd wnlw udwunyejwu gnpdwlhgubiph
pwquwquunipjuup'  Gpypubph’ pun  uwhdwuwnpnpwu  «nb  jnipb»  npnyRubph
fudpwynpdwtu nbwpnid upwup wbwp £ wpunwgn|bu bwb gnighsubiph wnbignphwubipp
hwéwluwywunigniup: Ophtuwly' wju Ywwbgnphwubpp, npnup  hwpwpbpwywunpbu
hwgwnbiy Gu hwunhwnud, wbwnp £ niubuwu wybih d6d Yohnutip: Wn huy wywwnbwnny
ognwgnpdyb| Gu tdwunyejwu htinlyw| gnpdwyhgubipp:

Goodall-p Overlap-h Guwhnfujwd nwpptipwyu £: Wu wybih pwpép Yohn £ inwihu
wju  Ywuwbgnphwubphtu, npnug hhdwtu Ypw hwdpuyunubpp  hwqunbw Gu
hwunhwnud:

% SEu2 2
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n

d

1 _ 2 _..h h —
Gﬂada!i=g E S,.npnkn 5, = Elpd[xd] Pt Xy Ya
g=!

k=1 0, hwljunwly npkypnui

5, nwnwtynd k- [o,1- ,1.«,3_1;.] dhowlwjpnut: Wu hp udwqugnyt wpdtpp

punnwnud k, Gpp wdjw hnthnfuwlwup nwh dhwju d6Yy wpdbp, huy wnwybjuagnyup,
Gpp ndjw) Ywnbignphwtu hwunhwnud £ d6Yy wugquwd, huy duwgwsd Yuwnbgnphwubpp 2 L
wybih wuquwd:

Lin gnpdwyhgp, h wwppbpnyenit  Geeodall-h, hhdujwd L wnbnGlwunynypjwu
wmbunpjwt Yypw b wybh d6d Yohn £ wwijhu hwéwpu hwunhwnn Yuunbgnphwubiph
hwdpuyudwtu nbwpnd L wydbh  thnpp'  hwqunby  hwunhwnn  wpdbpubph
shwdpuludwt nbwpnud:

Lin= 15“5 . 2logf,(x,), EpkX, = ¥,
M= a e o HITRIL 2(log(ps(xs) + pa(yy)), huljunwl nluypnud
=1

Wu udwunigywu gnpdwyhgp punniund £ pp ujwquagnyu  wpdtipp, bGeb
shwdpuywéd wndtipubipp Ypyuynwd Gu dhwju dGY wuqwd, phuly wnwybjwgnyup, Geb
Upwughg jnipwpwugnipp Ynpyuyned I:1 wluquu:

OFMqnpdwlhgp  wybth  gwdp  Uohn b wwhu  win Yunbignphwubiph
shwdpulyunwiubphu, npnup hwdbdwwnwpwp hwéwfu Gu hwunhwnud D wnYjwubipnid:

i+ 1, Epkx =)
OFM = Z e 5[:1},1?) npnkn § = { % % %

TR 0, hwljunuwl nkwypnud

Ldwunygjutu  gnpdwyhgutiph  punpnyeiniuhg hbnn - hpwlywuwgyty  k
hwdbtdwunwpwp owywnhdw| wignphrdutiph duwtnfunieinit: Ugfuwwnwupnd Yhpwnyb)
GU hGwinlyw)| dGpnnutpp:

k —Modes wignphpdh hpwlwuwgdwtu uygpnd punpgnd Gu wwwnwhwlwu i
ubpyuwjwgnighsubipp, npnug onipe  fudpwynpynd  BU Juwgwsd  opjlwnubpp’  hhdp
punnwbiny oFM udwunypjwt gnpdwyhgp: Wunthtnl hwodwpyynd £ pjuunbpubinhg
jntpwpwuginiph dnnp, npp hpbuhg ubpluwjwgunud £ wndjw) pjuunbpnd  gnighsubiph
wnwyb] hwéwhu hwunhwynn wpdbpubph Jtywnpp L Ypyptu ppwywiwgynd L
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ytpohuutiphu  2nipg - opylijinutiph - Ybpwpwafund  dhug opjtilyinutiphg  ng - dbyp
UpwuwYwihnpbu sh thnfunw hp pjwuwnbpp:

ROCK (robust clustering using links)'®® dnuinbgdwu wnwohtu pwyjiny Ywnnigynud k
opjtiyunubtiph dhol Udwunyejwu dwwnphgp Goodall Udwunyejwlu gnpdwygh hhdwu Ypw:
Gpynt opjiywnubp uwhdwudt); Gu hwpwlyhg (wug linked), Gprb uUpwug dhol
udwunyjwl  wuwmhbwup  pwpép b uwhdwtws = dwlwpnwyhg: UWunthbnl
jntpwpwugnip opjlyin nhunnwnpyynw £ npybiu wnwudhu pjwuwnbp b hpwlwuwgynw £
pjwuwnbiputph hhGpwpfuhYy dhwynpnud: Uhwynpynid Gu wju pjwuwnbpubpp, npnug dhol
Ywwbpp hwpwpbpwlwunpbtu owwn GU' hpdp punniubin ptwlwunuwgdwtu hbwnlyw|
qnpduwlhgp.

ETuE CpTpE If.'j Li‘“k{Tu 'T!’]

{qz.+qjjl+2$_f|:5' :I_qE.J.+Zs_iF':15':I_ qJ.J.+Zs_fI:E':I

npmbn f(8) = %

v(c.6) =

Wuwnbin hwjwwpwph hpduwjwtu twywunwyu £ plwlwunuwgut] dhwynpdwt
swithwuhop, pwuh np wnwyb JGd pjwumbipubipp ywpniuwynuw Gu wybiih 2w Yuwbp :

Gy ybpohu dnuinbignudp hpbuhg ubpywjwgunid £ gpwdph hpdwt dpw pjuuwmntpubph
Yunnignd®: Wu  wwpwquwind  hwoqupyynd £ opjyunubiph  dholt  Udwuniyejwu
wnnuwyp (contingency table) Goodall swhwuhoh hhdwtu Ypw, wjunthbinle punpynd Gu
jntpwpwuginip opjtlinph k wdbuwdnunhy hwplwuubpp: <wonpn pwynud Ywnnigyb k
udwunijwt gpwdn, npnbin opjywnubph dhole gnjnieintt niup Yww, Gt dtyp djnwuh
k —pn wdtUwdnunhy hwplbwuu £ dpwuphg hbinn ppwlwuwgyb| £ fudpwynpnidutiph
(wug. ' communities) hwjnuwpbpnd' “fast greedy” wignphpdp'® Yhpwndwdp:

Ybpotwlwu puuwmbpubpp Ywnnigytp Gu  Jbpnugu bGpbp  Gnwuwyubpnyd
unwgywd pjuuwmbiputph hwdwnpdwu dhongny'®®: Lodwd gnpdpupwgp eny| £ wwihu,
wwwhnyb] pjwuwnbpubph duwynpdwu wnwyb] owwnhdw| nwuwl' ogwwgnpdting
wnwownpyywsd dbpnnubph jnipwpwisniph wnwybiinyeynwiutipp:

huswbtiu wpnbu updb| £, wojuwwmwupnud nhunwpyyt; tu Gpypubph 2013p. -hu

170.

gnhpénn  uwhdwuwnpnieyniuubpp punypwgpnn 215 wujwuwywu  gnighsubn'™:

1% Guha S., Rastogi R. and Shim K. ROCK: A robust clustering algorithm for categorical attributes. Information Systems, 25(5), 2000. pp. 345-366
197 Aggarwal C. and Reddy C. Data clustering: algorithms and applications, CRC Press, 2014.

'8 Clauset A. , Newman M. , Moore C . Finding community structure in very large networks, 2004.

1%9 Aggarwal C. Data mining, CRC Press, 2015. pp. 231-233.

70 SHu Cwybws 1. :

65



Lbpywjwgwsd dbpnnutph Yppwndwdp unwgyt; Gu 8 hhduwlwu pjuuwnbpubp™
fudpbip, npnup ubpywjwgywsd Gu gdwwwwnybp 3. 1. 1. 4-nwd:

Cwny £ hwuwnbi, np unwgywsd fudpwynpdwu nbiwypnid hbinfunphnwihu Gpypubtipp
dadwdwutneniup wwwnlwund £ dhlunyu  pjwuwmbiphu: - Udbhu,  hunwynptu
wmwppbpynud Gu twb bwiuyhu qunniewihu Gpyputiph fudpwynpnidubipp:

[ ]

EEEE R

YSwwwnlbin 3. 1. 1. 4. bpyplbiph 8 puunbiptiinp puwn 2013pe. -ht gnpdnn uwhdwbwnpnNLUUEN punyewgnnn
wuywuwwu gnighsubinh'”?

Wuwhuny, tpypubpp pun gnpénn uwhdwuwnpnieniuubph npnypubph Ywpbih
nwuwlwpgbii pwqiwehy dninbignudubph hhdwu pw: Upfuwwnwupnid hpwlwuwgyb £
uwhdwuwnpnyeniututipnd wdpwgpywd «nb jnipb» npnypubph hhdwu Ypw Gpyputipp
wj[punpwupwihu fudpwynpnid: <hdp punnwbiny wnnipjntjwup
uwhdwuwnpulwuniyjwu dwlwpnwyp punypwagpnn hhduwywu gnpdnuubiph nbuwywu
gnigswlwqdp' CCP-h UYnndhg ubpluwjwgyws wndjwjubph hpdwu Jpw Yunnigyl) Gu
2013p. -h pupwgpnd gnpénn uwhdwuwnpnigntbpp punyewagpnn 215 wujwuwlwu
gnighsutip: Wn wndyuiutiph hpdwu ypw hpwlwuwgyb) £ pjwunbpwiht yGpndnieginu dh
owpp Udwunijwu / hGnwynpniygjwu gnpdwyhgubph L pjuwuwnbipwihtu ybpndnyejwu

" Cwlnpjwu b. : Uwhdwuwnpnipiniuubiph EdwhphYy nwuwlwpgnid: $huwuutbp b Eynundhyuw, N 9-10, 2018, ko 91-94:
2 St'u <wybwd 2. :
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dnuinbignuiubph  hwdwnpdwdp' hwpwpbpwlwunpbu owwphdw) Nddwt wwywhnydwu
hwdwn: Uprynwipnud Gpypubipp fjudpwynpydb Gu 8 hhduwlwu pjuuwntputiph: Unwgywd
fudpwynpnudp hwunhuwunw £ gnpdnn nwuwlwpgnwubph  wypunpwup W pny) &
nwihu ytipinidt) Gnpypubiph uwhdwuwnpnyeniuutipp dhole pwplywd
ophuwswihnyeyniuutipnp:  “thgnip,  hGunfunphpnwiht  Gpypubph  dGdwdwuunyeniup
wwwwunw £ dJdhlUunyt  judppt:  wwnwbowlwu £ wju, np Gpypubpp
uwhdwuwnpnyeniuutiph fudptiph duwynpnwip wwjdwuwynpgwsd £ uwl Gpypubiph dhole
wwwndwlwtu thnfuyuwdwdnigjudp: Uu fudpwynpndp Ywpnn £ hhdp hwunhuwuw
wnwyti hhduwynp YbGppnwdnieniuutiph hpwlwuwgdwu, npuwlywlwu quwhwwnnwiubph
wuglywgdwu ] [wywagnyu wpwlyunhlwubph (wugqy. best practice)
nwnwuwuhpnyeynuttph  hwdwp:  Wu  Juwpnn £ oguwagnpddtii npwbtu ninbuhy
wbinwywu pwnuwpwlwuntejniuubiph dowlydw, uwhdwlwnpniejniuubipp
hwdbtdwunwlwu bpnnyejuu hpwwlwgdwu dwdwuwy:

3.1.2. Uujwuwlwu gnighsubph hhdwt ypw pjwumbpwyhu yEppndnipjwu unp
dEpnpupwunipint’ «Kwdpuyunuiutiph hhdw Ypw pjuunbpuwynpdw
wignphpu»

Lwfunpn pwdunw ubpywjwgphup bpypubph  wjpunpwupwipt  fudpwynpnudp
uwhdwlwnpnyejnwuutph  «nb jnipti» - npnypubph hpdwu  Jpw:  Yphpwnynn
dEennwpwuniiniup hhdudwsd Ep hwynup dninbgnudubph dpw' K-modes, ROCK b wyju:
Uwlwju dbpohtuubpu qtipd s6u npnp uwhdwuwthwynwubphg, npnug dwuht wnwyb)
Jwupwdwuu ubpyuywgyws £ Gpypnpn gfund. 73

e Utipnnutiph dbdwdwuunieginiup hhdujwd £ hGnwynpniygjwt uwd udwunyejuu
gwnwthwph Yypw, uwywju wujwuwlwu gnighsubiph nbwpnud htnwyniejwu Yuwd
udwuniejwt  uwhdwunwWp ns dhoin £ 6ogphwn, pwUh np Upwup snilbu
nwuwlwpgniy:

e Pninp ubpyuwjwgywé dbpnnubpp ywhwuond Gu twfutwlwu wwpwdbunpbph
ubipdndnud (wugy. ' user defined parameters):

"3 Shu 2. 2:
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e Ywnnignd Gu dpuwyt Uwhiwwbu vwhdwudwd pwuwynipjudp pluuwnbpubp'
fudptip, npp Ywpnn £ pbipt] mbnGywunyniejwu Ynpuunh:
<hdp  punnuubind uwhdwuwnpwwunypwt dwwpnwyh  quwhwwndwu
hwdwwbipunnud  hwpwpbpwywunptu  62gphin quwhwwnnwtbph  hpwlwuwgdwu
wuhpwdbownneniup' dowydby £ unp dnnbignud®  «lwdpulunidubph hhdwt  Jpw
plwumbpwynpdwu  wignphpd», "*npp  sniuh  uodwd  uwhdwuwthwynwubpp L
hwunhuwunu £ hwynup pjwunbpwiht ybpindniyejuu dbennubph wjpuunpwup:
“thgnip, D-U ndjwiubph pwqdnyenut £, npp wywpniwwynd £ n opjiywnubn,
npnughg jnipupwusnipp punpwagpynud £ m gnighsubiph dhongny' jnipuipwugnipp k = 1,
2, 3,... jwwntignphwubpny.

Urgnwiwy 3. 1. 2. 1 Uujwuwywl ndjwiubph punhwunip wnbupp

OP3LUuS 8SNh8h 1 SNh3h 2 - SNhSh2A M
Ol C1,1 C1,2 Cl m
02 C2,1 62,2 CZ m
ON Cn,l Cn,2 ¢ m

Snipwpwugnip  opjlywnpt  hwdwwwwnwufuwunwd £ wujwlwlwu  gnighsubipp
Ywwnbgnphwubpny hbnlyw| Jehwnpp * 0, = {e;,, €100 s ) «Kwdpulunidubiph
hhdwu Jpw pjuwumbpwynpdwu  wignphpedh»  powtwyubipnd  ogquwagnpdynwd  Gu
htwnljw| tqpnypeubpp b uwhdwunwdubpp.

Uwhdwumd 1. 0, = {c, . c.p wncgtl 0, = {c, 1. 6,1, ., 5} opjtinubiph
dhole hwdpulunwiubiph pwuwyp cM(0,, 0,) uwhdwuynu |

8
CM[D_\UD},) = Z y; npnkn y, = {

i=1

1,kpkc,; = ¢,

r.i

0, hwljwnwl nhupnui

' Gevorgyan R., Hakobyan Y.. A matching based clustering algorithm for categorical data, 2018. https://arxiv.org/abs/1812.03469
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Uwhdwunud 2. Ywublp, np 0, = {1, €00 won gt 0, = {e)1 6400 s ),
opjijnubpp udwu LU, ek cM(0,,0,) = 6, npnbin 6-U nhiwplyynn wuywuwlwu
gnighsuiph pwuwu E:

Uwhdwund 3. Ywdwjwlwu ! gnighsh dwutwyh fudpwynpdwtu Yuplnpnyejut
ghpdwyhgp (PGP,) uwhdwuynw £ npwbiu wnyjw| gnighsh nbwpnd hwdpulunwdubiph
pwuwyh hwpwpbpnientu D nyjwjubiph hwdpuyunwdubph punhwunip pwuwyhu:

E:::j_f[cgj[f[csj - l]
PGP, = o
l E:};lzjl:lf[cj)[f[c}')_ 1)

npubn c-p I gmghsh  Yunbgnphwt k- huy f (e)p e, unbgnphwgh
hwéwfuwlwunyeniup D nyjwiubipnid:

PGP-h hhdpnud pulwé Lt wju wunnudp, np  wju gnighsp, npp  nwh
hwpwpbpwywunptu wybih 2wwn pwuwyniejwdp hwpuyunwubip, wnwyb] d6é ubpnpnud
niuh opywnubiph fudpwynpdwtu dbe: Uju gnpdwlhgp punniunwd £ wpdtiputip [0,1]
dhowlwypnud: Nppwu dnwn £ wpdbipp dGyhu, wjupwt Upwuwlwih £ wndjw; gnghsp
wyjwiutiph fjudpwynpdwu hwdwp:

Uwhdwunud 4. 1 gnighsh dwutwyh pwdwudwt Yupunpniejwu gnpdwyhgp (PPR)
uwhdwuynd £ npwbu  wndw) I gnighsh  pninp shwdpuyunwiuph  pwuwyp
hwpwpbipnieintu D wnyjwutiph shwdpulyunwubph punhwunyp pwuwyhu.

n(n—1) =X f(c)(flc) —1)
i=1 (”'(”'_ 1) - E;{‘:lf[c})(f[c}) o 1))
Wu dtdnyeyniup punniund £ wpdtiputip [0, 1] dhowlwypnid: Nppwt dnwn £ inyjuy

PPp, =

wndtpp JdGYhu, wjupwu wnwyb] Ywpunp £ nduw; gnighsp wndjuubph pwdwudwu
gnhpdpupwgnty:
Epynt gnpdwlyhgubipp Ywnbih £ Yhpwnb wignphedh 2powtwlubpnud, uwlwju
uinwgywd wpryntupubipp fuhun Ywjudwsd Gu nhunwplydnn indjujubiph Yunngywsdphg:
Uwhdwunwd 5. <wdpuyunwdutiph dwwnphgp uwhdwuynud £ npwtiu.

f11 " Sim
: " 2,

S:'z,l s

nn

n,mn
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Npwtin s;; — @i b j gnpdnuubiph dholt hwpulunwiubipnh pwuwlyu (CM) E:

Lwup np hwdpulunwubph Jwwnphgp updbunphy £, huy wuyniuwghdp' s;;, upwup

wuwnbuynwd GU woluwnwupnid:
<hdp punnuubind  hwdpuyunwdubph dwwphgp Yupblh £ Ywnnigl  hGunlyw
dwuwphgp.

'{J-ul -{1:,;-; Lg = { 1,hI&h S:’,_;l' v 4
;I [I (RIERERL Ly T 0, hwljunwl nhwpnui
n.l

n.mn

IM, ., =

mn

a-U hptiuhg ubipuwjwgunu £ uwhdwuwdthwynid, npp hp wpdtipubipp punniund |
udwuniejwt gnpdwygh dhowlwjpnd: Pninp m gnighsubiph nGwpnud wju dwwnphgp
wujwunud Gup Cunhwunip wgnbigniejwu dwwnphg (GIM):

IM dwwphgh Ywnnignwihg hGwnn  hpwwuwgynd £ I gnighsh hbnwgnud b
ypwhwodwpy: Uwwgwd unp  dwuwphgp  uvwhdwuynd £ npwbu  dwutwyp
wqnbigniejw dwwnphg ! gnighsh hwdwn® 1, :

Uwhdwund 6. [ gnighsh dwutuwyh fudpwynpdwu gnpdwyhgp uwhdwuynwd L

npwbu

_sum ("'Fpm; )

PGP2,
¢ sum (Mg )

Uokup uwl, np updwé gnpdwyhgubipp' PGP, PPP, U PGP2,, Ywlujwd Gu dhwju
hwdpulyunwiubph pwuwlyhg U Ywwnbgnphwubph pwuwyp sh wqgnnud wpryniupubipp
Ypw:

Wdd ubpywjwgubup «Lwdpulunudubph  hpdwtu  Jpw  pjwunbpwynpdwt
wignphpu»: husybu U Ywdwjwlwu puunbpwiht dbpnn, wju dbpnnp unyuwbu
tywuwwywninnwd £ opiynubph  hwpwpbpwywunptit owywnhdw| fudpwynpdwt
Ywnnigdwup: Uu dowlyywsd £ dhwju wujuuwlwu ndjuiutph hwdwn: <hdpnid puyws
wju wywjdwup, np bpynt opiywmubp Ywpbh £ hwdwpb] bdwu, Geb upwug pninp
hwpwpbpwywunptu Yupunp gnighsubipp hwdpuyunwd Gu: Uwluwit wju wywydwuhu
pwywpwpbp sh Gupwnpnw, np nyjw) opjywnubpp unyut Gu, pwuh np Upwup Ywnpnn
Gu wwppbpgt] w) hwwlwuhgubpnd, npnup wyn wwhhu wunbuynd Gu: Uu
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wwpwaquwnud  fudpbph unbinddwu hwdwp wuhpwdtign £ Jbpnugjuy
hwpwpbpwywunptu  Ywpunp  gnighsubph  puwnpnyeynup, npp hpwywuwgynd k
ubpyuwywgqwsd gnpdwyhgubph' PGP, PPP,U PGP2, dhongny: Wn hul wwwnbwnny
wignphpdp  jnipupwuygnip pwynd  nnipu B hwund - wyu gnighsubipp,  npnup
hwdtdwwnwpwp phs Ywplnpnuygynitu niuu b Ypypt  thnpénd £ ppwluwuwguby
fudpwynpnudp unp Gupwwwpwdnyeniund: Wu hhdudwd £ MM-h ypw b oginwgnpdnid
E cM udwunyejwt gnpdwlyhgp, huYy npwbu Yupunpniegjwu gnpdwlyhg Yw'd PGP-U, Yw'd
PPP-U: Gpb jninwpwugnn pwjinud gnighsutiph pwuwyp uwhdwubup 8, , huy wnwehu
pwjind’ 8, = m, wuww btpynt opjtihinubip Yhwdwpybu udwu bk cM,; =6,: Uy Ytpy
wuwd optiywnubpp fudpwynpynud  Gu, Lt wdjw] thnynd pptug  hwdpuyudwu
qnpdwlhgp hwlwuwn £ nhuwplynn gnighgubiph putwyp:

Wuwhuny wignphedp pwunlugws b htnlywy pwjiiphg.

1. Ywnnigbt) MM, . -U:

2. Cwyyby jnipupwitgnip gnighsh dwutwyh fudpwynpdwt uplinpnygjwu gnpdwyhgp'
PGP, —

3. hudpwynpby optywnubpp' hpdp punniubing hbwnlyw| wunnwip.  bGpyne opjlunubp
wwwlwund Gu dhuunyu fudphu, Geb m; =6,: Gpb Upwughg dtyp wpnbu huy
wwwywunw E npuk fudpp, djnwup unyuwbiu dhwgub) wyn fudphu:

4. Unnigb| wpryn’p pninp opjiyunubpp wwwwund Gu npuk fudppu, Gpb wn’
nwnwnbgub], hwjwnwy nbwpnd 2wpniuwyb:

5. “nipu dnb| wju gnighsubipp, npnup nwbt wdbbwgwoép Jwutwyh fudpwynpdwu
YwpUunpnyejwt  wuwnphbwup:  Geb  gmghsubpph pwuwyp Jd&d L dbyhg,
wuhpwdtionnipjwt nbiwypnd Yhpwnb| PGP2;:

6. dbpwhwojwpyb) bdwunyejwu dwwnphgp:

7. Uwnnigb| hGnljw] ywyjdwup. gnjniejntt niutignn pjuuwnbpubph Yuwdwjwlwu gnygh
dhol hwdpuyudwt wuwnhbwup swbwp £ hwjwuwp |hup 8,: Geb hwjwuwp |, wwyw
wnyjw| pjwunbpht hwdwwwwwufuwu pninp uintbpp b nnnbpp hwywuwnbgub)
qnnjh:

8. Ubpwnwnuw| puwy| 3:
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SYyjw| wignpppedp nwnwpnd k, Gt pninp opjtlyunutipp wwwlwund Gu npuk
fudphu, Ywd gnighsubiph dwutwyh fudpwynpdwu Yupunpnigjwu wunpbéwuubpp unyuu
Gu: bwpbh £ uwwbl, np wyu wignphpdp Ywpbih £ Yhpwnb bwl PPP tnwpptipwyny:
Lokiup, np 7-pn pwyh hhduwlwu twywwnwyp wpnbu huy duwynpywd pjuunbpubiph
dhwgnwihg  funwwhbiu £ Uu  wignphedh  2powtwlyubpnd - wypunpwupwihu
dnuinbigdwdp Yuwpbh £ wunbub wju pwyp: Un nbwpnd wignphpdp Ywnnignud |
nbunngpwd  (gdwwwwnytip  3.1.2.1), npwnbn  jnipwpwiygnp dwlwpnwy  hpbuhg
ubpyuwywgunud £ h hwyn Bywd fudpwynpnuubpp’ hwdwwwwnwufuwt puyind dwutwyh
fudpwynpdwu wdbbwgwdn Yuplnpnigjwtu wuwmhbwtu niubignn gnighsh nnipu dnnuwhg
hGunn:

00000 XeXe
Yowwwwnybip 3. 1. 2. 1. <wdpulunwiubph hhdwtu Ypw pjuuntipwynpdwi wignphpdh Yunnigwsd nkunngpwdh
ophuwy

Uignphpdh wotuwwnwupp ubpyuwjwgubint hwdwp nhunwpytup hGnlyw| opphuwyp.

Urynwiwy 3. 1. 2. 2 Uujwuwlwu wndjuiutiph opnhuwy

A°B C D E
(X ar by o2 dy e
(i) ar by o dv en
5 ar by 2 dv e
iy ar by o dv s
(s ap by oy dy ey
2 ay by o3 o dy ey
s ay ooy dy e
Oy ap ooy dy e
hy i h] (4] i 1 &3
i ay b ey di e2
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npwntn 10 optywnubp ubpyujugwd Gu hwdwwwwnwuluwuwpwn A4,B,C,D,E
wujwuwlwu  gnighsubph  Jdhongnd'  hwdwwywwwupuwuwpwp  [a,,a.], [by, b1,
lcy.€a, €3, 0], [dy.ds, dy, dy], [€1, €5, 85, €4] Ywuwunbignphwubpny: Unwohu pwyiny
hpwywuwgynd E MM dwwnphgh Junnignid'

3 4

| @S oo

SMyg,10 =

| b e DD = =
LI = S e R i e Y

[ I 2 T o IO 'S I - - e e
| b L P e D D = =

Wunthtinl hpwlwuwgynwd £ gnighsubph Yuplnpnygjuu quwhwunndp PGP-h

dhongny: Ophuwy’

21
PGP, = =0.30
21+21+10+10+9

Cwdwwwwnwufuwlwpwp PGP, = 0.30,PGP,. = 0.14,PGP, = 0.14,PGP, = 0.13:
Lwuh np 8, =m =5, wwyw nwbup Gpyne fudpbp' [0,,0.1,10,,0,,1: Rwuph np nbnlu
Ywu npny opjywnubip, npnug wuhpwdtion £ fudpwynpbi, PGP-h hhdwu Ypw nnipu Gup
dnnud E gnighsp W hpwwtuwgunid Gup MM-h yGpwhwodwny: Ujunthbnl unnignid tiup
pwj| 7-h wunnuip: Lwuh np [0,,0,],[0,, 0,,]-h dhol bdwunyejwu gnpdwlhgp hwywuwp
sk snpuh’ 6, = 4, www |pwgnighs thnthnfunieyniuutinh Yuiphp shw, U upnn Gup wugut
hwonpn. pwj|hu.

A B C D

— 4 4 0 0 0O 0 0
(,02) a1 by o da — — 4 0 0 0 0 0
)y ay by oy da — — — 0 0 O 0 o0
e a; bp oy da - - - — 2 4 2 2
g ag b o3 dy SMy g = _ _ _ _ _ 72 4 9
g ag b o day .
(7,0w0) ap b o3 d - - - - _ 2
Oy ag by a2 dy S
g ag by cp dy _

Yowwwwnytp 3. 1. 2. 2. Unwehu thnihg htinnn unwgywsd wpryniupubpp
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Pwup np 8, =4, www Joup Ymubuwup hbnlyw|; puunbpubpp'
[0,,0,,0;,0,],[0:,0,,0.,],[0:,0;]: Uwwju nbnlu dbYy opjtlywn snilh pjuuwmnbipwihu
wwwywubhnyginu, hbGnbwpwp nnipu G dnynd € b D gnighsubpp W MM —1
pwnpdwgynud k:

A B

-
L=
=
=]

(O,07,04,04) @ by 2 2
(0s,09,000)  ao by SMaa 2
(O, 08) ap I
)y ag M

Fowwwinybip 3. 1. 2. 3. Gpypnpn thnyhg htun unwgywd wpryniipttinp
Wu pwjind 7-pn pwjih wwydwuh unnigdwt dwdwuwy Gpyne fjudpwynpnudubiph
[0:,0,,0,,],[0:,0:] dhol ywydwup 6hown £: Lhnbwpwp ybpnugjw) dwnphgnw pninp 1
W 3 uniubpp hwywuwpbigynwd Gu gpnjh: Wu thnithnfunyeynitup Ywwnwpbiing hGnn wju
pwjlh hwdpuludwu dwwnphgp Yihuh.

oo o

SMy 4 =

Gpypnpn thnyh wpnyniupnd 0, optiywnp sh fudpwynpynwd: Uhlunyu dwdwuwly
dwutwyp fudpwynpdwt Yuplnpnigjwu gnpdwyhgubpp 4 —h W B —h nbwpnw unyuu
Gu: <Gunlwpwn, wignpppdp nwnwpnu £, b 05 opjtlup dwuwsynud £ npwbiu wnwudhu
pjwuwntp: Yepouwlwu wprynwupp hGunlywiu L.

Urynuwy 3. 1. 2. 3 Uujwuwlwu ndjuiubph ophtwyh pjwuntbipwynpdwt wpryniupubipp

A B C D E
h T
(s ix by o2 dy e
L iax by o dv e
2y i by o2 dy ey
g ap b ooy dy e
g iy by o3 o dy ey
(5 iy b ooy dn e
Oy ay by cx dy e
Ly il h] [N ] :’f| &3
O ay b oy dr e2
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Lwwnwuowlwu U wignpppdh hbnlyw| wnwuduwhwwunynyeniutbpp: Unwehu
htpphU wju woluwwmnw £ Jdhwyt  hwdpuyunwubiph dwunphgh Jdpw: Gpypnpn, syw
Uwfutwywu wwpwdbwnptph ubipdnwddwu wuhpwdtownnyeniu: Uwuwiju
wuhpwdbtonnipjwt nbwpnd huwpwynp £ unwuw] wubhpwdbion  pwuwyniejwdp
pjwuwnbpubp 7-pn pwjh uwhdwlwthwldwtu wunbudwu dhongny, nph wwpwgwnid
Ywnnigynid £ hwdwwwwnwufuwu nGunngpwdp: “thgnip, ytpnujw ophuwyh nbwpnid.

00000

SSwwwwnytp 3. 1. 2. 4. Oppuwyh nbunngpwdp

Uignpppdp hhdudws £ hwunlwuhoh Yw'd fudpwynpdwt, Yw'd pwdwudwu
«ntuwyniguu»  Jpw:  Upu  nbnblwwdnyeniup Yupbih £ Yppwnt  wndjuubph
Ywnnigwdph Jwuptu wwwybpwgnd unwtwint hwdwp: Oppuwy, wju wignphpdp
Ywpnn £ hwunbu qu| npwbu Gupwgnpdpupwg wj| pjwuwmbtipwynpdwu w)| wighphpup
Yhpwnnigjwt dwdwuwly: Uhtus uwhdwuwnpnignibubph fudpwynpdwt nhunwpynwip
unnigbup wyu wignphedh npwyp hpwlwu wndjwjubph’ Soybean Dataset'”>-h hhdwu Ypuw:
“thgnip, 47 opjtlywnubtip puniewgpynd Gu 35 wujwuwlwu gnighsubipny b pwdwuywéd
Gu 4 hpduwywu fudpbph: Wgnphpdh Yhpwndwu nbwpnid unwund Gup hGunlywg

wnrynwupubipp.

DT 1 345 6 7 8 9 10 11 12 13 14 15 16 17 18

DI - 3 2 - - - - - - 2 2 - - - - - - ]
D2 - - - 3 - - 2 23 - - o . . L L.
D3 - - - - 2 - - - - - -5 2 . - - - 1
D4 5 - - - - 3 - - - -« - - . 2 3 2 2

[ o)

SYéwwwwnytip 3. 1. 2. 5. Soybean Dataset pjuwuwnbipwjhu ytpndnipjwt wpryntupp

Gy htwmbwpwp htwpwynp  dhwju dGY opjlyunp ujuw| nwuwlwpgnwd, npp Lu
hphduwynpnud £ wyu wunnuwip, np wju dGennp Ywpnn £ hwinbu qw| npwbu

"> Dua, Taniskidou, K., Dheeru, Efi, UCI machine learning repository. 2017.
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wjpunpwupwihu  dninbgnwd:  buswybu  twb  wndjwiubpp  Ywpbih £ ubplujwgut
nGunpngpwdh inbupny.

—=

ONCRSRONCNONONORORONONONONO ORONONCHORONORONOCRORONCRORONONCHNORORONONONORO) (ONONONORONG)
Géwwwinytip 3. 1. 2. 6. Soybean Dataset-h jwuwnbipwjht ybpnidnipjwu nbunngpwdp

Wdd Yppwntup Jbpnugw| wignpppdp uwhdwuwnpnieniuubph  «nb  jnipb»

gnhpénuubtiph hhdwtu Ypw fudpwynpdwt hwdwn: Yogunwgnpdtiup unyu ndjuwiutipp hug

Uwfunpn  pwdunwi:  “thgnip, PGP-h  Uppwndwl nbwpnd  uwnwunwd  Gup

uwhdwuwnpnueniuutiph «nb jnipbi» npnyputipp punyewagnpnn wujwuwywu gnighsubph
htwnlyw| guwhwwnwywuubpp'

0.006 1

0.004 4

0.002

0.000

Soéwwwwnytip 3. 1. 2. 7. 2013p. uwhdwuwnpnygyniuttiph npnyputipp punyewgnpnn wujwuwlwu gnighsubiph PGP
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huly uwhdwuwnpnieniuutph hwdwwywwwufuwt fudpwynpndp ubpyuwywgywsd
gdwwwuwytip. 3. 1. 2. 10-nud’

o
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FSwwwwnllin 3. 1. 2. 8. 2013p tplyputiph fudpwynpnuwip pun gnpdnn uwhdwuwnpnygnitutiph npnyeutinp
pUnipwgpnn wujwuwlw gnighsubiph

Wuwhuny, pwlh np wiujwuwywu gnghsubiph hpdwt Jpw  pjuwunbipwiht
ybppnwnypywu  dbpnnutpp niubu npnp uwhdwuwwynwubp,  wotuwnmwupnd
wnwownyynwd £ unp dninbignud® «Lwdpulundubph hpdwu Jpw pjuunbpwynpdw
wignpphped», npp Ywpnn £ dwnwjt] npwbu wjpuinpwup hwynuh dGennutphu: Uu niup
hp  wnwlduwhwwyniejniuubipp.  wuhpwdbyn & LGwhitwlywu  yWwpwdbunptph
ubpdnidnud, hhdugwd sk hinwynpnygjwu/udwunyejwtu qunwihwph ypw: Uu hhdudws k
hwdpuyunwubph dwunphgh b wujwuwlwu gnighsubiph uwplunpnygjwu gnpdwyhgubph
Jpw: <pduwywt Uwwwwlu E gnighsubiph Gupwunwpwonyenuutiph  nhunwnpydwu
dhongny quubi| opjtlywnutiph owwhdw| fudpwynpnid: «Lwdpuyunwdubiph hhdwtu Ypw
pjwumnbpwynpdwu  wignpppd»-p  Ywpnn L Sdwnwiti  npwbu  wpryniiwybin
wj[punpwupwihtu dnuinbignud ng dhwju uwhdwuwnpwywt nunbuwghnnyejuu wyle wyg
ninniejntuutiph 2powtiwyubpnd wujwuwlwu ndyuiubph nuunWuwuhpnyeniutGpnid:
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3.2. Uu<uuLuA,uuuLNR@3UL UULULHULUE SLULUSN ORSEUShU SNRShLLMh
EUMPCrPY NRUNRULUWUPPARG3NRL

3.2.1. Uwhdwtwnpuwlwunipjut dwwpnuyp quwhwwnnn unghwjwlwu b
nunbuwuu gnighsubiph dwdwuwlwjhu wpptph pjuwuwmbpw)hu
Ybpniénieynit

Uhts wydd nhunwnpytightp vwhdwlwnpulwunyejuu dwlwpnuwyh quwhwndwt
wujwuwlwu gnghsubpp' uwhdwuwnpnygjwdp wdpwgpjwsd «nb jnipbi» npnypubpp:
Uwlwju npnypubiph  wnlwynyeniup nbnbu  sh Gupwnpnud  upwug  wpnynibwybin
hpwgnuip: Wn huy ywwbwnny Ywplnpgnud £ vwhdwbwnpwlwu unpdbph hpwgdwu
wmunbuwywu U unghwwlywu wagnbgnyejwt  nwnwtwuppnyegynup: Uju - wbuwyp
gtpnonipjwu hpwlwlwgdwtu  wnwugpwiht  fuunhpp  dwdwuwlwihu  gnpdnup
ubpwnnwu £ buswbu wpnbu ugbp Gup 2-pn gunwW™®, uwhdwuwnpwywuniejwu
dwlywpnwyh qguwhwwndwtu dwdwuwly hwéwfu wunmbuynd £ wyju, np huunhwnnighnuw
thnthnfunigyniulpp . hpbug  wgnbignieyniup - nwbund  Gu Gplwpwdwdybin
dwdwuwywhwwndwdnd: <bnbwpwp wuhpwdbion £ upwtg hpwgndp nhunwpyt
nhuwdhluwjp ubio: UwnbUwlununtejwu opswuwlutipnid nhunwpyyty  Gu
uwhdwlwnpwlwunyejwtu Jdwlwpnwyp puniewagpnn unghwjwlywu L nunbuwlwu
gnighsubipp: Lpwup wnwugpwiht Gu pwnwpwywunteiniuubiph Jowydwu b Gpypubph
unghwl-inunbiuwywu  qupqugdwt  wjpunpwupwipht  hGunwagsdtph  nhunwpydwu
dwdwuwl: dwdwuwwipu gnpdnup hhduwhwpgh [(ndwu hwdwp Yhpwnyt] Gu
dwdwuwlwihu pwppbph pjuwuwnbpwihu ytpndniejwu dbpnnutipp:

“hgnip S-p hwunhuwunw k n opjEyunubph’ Gpypubph pwgdnyeniu: Snipupwitgnip
opjtywn punypwanynid k m gnighsubiph dhongny X 4, X 5, .... X, dwdwuwyh ¢t wwhbphu:
X 4-p Ynsynwd £ dbY gnighsh htinwghd: Uh pwup gnighsubiph hbinwagdtiph hwdwfunidpp
ubpyuywgynud | (X, X 5,.... X ) wnbupny: i opjiyunh hwdwp X ,-h wpdtpp dwdwuwyh
j WwhhU bpwuwlbup  v;a: vix = (Vigar Vizar- - ¥iea)-0 Yngynud £ opjijnh hGunwghé:
huly pwqdwgnpdnu nyjwiutiph nbiwypnud upwug hwdwfunwipp Ywudwubup htimwagdtiph
hwdwfunwip b Yubpyuwjwgubtiup hGwnbyw| inbupnd.

6 SHu 2. 3:
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}’flm }’flm
Yiowr 77 Yiem
npwtin jnipwpwugnip wnnn hptiuthg ubpywjwgunud £ dGy gnighsh htitnwghd: buy
Greb j-u dhpudwéd k, www
MijA
_'!,:":.}.I = (}-[I_:"IB )’
¥ijM

npp hptiuhg ubplwjwgund £ i opjywh yhtwlyp dwdwuwlh j wwhht: “Fhuwplyynn
pjwumnbpwiht  wignpppdh  hhduwlwu  wywwwlt £ S-p ubplwjwgub]  k
hwpwpbpwywunptu udwu fudpbiph dhongny: UbGpnnh Yhpwndwt hwdwp wnwolwjhu
fuunpp £ udwuneyuu Ywd hbGnwynpnyejuu gnpdwlygh puwpniejniup W wwppbp
swhnnwlwunyentu niubignn gnighsuph puwlwunuwgnudp:

Pwqdwgnpénu  dwdwuwlwihu  2wppbph  nbwpnw  hwéwfu  Yppwnynn
htinwynpnipjwu  gnpdwlyhgubpu Gu L nerm-p, DTW-p L pwqdwgnpdnu  EDIT-n:
Ybpnugwiutiphg wnwyt| hwéwfu hwunhwynn swihwuhop hwunhuwunwd £ L norm-,
npp uwhdwuynwd £

Dist(yy.,¥,.) = ’;lllg[}’m — Yix)?
Uu woluwwnwupnd  Yppwndby £ dbpohtuhu  dwutwdnp nbwpp' » = 2 Yuwd
EYythrywt hbnwynpnipyniup: UGY wy| htnwynpnyegjwtu gnigwuhy £ DTW-u (dynamic time
wrapping)"”’, npp uwhdwuynu £

Dﬂrcv(}’i..r}’:..j =0Epkm=n=0
Doprw (v, v, ) =wbkphm=n=20 ,minFactor
Dprw (v, ¥ ) = dist (v, ,v, ) + minFactor

Dpry(Rest(y,) .¥,.)
= min Dﬂrw(gegt[}’:..] r}’l..) ,
Dpryw(Rest(y, ) ,Rest(yy))

npinbin n—p W m-p hwdwwywwwuppwuwpwnp wnwohtu W Gpypnpn dwdwuwlwhu
gwnpbiph  Gpywpniegyniuubin Gu, huly dist-p’ L nerm hbnwynpnigjwt  gnpdwljhgp:
<hduwlwu  wnwuduwhwnynyeyniup wyt £, np wwpwwnpp sk, np dwdwuwlwihu

"7 Berndt D. and Clifford J. Using dynamic time warping to find patterns in time series. KDD Workshop,10(16), 1994. pp. 359-370.
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owppbpp Ywd hbunwqgdtpp niubuwu  Jdhlunyu  GpQwpnigyniop: UGY  wyp hwéwfu
Yhpwnynn udwungjwu gnpdwyhg b EDIT.

EDR(y, v, )=mhEkpkn=20
EDR(y, ,v, )=nhpkm =0
{ Dprw(Rest(v,),¥,)) +sc
EDR(y,,¥, ) = min Dyrw(Rest(v,) v, )+ sc
Dy (Rest(y, ) ,Rest(y, ) + sc

npnbin sc = 0, el dwdwuwlwihu swppbpp hwdpuyunw Gu, U sc = 1 ° hwlwnwy
nbwpnid:

Lwup np pwqdwgnpént dwdwuwlwihtu 2wppbph nbwpnd gnighsubpp Yupnn Gu
niuGuw| wwppbp  swhnnuywunyeniuubp, wju  wofuwwmwupnd  hpwlywuwgyb] k
wyjwiubiph  puwywuntwgnw: Uwywju  wndjwijubph  puwywintwgdwl  unwunwnwun
wmwppbpwyubpp  Yppwnbih sGu  hGunwagstph  npuwpydwu  nbwpnd: - W huy
wwwndwnny puwlwunuwgnip hpwlwuwgyb) b hbnlyw) nwuwyny’

_ Yiyx — Vx

Voo _—
HEjX r
5 x

npunbin ¥ x-U hwdwwwuwnwufuwu dhohtu wndtpu k, huy s . -p' unwunwpun obnnuip:

SYyjwjubph  puwywunuwgnwhg hGunn  Jwpunp fuunpp £ twb  pwgwlwinn
wyjwiutiph yGpwguwhwwnwip: UWu wwpwgwjnd bu Yupbh £ Yppwnt) pwqdwphy
dninbignuiubip: Ophuwl’ v, ,-p  thnfuwphub v, ,-h  dhohuny Ywd dbnhwuny, Ywd
vix — hnput  wwwwhwlywu wpdtpnd Ywd JGpohu punniwd  wpdbpnd Yuwd
ogunwgnpdt gdwihu hunbpwniwghw: Yhpohtupu nbwpnut®

Yiex = Yiax (j

FE_J'E = Yiax + b — _ﬂ’)

npinbin v..x —n U v,,x — n hwdwwywwwuuwuwpwp wdbbwdnnpy hweonpn L bwhunpn
wpdtipubpu  Gu:  UWu  woluwwnwupnd  dwutwynpwwbtiu - Yppwnytp £ gdwjhu
huntpwniwghwh dbennp:

Syjwubph Uwuwwwuinpwundwu W hwdwwwwnwufuwu
udwunigjwt/hnwynpnipjwt  gnpdwlgh puwnpnieniuhg  hbinn hwenpn  fuunhpp
dwdwuwlwihu 2wpptiph pjwumbpwynpdwu wignpphpedh puwnpnyenut £ Snjnyegyniu
niubt pwquwpehy dninbgnudutip, npnug JdGdwdwutnyeniup hhdudwd £ nuuwlwu
pluuwntipwip dennutiph Ypw, htugwhuhp Gu dnnbih, ubplujwgnighgutiph hhdwu Ypw,
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hhGpwplupy, funnyeywu  dnwyghwh hpdwt Jpw L wyt: Wu  woluwnmwupnd
Ywunpwnwnuwup ubpyuywgnighsubph  hpdwu Jpw  pjuuwnbipwihtu  Jbpindniypyuiup'
Jwutwynpwwbu K-means-hu”®: Uju dninbigdwt hhduwlwu pwybpp hbnlywu Gu.
uygqpnud  hpwlwuwgynwd £ optiyinutiph  hGunwagdtph  dholt  hinwynpnyeniuutiph
quwhwwnnud: Npnawyh swihwuhoh hhdwt Yypw punpygnid Gu uygpuwlwu pjuunbpubph
yGuwmpnuubpp L hpwlwuwgynd £ opjluinubph fudpwynpnuip hwdbdwwnmwpwp udwt
pjwuwnbipwhu ytuwnpnuubiphu: Wjunthbiuinl pjwuwnbiputiph ytuwnpnuubipp
Jepwhwodwpyynd GU* hhdp punniuting dhohtu wipdtipubipp, W Ypyhtu hpwlwuwgynd
opjtiywnubtiph fudpwynpnid: Uju gnpdpupwgp 2wpniwwyynd k, dhusl Yywqdwynpybu
owwnhdw)| pjwuwnbtiputipp: Wu dbpnnh hhduwlwu pblipnygyniup wyu £, np pjuuwnbiputiph
pwuwlyp Uwfuopnp wbiwp £ wpdph: Uwlwit wju fuunppp dwuwdp Ywpbih £ not,
fudpwynpdwu npwyp quwhwwnn wnwppbp pwtwlywywu swihwuhpubph Yhpwndwu
dhongny, ophuwly ' AIC, BIC, Calinski & Harabasz U wju:"° Uwutwynpwubu

w2luwwnwupnd Yhpwnyb £ Calinski & Harabasz gnpdwlhgp.

Trace (B) n —k
Trace (W) k — 1

c(k) =

npuintin B — U pjwuwnbputiph dholt Ynjwpwghnu dwunphgu £, htinbwpwnp Trace (B)-h
pwpdp wpdbpp Gupwnpn £ hwpwpbpwywunpbu jwy pwfuwd pjuwuwmbpubp, huy
w—1u ' pptupg ubpywjwugund E  pjuuwmbpubph  ubpund  gquugnn  opjblwnubph
Ynqwpwghnt Jdwwphgp. wybih gwdép wpdbpp Upwuwynwd L, np  pjwuwmbpubpp
wnryniuwybin Gu pwofuwé:

Wuwhuny, uvwhdwuwnpulwunigjwu dwlwpnwyp quwhwwnn nunbuwlwu L
unghwjwywu gnighsubiph EdwhppYy ybpndnygjwu hpwlwuwgdwu hwdwp Yhpwnyb) Gu
Cwdwpluwphwihu pwuyp™® U Updnyph dhowqggqwiht  hhduwnpwdh™®  wndjwiubpp:
Uwhdwnpwywuniygjwu dwlwpnwyh wnbuwlywu dnnbijh hpdwt ypw wju ndjujubipnhg
punpyby BU tnunbuwlwu W unghwjwlwu  gnighsubpp' opjtlwnpy gnighsubpp: Ythgnip,
nunbuwlwu gnighsubipt Gu( gdwwwunybp 3. 2. 1. 1)

% punhwuntp Ubpnpnwiubph dwywih hwpwpbpnyeniup <LU-hU,

178 Lee ).-G., Han J., and Whang K.-Y.. Trajectory clustering: A partition-and-group framework. SIGMOD Conference, 2007. pp. 593-604.

7% Keogh E. and Kasetty S. On the Need for Time Series Data Mining Benchmarks: A Survey and Empirical Demonstration, In Proc. of the 8th ACM SIGKDD
International Conference on Knowledge Discovery and Data Mining, 2002. pp. 102—111.

'8 The World Bank, World Development Indicators, 2017.

8" IMF, Financial Soundness Indicators, 2018.
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dujwdubtiph phdp hwquwp dwpnnt hwayny ,
dwhwgwdubph phdp hwqwp dwpnnt hwoyny,

Yppnyejwu Yypw whnwywu dwiuubiph dwywih hwpwpbpwygnyejniup <LU-HU,
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Qowwwwnlybip 3. 2. 1. 2. 2000 - 2015ppE. tipypubtiph unghwjwlwu gnighsubiph dwdwuwlwiht swppbipp

Wu gnighsutiph hhdwu Jpw phpwywuwgyb) £ 1996 - 2016 pee. hwpiniphg wybih
Gpypubph wnYwiubph twuwwwwnpwunnd, puwywuntwgnw b wuhpwdbnnyeuu
nbwpnw  Ybpwquwhwwnwi:  Yppwnbiny k-means pwqdwagnpdntu  dwdwuwlwhu
ownpbiph  pjwuwnbpwiht  Jbpindniygjwt  dGpnnwpwunyeniup W hGwnwgdtiph  dholu
L,norm hbGnwynpniypjwt gnpdwyhgp' Gpypubpp fudpwynpdb) Gu 5 U 7 pjwuwnbpubpp’
hwdwwwwwufuwtwpwp nunbuwlwu U unghwwlywu gnighsutiph  hhdwu  Jpw'®:
Uwnwgywd pjwuwmbiputipp ubpyujwgywd tu gdwwwnytip 3. 2. 1. 3-nud:

8 Cwynpjwu b. : Uwhdwuwnpulwunyejwt nunbuwlwt b unghwjwlwu gnpdnuutiph fdwhphYy ybpindnyeniu: $huwtuuttp b Eynundhlu, N 11-12,
2018, k9 90-94,

83



£/
LYe
S

i e,

o
=y
R, o el

Fdwwywwinlbn 3. 2. 1. 3. Vwhdwtwnpwlwinyejwt dwhwpnwlp guwhwinn nbnbuwlw (Gwiuhg) W unghwwlwu
(wghg) gnighsubiph dwdwtwlwiht 2wpptinh hhiw Ypw plnutiph pruuntipubinp™

Wuwhuny Ywpnn Gup UG, np Gpypubiph unghwp-inunbuwlwu qupgqugnwip L
Upw Jpw hbunhnnighnuw|  gnighsubiph, wn pYnud  uwhdwuwnpwywunyjwu
wgnbignieiniup, pwqdhgu nwnuwuppdb) £, vwluwiu vwhdwlwthwy wunpunupé k
Ywwwnyti upwug nhuwdhwih  Edwpppy  ybppnnyejuup: Uwutwynpwwbiu
hwqywnbw Lt Yphpwnyti dwdwuwlwhtu owpptph pjwunbpwht  JGndnyguu
dapnnwpwunteniup: Wn puy wwuwnbwnny wju  wojuwwnwupnd  hpwywuwgyb) k
uwhdwlwnpwywuniyegjwtu  dwlwpnwyp quwhwwnn nunbuwlwu W unghwulwu
gnighsuph  hpdwt  Jpw  Gpypubph  fudpwynpnud  Jbpnugywy  dbpnnwuntejwl
Yppwndwdp: Unwgywé wpnyniupubipp gnyg Gu wnwihu, np hGinfunphpnwjhtu Gpyputpp
wnunbuwywu b unghwjwywt qupqugnuip ytpohtu 20 wnwphubph pupwgpnd gpbiptk
unyu hbwnwgdény £ owpddb;: Wu wbuwyh hnpuywpudwényeniup  tpund £ uwl
Gpypubph wy| fudptpnud bu: <wpy § wpdwtwagpt), np wju nwuwlwpgnwdp Ywnpbh
Yppwnt GBpywpwdwdybn nwqiwydwpnienibubph  Jowydwu W hbunhwnnighnuwg
gnighsubiph  thnthnfuniejniuutiph - wgnbignyejwt  quwhwwndwtu  dwdwuwy: UYLy,
ubpyuwjugywd dbpnnwpwunieinup Ywpbih £ Yppwnb] twl uwhdwuwnpwywunyejuu
dwlwpnwyp quwhwwnn wj| opjluinhy gnighsubiph nunwWiuwuppnyejwu dwdwuwy:

18 Sh'u Cwytiiws 3. :
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3.2.2. Uwhdwuwnpwwunipjutt dwwpnwlyp quwhwwnnn opjlinhy gnighsubiph
pwiwljwlwtu quwhwwnmwwuutph Yunnignuip £ hwdwjupubph

qupqugiwt hwiwpyh ophuwlyny

Uwhdwuwnpwlwunyegjwtu  dwlwpnwyh quwhwwnndp Gupwnpnd £ hp pninp
pwnwnphsubph  hwdwp pwuwywywt quwhwwmwlwuubph  wnywjnyenu:  Uwlw)u
upwughg ny pnnph - hwdwp £ hpwlwuwgyt] pwlwlwlwt  quwhwwnwlwuutph
Ywnnignud, Ywd wnlyw quwhwwnwlwuubpp pbph Gu: <Gnbwpwp, wuhpwdtion L unp
quwhwwnwlwuubp Yunnigh)®: Unbuwfununyejut wju pwdhup udphpdwsd £ winwhuh
pwnwnphsubphg  deyh  ppwgdwtu  quwhwwnwlwup'  Swpwdpwiht  qupgugdwu
hwdwpyh (SRL) Ywnnigdwup: Swpwdpwiht hwdwswih qupgugnudp wuhpwdtion
wwpdwu £ Gpyph Yuynit qupqugdwu hwdwp, b 2w Gpypubpnwd, wyn pyYnd
Cwywunwuh <wupwwbnnyenunid, wjt wdpwgpjwd b uwhdwuwnpnipjudp’

<nnywéd 86. Mhwnnypjuu pwnwpwlwuniejwu hhduwlywu uwwwnwyubipp

Sunbuwywt, unghwwlwu L  dowlniewiht  npppnubpnd whwnyeywu
pwnwpwlwunyejwu  hhduwywu uwwwnwlubpu GU'. . ., nwpwdpwihu  hwdwswih
quipqugndp:'®

(Ftwbun wju ninnnipjwdp Yunnigyt| Gu dhowqquiht quwhwwnwywuubn, vwlw)u
Upwughg psGpu GU hwdwwwphwly quwhwwnnd  wju  npnyph  hpwgnup W
wpryniuwybwnneniup: <& nmwpwdpwiht juwnwdwpdwu b qupgugdwt

186

Uwfuwpwnpnieintup Jwyb) £ npn2 quwhwnwlwuubp™, vwlwit wju w2luwnwupnid
wnwownyynd £ hwdwwwphwly quwhwnwlwup'  Swpwdpwiht  qupgugdwu
hwiwpyh Yunnigdwu depnnwpwunyeiniu':

£ Swpwdpwihtu qupqugdwu hwdwpehyp (SRL) quwhwuinnd £ << hwdwjupubiph
(hwdwdéwu <s Jwpswwnwpwdpwihu pwdwudwu) unghw|-inunbiuwlwu
qupgugywontejwu hwpwpbpwywu wunphbwup:

Wu gngwuhpp dowlydbp £ Cwjwunwup  Lwupwwbinngguu  gjniquyjut
hwdwjuputiph  qupgqwgdwu  dwlywpnwyh quwhwwndwtu hwdwp:  <wdwpytipp

'® St'u 2. 2

1% £ uwhdwuwnpnipniu:

1% Jwpnwpywu L. , Stpntpjwt 4., ‘twpphtywt W, $yninwlywt hwdwjupttiph unghw-inunbuwlwt quipgugdwt dwlwpnwlutiph wdthnth
quwhwwndwu dbpnnwpwuntgiw ontpg, Ywnp hpww., Gplwu, 2012: £y 4-17:

'8 Chakhoyan G., Hakobyan Y.. Territorial Development Index: Case Study Of The Republic Of Armenia. Proceedings of Engineering Academy of Armenia
(PEAA), Vol. 14 No 3, 2017, pp. 355-361,
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Yhpwnnuip nmwpwdpwiht qupgugdwi nwnduwuhpnieniuutipnid puqdhgu Yhpwnyb §

wmwppbp Gpypubipnid.

% Mnpuniquihwh NUTS 3 dwlwpnuwyp hwdwp Uwpnlupt  qupgugdwu
hwdwphyp (HDI Portugal)®® hhdujwé t Uwpnlwihu qupqugdwlt hwdwpyh
Ywnnigdwt dGpnnwpwunyejwt ypw, uwluiu nhuwnpyynd Gu twb bu 2 pwnunphy'
wnbnwywu junwywnpdwu W 2powlw dhowywjnh:

¢ U  wwpwspwpt  dpguwlygnipjw hwdwphyp (RCH'®  hphdujws k
Cwdwpfuwphwihtt - nunbuwywu  $npnudh gnpw)  dpgniwynipjwt hwdweyh
dpnnwpwuntgjwlt Yypw, uwlwiu hwodh £ wnunw unghwjwlwt W Ywuph npwyp
pwnwnphgp Unyuwbtiu:

< hunpjuphwjh Swpwépwiht qupgugdwyu hwdwphyp (RCI Croatia)'®® hhdujwsd k
hhug hhduwlwu unghw-nunbuwlwu gnigwuhsubph hwdwygdwu Ypw, Upwug
quwhwwndwu U Yondwtu dbennwpwunyeniup uwhdwuynw £ Yunwydwpniejwu
npnodwdp™":

SR<-h hhduwywu uywwmwlubipp U fjuunhpubipu Gu.

> hwdwjupubiph unghw|-inunbiuwywu qupgugywontejwu wuwmnhbwup
pwluwywlwu quwhwwnnid,

> hwdwjupubiph hwdtdwwnniejwu hpwlwuwgnud, nwuwlwpgnw, wnwyb| fungbih
hwdwjupbph pwgwhwjunnid,

> hpwlwuwgynn pwnwpwlwuntejniuubiph donmwnhwnwpynid ]
wnryniuwybnnigjwt quwhwunnid,

> npnonwduph Jujwgdwu  gnpdpupwgh  wowlygnud,  wpryniuwybuinniejw
pwpdpwgntd,

> hhduwlwu fuunhpubiph wjunnpnonud b pwuwlwywu hhduwynpnid,

> hwdwjupuipnid ~ gnpdnn wwpptp  unghwj-nunbuwlwu  Gplunypubph
thnfuyuwwygywdnyeniuubiph nwnwtwuppniejwt hpwwuwgnd b wywwmbwnubph
hwjinuwpbpnud:

1% Sjlva R. A Regional Human Development Index for Portugal // CEFAGE-UE Working Paper. 2012.

18 Kozovska K.- A. and Lewis P. A New Regional Competitiveness Index: Theory, Methods and Findings. 2011.

19 Perigi¢ A., Wagner V. Development index: analysis of the basic instrument of Croatian regional policy // Financial theory and practice. Vol. 39, No. 2 2014.
pp. 206-236.

1! Decree on Development Index, 2010.
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Wdd ubpywjwgubup SR<L-h Junnigdwt dGpnnwpwunyeginiup: SRL- Junnigdwl
hwdwp ogquwagnpdytp tu << wnwpwoédpwht  Yunwlwpdwu L qupqugdwu
Uwluwpwpniejwu Ynndhg npwdwnpywé 2015p. -h ndjwiutipp: Lpwup hphdujwd Gu
hwdwjupubph  ntywywpubiph  hwpgnwtph  Jpw: Yppwntind Gpypnpn  gfunwd
ubpyuwywgqwd dninbgndubpp’  ppwywuwgytp £ owdjuiubph dowynd,  pugwluwinn
wnyjwiubiph ypwqlwhwwnnid, ny opjtlwinhy gnighsubiph hbnwgnw, fuwswdal unnignid:
Uprynwpnwd unwgyb] Gu wnwyb) pwu 900 gnighsubp: Lpwug hhdwu Ypw Yunnigyb)
tu 482 gnighsubip, npnup quwhwuwnd Gu hwdwjupubpp wwpptp Ynndbphg: Ophuwly'
hwupwjhtu npwuuwynpunp hwuwubiihnieiniup, dujwodubtiph phyp, wudowy hnntiph Yohnp
U wjuwbu owpniuwy:

SRL-h unnigdwt hwdwp hweonpn pwjp wuhpwdtiogun gnighsubph punpnyeynwut k:
Snighsutipnh puwnpnieinup b fjudpwynpnuip hhdujwsd £ << nmwpwédpwiht junwywpdwu
L qupgwugdwu uwfuwpwpnypjwu Ynndhg 2015-2016 pR.-h pupwgpnd Yuwwnwnpywd
SWOT (bpindnigjwiu Yypw: Yhgnip, uwhdwudb) Gu nye hGuwunibp' pwnwnphsubn,
npnup Uywpwagpnud Gu hwdwjuputiph qupqugywontejwu dwlwpnwyp:

—I drnnnupriwgpualju hpoaghéwlp |
é -I “hluwgy duitubnp |
(=]
g_ -I “npnienp |
=
g, = -I 2pLuny wdnuyz) wit dualjunprulp |
=2 -
‘% 3 —I Suwnbuwlywit yhéwlyp |
=
ol
“§ —I Spuwituwnpuwhu Bupwlwnmnigywasputinh Jhawlp |
=
=1
w —I Zwiupwht puwinhpubiph huuwtb hngggniup |
~| Puwlth Ywnnygubiph Yhéwlyn |

Lpwughg jnipwpwuginipp guwhwwnynd £ dh gwpp gnighsubiph dhongny, npnup
uwhdwuynw U Uwpunpn pwynud:  Upfluwwnwuph 2powtwyubpnd hpwywuwgyb) k
Jntpwpwuginip pwnwnphsh quwhwunwywuh Yunnignud: “Hpw hwdwp hpwlywuwgyb) £
gnighsubiph  puwywunuwgnd™®: Yhgnip, Yhpwnyby £ wnynuwhu (wugp. * percentile)
wwwywubhnygjwu hhdwu Jpw dbpnnp: Pninp gnighsubipp  duwthnfudl Gu 1-10
uwunnwyny, npwnbin 1-p ujuqugnyu wpdbpu k, huy 10-p" wnwybugnyu: Ujunthbunl
gnighsubipp hwywuwn Yohnutipnd dhwynpyti Gu:

2 SHu 2. 3:
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X, = Z 5g*ﬂ}-,npmhr[51 =d, =...= &,
=1

Upryniupnid jnipwpwtginip hwdwjup punipwgpynd £ SRL-h nye pwnwnphsutiph
dhongny:

Unwoht  pwnunphsp  «dnnnpnugpulwt hpwyhdwyp»-u - E(gdwuwwmnytin.
3. 2. 2. 1), npp quwhwwnud £ puwlysnigjwu wéh b qupqugdwu dwlywpnuyp: <<-h dh
owpp hwdwjuputipnud wpnhwywt § ptwysnygjwi dtpwgdwu fuunhpp: Uju fuunhpp ng
dhwju pwgwuwywt wgnbignieinit £ niubund ndjw) hwdwjuph qupqugdw, wj] bwl
tpuph qupquigdwt hhduwlywu npngsh’ dwpnluihtt Ywwhuowih npuyh pw: Wu
pwnwnphsp ubipwnnud £ «wdnwuwnwdniiniuutp/wdnwutnieiniutbp
hwpwpbpwygnyentup»,  «wdnwunyenibubph pwuwyp 1000 puwlysh  hwoyny»,
«dujwdutiph phyp 1000 puwysh hwoyny», «dwhwgwdutph phyp 1000 puwysh
hwoyny», «65+ wwpblwu plwysnypyuu  %-p», «bGphnwuwpn/dtp  puwlysniejwu
hwpwpbpwygnyeniup», «puwlysnypuwt  ujujwdnyejwu gnigwuhop  (GpGluwubph L
dtiptiph pYwpwuwyh hwpwptipnieiniup dhoht tnwiphph puwlsnigyutp)» U «3-hg wyby
GpGluwubpnd SS-h %-p»: Ywwnwpjwd quwhwnnwubpp hwunnd G, np wnwyb
fungtifh hwdwjupubpp Lnnh, Ujntupp b Swyny dwpgbipnud Gu:

120
100
80
60
40
20
0

450
543 100 350 475 538 600 800
519 099 313  4s0 519 588 7sg
5.41] 1.03 3.75| 4.50| 5.44) 6.25 .00
475 11a] 200 388  ass| 550 7.5

5.70| 1.13 3.13 4.75] 5.75] 6.41 8.00
441 123]  205]  338]  a2s] 5o g
4.78| 0.97 2.13 4.38| 4.88 5.38| 7.00|
483 103 238 413 475 550 7.38)
5.15 1.14 2.00 4.38 5.13 5.88 8.88

Sowwwwnlybip 3. 2. 2. 1 S2<-h «dnnnypnugpwlwu hpwyhtwyh» pwnwnphsp 2015e. quwhwwndwy wpnyniupnid
Gpypnpn pwnwnphsp  «YGLUWWWdwuLGPU»  BU  (@dwwwwnybp. 3. 2. 2. 2):
Cwoyh wnubiiny £&<-nwd npny dwipgbiph gwsdp Glwdnunubiph dwlwpnwyp' wuhpwdbion
Ytuuwwwypdwuubph pwgwlwnyeiniup wnwugpwjhtu hhduwhwpgtiphg £: Wu ubpwnnud
E hbnlyw| pwnwnphsubpp' «yeunpnuwgywsd ququidwunwlwpwpnid niubignn SS %-po,
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«bhpugwsd htinwtunu nwutignn SS %-p», «poowyiht htinwfunu niubignn SS %-p», «tnwuhph
htwn Juwywd fuunhpubp nwubignn puwysniygjwu %-p», «9opudwnwywpwpdwu fuunhp
niubignn puwysnijw %-p», «ybpbluyutiph htinn juwwywsd fuunhp nwubignn puwlysniejwu
%-p», «wdnwuwndywd Sunnubp nwbignn  Gpbluwubph  %-p»,  «dhwynndwup
dunnwgnipy GpGluwubph %-p», «wnwug dunnwlwu futwdph duwgwd GpGluwubph %-
p»: Wu nbiwypnd wnwyb| fungtilh hwdwjupubpp gunuynud Gu Shpwynwd, Swyninwd b
Qbnwppntuhpnid:

150

100

50

B p Tl 0%
R i 2 e
saw PO , ¢
AR z S .
3 s 27 £ 2
e
e J
P %9
b U %
e " A
i )
e A
fresees 'y‘ S
i Vol
\

Séwwwwnytp 3. 2. 2. 2SQ<-h «Hb'(.luujmujjdw'(.l'(.lhp» pwnuwnphsp 2015p.  quwhwwndwu wpryniupnuwd
Uty wj wpnpwlwt fuunpp b hwdwjupubph puwysnygwt  gpunywdnyejwi
dwlwpnwyp' npwbu Bppnpn pwnwinphs (@dwwwwnybp 3. 2. 2. 3): luunhpu wyu k, np
nunbuwywu gnpéniubingjwu 80 winynup YGuwnmpnuwgwsd £ dwjpwpwnwpnud: UyLhu,

dh 2wpp dwpgbiph ubipnpnwwihu gpwysnyyniup gwdnp k£, npu wuninnwyhnpbit wgnnud
hwdwjuph wunwdubph Glwdnunutpph dwywpnwyh Jypw: Wu pwnwnphsp ubipwnnd k
«gnpéwgnpynipjuu  dwlwpnwyp», «gnpdwwnniubph  %»,  «gjniqununbunyniuntd
gpwnyuwdubph %-p»: <wny b wpdwuwagnt), np Lnnjw dwpgnid gunuynn hwdwjupubpp
gpwugnud Gu wdbkuwgwoép wpryntupubpp:

L

Fdwwwwnybip 3. 2. 2. 3 SRLh «Rpunywdnipjwu» pwnwnphsp . 2015p. quwhwwndwl wpryniupnid
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Uh 2wpp tdwhphYy nwnwduwuppnieiniuubp hhduwynpb) Gu Ypenyejuu npuwyp L
nuwnbuwlwu qupgqugdwu dhol thnfuywiudwsdniginiup™®: Wn huly wwwnbwnny SRL-nid
ubpwnqws t «YUppniejwl» pwnwnphgn’ npwbu snppnpn pwnwnphs (Gdwwwwnybp
3.2.2.4): Wu ubpwnn £ «gpwghunnipjut dwlwpnuwy (16 wwpbwuhg wyb)
puwysnhypjwu dbg)», «Ypenyejwt Yypw Yuwuwnwpjwd dwiuubiph dwutwpwdhup pjniobh
dbg», «Yppniejwt whwwlwu Sdwfuubpp JdtYy wowlybpinh hwoyny», «pwnédp. Ypp.
puwysnypjwu phyp 1000 puwysh hwoyny»: Ywunwpywd quuwhwinndubph hhdwu pw
Ywpnn Gup wunb|, np wnwyb| fungtifh hwdwjupubpu Gu Ujntuhpp b Stnwppnwuhpp:

100
80
60
40
20

262 203 0.00 100 200 388 7.5
489 163 1.00 3.75 500 600 7.50)
344 207 0.00 150 375 525 7.5
296 198 0.00 125 225 463 7.50)
431 227 0.75 2 zsi 631 779
384 187 0.00 250 400 525 7.5
349 192 0.00 194 250 481 7.5
270 167 0.00 1.50 238 300 650)
439 199 0.75 2.50 500 600 7.5
343 190 0.75 2.00 300 500 7.50)
353 2.06 175 325 525 775

Fowwwwnytip. 3. 2. 2. 4 S2<-h «Yppnirjwu» pwnwnphsp 2015p.  quwhwwndwy wpryntupnwd

<hugbpnpnp  «Sunbuwywu  hpwyhbwlyh» pwnwnphsu £, npp quwhwunnd §
pnbih  wpryniuwybnnegyniup W nbunipuutph  pwotunudp(qdwwwnytn. 3. 2. 2. 5):
Cwyyp  wnubind  hwdwjupubph  qupgqugdwtu  gwdp  Jwlwpnwlyp'  wnbnuywu
huptwlwnwywpdwt Jdwpdhuubph Glwdnunubpp pwdwpwp 6 pninp dwjuubipp
swdytnt hwdwp: Pwgh win, nbnwiwt unwywpnigjwt pnwbh «wnnwh» pwdhup
qupswywu Swfuubippuu Lt <Gnbwpwp, pnwbunwynpdwt wpryniwwybnngegniup
hwdwjupubiph qupgqugdwu Yuplnp wwyjdwu £ Wu ubGpwnnd £ «wnlw nbunwpuubiph
ogwnwagnpddwt npwyp (sdpwyynn hnnuwnmwpwédputbip)», «pnwbnwiht dwhuu/GYwdnin
hwpwpbpwhgnpiniup»,  «pnighitnwhtt ntiphghinp dbly  puwlsh  hwaynyy,
«gjninwntnbuwlwi hnn niubgnn SS %-p»: Suwhwwnnwdubph wpryntupnd - wnwyb
fungbijh Gu Ywjng Anph W Uintuhph hwdwjupubpp:

' Sjanesi B. and Reenen J. The return to education: Macroecnomics. Journal of Economic Surveys, 17, issue 2, 2003. pp. 157-200; Krueger A. and Lindahl
M. Education for growth: Why and for whom? Journal of Economic Literature 39(4). 2001. pp. 1101-1136.

90



120
100
80

60
20 il [

MmO T nNNWUOWRSMS000000 G0

=]

e e e e e e e e e e e e e e e e e e e et

5.78
5.83
5.02
5.94
5.97]
5.24 5.68
6.05) 5.64
4.51 5.28|
5.18| 5.65]
a.sj 4.35|
550 635

Fowwwwnytip. 3. 2. 2. 5 S2&-h «Sunbiuwlwu yhdwyh» pwnwnphsp 2015p. . quwhwwndwu wpryntupnud

<L hwdwjupubph  hwdwp  wpnpwlwu  fuunhp £ twb  «Spwluwnpuwht
Gupwlywnnigywdputiph ypbwyp» (gdwwwwnybp 3. 2. 2. 6), hwunluwwbu uwhdwuwdbps
hwdwjupubpnud: Wu ubpwnnud N «hwuwpwywywu wmpwluwnpunp
hwéwfuwlwunyeniup», «nbiwh Gplwu hwuwpwywywu inpwluwnpup
hwéwhuwlwunyenu», «puwlsnyjuu  phdp  JdGY  hwuwpwywlwtu  wnpwluwnpunp
hwayny», «dwlwwwphubph npwyp ddnwup», «<hwdwjupubiph dhol dwuwwwphubiph
npwyp»,  «UGphwdwjupwjht dwlwwwphuGph  npwyp» U «wudwnwuywn
dwuwwuwphubiph %»: Uu pwnwnphsh nbwpnd wnwyb| fungbiih hwdwjupubipp gunuynid
GUu Lnnhnwd, Chpwynid b Ujntuhpnid:

120
100
80
60

40
2 ||I|III||I||III|I-__

P e e e ey ey ey ey ey ey ey ey ey ey ey oy ey ey

OO0 ddddMNNNNM MMMt

o o e e S T ot o o e o et e e e i St Y Y’

2.56 0.42 1.14) 2.29 2.57 2.86 3.14)
2.18 0.64 0.43] 186 2.29) 2.57, 3.57]
2.01 0.67 0.43] 157 2.00| 2.43 371
1.61) 0.75 0.14) 1.00| 1.57] 2.11 3.29
2.62 0.68 1.00 2.14| 2.71 3.14 3.86
1.49 0.79 0.14] 0.86 1.57] 2.00] 3.43
1.37 0.65 0.14| 0.96 1.29 1.75) 3.29
129 0.78 0.14 0.71] 1.29 171 3.14
1.89 0.66 0.29 1.43 2.00| 2.29 3.71
1.70 0.69 0.43) 1.29 1.71] 2.29 2.86
187 0.81 0.14 1.29 1.86 243 3.86

Fowwwwnytip. 3. 2. 2. 6 SRL-h «Spwuuwnpuwihtu Gupwywnnigywdputiph yhéwyp» pwnwnphsp 2015p. .

quwhwwndwu wpryntupnwd
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3npbipnpn pwnunphsp’ «Lwupwht pwphputiph hwuwubhnieiniup»( gdwwwwnytp
3.2.2.7), ywpunp £ hwdwjuph wunwdubph Yuwuph pwpdp npwyh wwwhndwu
hwdwp: Wu quwhwwnynw £ «ung. dwn.  dwwnignn Yuwqdwybpwniejniuubiphg»,
«dninwyw wmpwluwnpuwihu Ywjwpwuhg», «wnuwnpwyhu ytuinhg»,
«Jwpuwyhpwunghg», «Jwpywijpt  Yugdwybpwnyejwu», pwulyh  dwutwbninhg»,
«pnidwlwu  hwuwnwinnieiniuhg», «Yppwywl  hwuwmwwnnyentuhg», «wpunwlwpg
hpwyhdwlyubph Ywnwlwpdwt YGunpnuhg» hbnwynpnigyniuutiph  gnigwuhaubiph

dhongny:

Sowwwwnytip. 3. 2. 2. 7 S2&-h «Lwupwihtu pwphputiph hwuwubinyejwu» pwnwnphsp 2015p. quwhwwndwu
wpryntupnwd

Nabipnpn pwnwnphgp  puniewgnpnud £ puwlbih - Yunnygubiph  dhwyp:  Uju
Ubpwnnud £ «50 vwpnig wytih 2whwagnpdynn puwybih Yunnygubiph %-p», «ybiptuyh
fuunpny  puwlbih - wwpwdpubph - %-p»,  «opuidwinwlupwn - fuunpny - puwybih
tnwpwépubinh %-p», «ypwpwihu Yuwnnygubiph %-p»:

200
150
100

50

5.50, 8.00, 8.50,
2.00| 8.00| 8.50, 9.00 10.00,
3.25 7.75, 8.00 8.75) 10.00
6.00| 8.06, 8.88 9.50) 10.00,

3.75 8.00| 875, 9.00) 10.00)
5.25 8.50, 9.25] 9.50; 10.00
3.50] 7.75, 8.25, 9.00  10.00
3.25 831 9.75, 10.00; 10.00

4.75 8.50, 9.50, 9.75; 10.00

450 8.50| 9.00| 9.50) 10.00,
2.00 8.00 8.75 9.50 10.00
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Fdwwwnltip. 3. 2. 2. 8 SRE-h «Puwltih Yunnygubiph Yhbwl» pwnwnphsp 2015p.  quwhwindwl wpnyniupnud

S2<4-h Yunmgdwu  Jtpghu  puyip  pwnwnphgutiph - Yghnutiph  npngnudp - b
dhwgpwynpnwit £ buswbu wpnbu updt) £, hwdwpytph Yunnigdwt dwdwuwy
gnnigntu - nubt pwnuinphsubph Yondwu  pwqdwehy  dnnbgndubp:™®* SR<-h
Ywnnigdwu dwdwuwy Yhpwnyb b wypuinpwupwihu dninbgnud, npp hhdudwd £ Gplypuwyg
pjwuwnbipwipu  Ybpnwdnyjwu  dbpnnupwuniejwt  Ypw: Snipupwtsnip  pwnuwnphsh
Y2hnp npnadt £ jnipwpwiugniph hwpwpbpuwlwt Yupunpniejwu hhdwu pw'™:

Jlu-
TDI = Z w, #1I,
n=1

Upryniupnid  jnipwpwtsinyn hwdwjuph  hwpwpbpwywt  qupgugdwu  dwlwpnwyp
ubpyuwywgynd £ [0, 10] Jdhowlwpnud, 0-U' wdbuwgwdp, huy 10-p° wdbuwpwpdp
dwlwpnwyu k:

[] 455-5.18
[] s15-5.54
[] s54-5.82
[] se2-611
I s11-537
B s37-562
W cs3-501
B soi-72
B 72i-7ss

SGéwwnwinytip 3. 2. 2. 9 SRL-U pun gyninwlwu hwdwjupubiph 2015p.
Wuwhuny SRL-u Ywpnn Lt hwunbu quw| npwbu wpryniuwybuin  gnpdhp
hwdwjupubph  qupgqwugdwt  pwnwpwlwuniyenwutubph  dowlydwu,  Yuunwpwd

" Sbu2. 3:
'%The SPSS Two Step cluster component, Technical report, SPSS Inc. 21. 2001.
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w2fuwwnwuputiph  donwnhunwpydwu  hwdwp: Wu pny;  wnwhu  hpwlwuwgub
hwdwjupubiph dhol hwibdwwnwlwu Jbpnidnignit’

e JUhwbGUqw = =Jwnncfuwil
dnnnypnuwigpwiywiu
hpwyhduwy

Swipwbdpwyhu
quipqugdwil
hwdwpehy -~ 7.8 5.8

7 7k| GUuwwuwydwiuutn

Fuwytih  10.06 '
Jwnnygutph ¢
Ywpguwyhtwyp §

2pwnyudnipyniu

Swlpwyhu
pwphputph 9.3
hwuwuGhnLpynLu

3 UppnLpnLtu

Spwiluwnpuwhu
GupwywnnLgwbph
Ywpqwiyhtwyp

7.6
SwunuGuwywl
hpwyhdwy

Sowwnwwnlybip 3. 2. 2. 10 SR< hhdwu Ypw Uuhybidqu b Uwpnifuwt hwdwjuputiph hwdbdwnwywt gbpndnigyntu

Uwlwyjt wyu gqnipy sk bwle npn2 pbpnieinituttphg: fuunhpp wyu £, np npn2 Yuplnp
pwnwnphsubip sku ubpwnyb] SR<-h Yunnigdwu dby indjwjubph Yw'd puwgwlwiniyejw,
Yw'd ny wdpnnowlwunyejwt wpryniupnd: Yhgnip, Ywplunpbing 2powlw dhowdwyph
ypdwlyph quwhwundwu U SR<nWd Upw Ubpwndwu  wuhpwdbonneniup’
wwnblwhununigjwt  opowuwyubpnd  ppwlwtwgdby £ 2powlw  dhowwipp
pwnwnphsubiphg dayh' oph npwyh pwuwlywywu qguwhwwnwlwuh Yunnignidp:

Lbpywynwu <<-nwd dwybpunypwihu optiph, htuswbu twlb dpuninpuwiht onh W
uinnpbpypjw optiph donwnhunwpydwu hwdwp Ywnwufuwuwnne dwpdhup «Gpowyw
dhowdwyph dnuppnphugh W wnbnGlwwyniejwu YGunpnu» whwnwlwu ny wnbnpwihu
Ywqdwybpwnyeniut (CUUSY MNUY) E: Wu wmwpblwu, nwduyjwluwiht b wduwlwu
Yupywdpny wbnGlywuputp £ hpwwwpwynd, npnbn ubpwyuwjugwd Gu  ngjuy
dwldwuwlywhwwnywoénd hwupwwbinnyginiund 9ph npwyh quwhwwwlwuubpp: Syjw
w2fuwwnwupnid ogunwgnpdytip Gu 2016p. <L dwybpunipwihu optiph  YGpwpbipjug
cUUSY-h hpwwwpwlywsd wbnblwuph wndwiubpp: Unnpl pbipdwd  pupunbignid
ubpyuwjwgywsd Gu Jbpnugyw ndjwijubpp: Spowuph wnpwdwghdp gnyg E wwihu 9ph
npwyp htimlyw| uygpniupny. huspwt dtd £ onwlyp, wjupwu pwpép £ quwhwunwywup,
wjuhtpt’ 9nh npwyp Ywnb E:
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Fdwwywnllin 3. 2. 2. 11100 nhnwlnbpnud Ywnwnpyws nhinwplnwubinp 2016p. hwdwn (huspwt onwlyp thnpp &,
wyupwt oph npwlyp pwindn £)

<pdp punnubind wju wndyujubpp’ ppwlwuwgyty £ ongpupwugnp hwdwjupnud
dwybpunipwihu 9ph npwyh quwhwwwlwuh Ywnnignd: Yppwnyb) £ nwpwswlwu
huwnbpwynywghw dtpnnp: Unhwuwpwy nwpwdwlwu ybpindnipntt Yuwnwptiihu Gpynt
nbuwyh hunbpwnywghw Yupbih § Yppwnb;]' Ywiudws upwuhg, ph oguwgnpdnid up
Ytuinbph dhwju wotuwphwapwywu nhppp U hpwphg htinwynpnieniuubpn, rE hwayh Gu
wnuynd bwlb wyn YGnbph npulwlwt punyewanpbipp: Snynyeyntt niubu tnwpwdwywu
humbpwnyughwh  Ywd Ywlfuwwnbudwu  wwppbp  deennubp:™®® <hduwlwund
hpwlwuwgywsé hbwnmwgnunigniuubpp gnyg Gu  wwihu, np pnnp  dbennubinhg
wublwwpryniuwdbtn dbennp Yphghtiqu £ Uphghtigp wy dbennubinhg £, npp nplk
tnwpwopntd gnighsh  snhunwplywd  wpdbipht  quwhwwnwlwuubp  hwodwpybnt
dwdwuwly ogqwwgnpénd L wdjw] wnwpwdph uwhdwlwihwy pYnd Ytwnbpnd
Ywwwpdwsd nhnwpynwubph wpdtpubipp, dwutwynpwwbu wyn Ytwnbph dhol Gnwd
Ynpbywghwubipp: Yphghugh Yhpwnnigyniup Gplpwyjwuh qnpdpupwg t, nph wnweh
pwjnd npnaynud E Yenbph nmwpwdwywu Ynwphwghnu Yuwnnigwdpp, U uwnnigynid
E dwphngpwdp, huy Gpypnpn pwynd win Yndwiphwghnt junmgdwéphg unwgywsd
Y2hnubipp oguwgnpdynid Gu tnwpwodph wy| Yhwnbipnd gnighsh winpdbipp Yuwufuwwnbiubnt
hwdwp: Yphghugh quwhwwndwu wpryntupnd unwund tup ywwnybpwguwug nydjujubp

1% Murphy R., Curriero F, Ball W., Comparison of spatial interpolation methods for water quality evaluation in the chesapeake bay// Journal of Environmental
Engineering. V. 136. N 2. 2010. pp 160-171; Bohling G. Introduction to Geostatistics and Variogram Analysis// Resources for C&PE940, 2005.
197 Geoff Bohling, Kriging// Resources for C&PE940, 2005.
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(wugl.' raster data), nph wdbu Jdh Ytwnnd wpnd £ ooph npwlh Yuuluwwnbudwsd

198.

quwhwwnwlwup™®: Unwgywd pwpunbgp tbpwlwjwgywsd k gédwwywwnybp 3. 2. 2. 11-
nud:

2ph npuljh ghwhwnwljub

[20-26
B 26-29
E29-32
Em32-36
Em36-39

Sowwwwnytip 3. 2. 2. 12 Cwdwjupubtipnd oph npwyh quwhwwwlwup

huswbiu Gpunwd E, hwdwjupubpnd oph npwyh quwhwunwlwup twnwuynd £ (2-
3.9) dhowlwpnd, L Gpyph wwpwodpnw wdtuwdwwnpwy optipp  Upwpwunjwu
nwounwywph, Upwqwd |tnhg hnwhu-wpldnunp, << hjnwhu-wplbp, huswybu twlb
Ujntupph dwpgh hwpwywjhtu hwindwdubtipnd pulwd wnwpwdpubtiph optipu Gu:

Udthnthbind  wyu  pwdhup'  Ywpnn  bGup  Ggpwlwgub), np  woluwwnwupnd
ubpyuwjwgywsd £ uwhdwuwnpwywunigjwt dwwpnwyp qguwhwwnnn opjtlywinhy gnighsh
Ywnnigdwu ophuwly << hwdwjupubph  qupqugdwt  Jwywpnwyh  hwdweyh
ophuwyny, huswybu twb hwodh wnubind 2powlw Jdhowdwiph npwyh qlwhwwndwu
wuhpwdbowngniup’  ppwlwuwgyby £ dbpohupu  opowuwlubpnd  hwdwjupubph
dwybpunypwihu optiph npwyh quwhwwnul: Lojwsd quwhwwnwlwutbpp Ywpnn Gu
Uppwnyb] hwdwujpubph hwdwubn qupgugdwt’ uwhdwuwnpnipywdp wdpwgpywd
tywwwyh  hwdwp  ppwlwiwgws  wofuwwnwupubph  donwnhnwplydwu L
qupgwgdwu  unp  pwnwpwlwunyejwtu  Jowydwu dwdwuwly  npwbu  opjtlwnpy
quwhwwndwu gnpdhputip:

19 Cwynpjwt 6., Quiunuu &.: << hwdwjupubipnd dwybpuniypwihtu optinh npwlh guwhwwnnd: $huwuutbp b Eynundhluw, N 9-10, 2017, ke 156-161,
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3.3. Uucuuiuunruyuunih@3ut vuuurauue sLucusna onrauahsuuuy
SNRShALLENh EUMNPPhY UEMLARNDONRGE3NKL

3.3.1. ®npéwghnwjut guwhwwnwlwuubtph Junwhbjhnipjut Swwpnuyh
Ybpniénieynit

Lwfunpn  pwdunWd  wunpwnwpéwtp uwhdwlwnpulwunyeuu  Jwywpnwyp
quwhwwnn opywinhy gnighsubphtu, uvwlwit wn quwhwwwlwulbpht  hwbwfu
thnfuwphunw Gu thnpdwghwnwlwu quwhwwnwywuubpp: Puswbu wpnbu ubpywjwgpti
Gup, wju wbuwyh quwhwwnwywuubpp nubu npnawyh vwhdwuwthwynwubp, npnup
owwn hwéwhu wunbuynwd Gu: Uwutwynpwwbiu, wju pwdhup tywwnwywninnjuwsd L
thnpdwghunwywu qUuwhwuwnwlwuubph Juwnwhbhnigjwl hhduwfuunpp
nwnwuwuhpnyejwup: huswbu Uzt Gup Gpypnpn gund, wuhpwdbon £ nhunwpybg
thnpéwgbiinubiph dhole thnfuhwdwdwyunieyniup (wug. consensus) b wupunhwuwnniejniup
(wug|. consistency)®:

“thgnip, tdwhphYy quwhwwdwt hpwlwuwgdwtu hwdwp Juunwpbup npnawlyh
Gupwnpnuenutbp: Unwohtu, thnpdwqgbinubph hwpgnwdubph dwdwuwly  hwpgbpp
Ywnnigwéd U wjuwbu, np bywpwagpnud Gu JGY pwnwnpjw| Gpunype: Wuwhuny, tipb A
thnpdwagbunp hwpgbph dGdwdwuunygjwup nwhu £ «5» quwhwunwlywup, wwyw uw
hwdwpnd £, np  wndw] Gpunyph punbhwunyp quwhwunwlwup Uu  «5» L
Quwhwwwlwuttpp npynd Gu hhug wuwnmhéwu Likert swihnnuwunigjwt dhongnd,
npnbn' 1-p wibtwgwdp dwwpnwlu k, 5-p" wdbuwpwpdp:

®Pnpdwgbnubph  hnjuhwdwdwjunyejwu  wumhbéwuph  swhdwu  nbiwypnd
Yhwdwpbup, np wyjuwiubpp wujwuwlwu Gu: Ywwnwpbup hGnlyw| Lpwuwynwubpp:
Lwpgnudubiph wprynwputipp Ywpnn Gu uuwpwagpybp npwbu D dwunphg.

Dyu =

gy ﬂlm]
g Tym

npwinbin jnipwpwugnip nnn hwdwwwwnwufuwund £ hwpghtu, huly yniup' hnpdwgbnpu:
a; —u j-pn  thnpdwqbwh  Ynndhg i-pn hwpght wpdwé  quwhwwnwlwut  E:

19 Cwlynpjwt b. . Analyzing the divergence in experts’ opinions. «Sunbuwghwnipjut dwdwuwlwlhg hhduwhwpgbip», wuwhpwuwnutiph L
Gphunwuwnn ghnuwywuubiph dhowqquihtu 6-pn ghinnwdnnny, Gplwu, 2018:
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$Pnjuhwdwdwjunygjwu  dwlwpnwyp quwhwwbint  wdbbwwwpg dbGpnnp  wwpq
hwdpuyunwiubph gnpdwyhgu (SMC) L.

1 1,if a,,, = ., = @a,, . = (1
SMC = EZ P kN @, = { ﬂf R~

m=1

nm

hwljunuly nhwypnud

SMC- h ypw hpdujwd wnwyb| hwjnuh gnpdwlhgp Qujwpnh hunbpuu k.

ny
JI = U”—l” nmnkn 4, = {al,al,aj .. aj}m=1...M.
n=1

Wunwidbuwjuhy, bGpynt qwhwwnwlwuubpu £ hwodh sGu wnund  Lhybipw
swihnnwwunyjwt  vwunnwlwiht  punypep, UL  Unyupuy dGY  hnpdwgbinnh
wuhwdwdwjunyeniup tpwuwwih wgnbigniginiu nwp: Wu dnuinbgnudubpp Ywpnn Gu
lhuti] wprynwwybn wju nbwpnuwd, Geb wyjwutpp wugkin Gu: Wn huy wywwnbwnny
wwnbbwfununiejwu 2powuwyubipnud ubipywjwgynw £ d&Y wy dnuinbignud, npp hwadp |
wnunwd hwdpuyunwiutiph b shwdpuyunwubiph wpdtipwjht nmwppGpnyeinwiutipp: “thgnip,
LhyGpin  swhnnulwunpjwu  Yhpwndwt  dwdwtwly jnipwpwtsinp thnpdwagbin
uwhdwunw k [« wwpwdbiwnpp, npnbn ¢, — 0=, —nhpwywt pytp Gu, huy
jnipuipwitginn quwhwwwlwuh dhwynp nwh pp dbppt uwhdwup' &,,.: “Hhuowpybup
Ep1 = Epz = 7 Eng, PWG Ywpbih b wndwiubiph hhdwt dpw Edwhphly Bnwtwyng
hwodwpyb] wjn wnpdbpubpp, npht jwunpwnwnuwup hwonpn pwdund: Wu nbiwypnid
thnpéwgbiinutiph dhol thnfjuhwdwdwjuniejwu wunhbwup hwodwpyynid k.

min’* ?J‘lﬂ.?(':l

IMC =

FN-1yN f ) — £
Z” 18;; npml‘r[ﬂ:”=— Z Znz1 Zizns V(LG = () W £, (D)

E‘:‘ lEjL 185 n(n — 2)

i

m=1

£ mmax

Pnpdwgbnubiph thnfuhwdwdwjunigjwt wunhbwup Ywpbih £ quwhwnb] twbe wyg
Gnwuwyubpny: Uwutwynpwwbu, gpwlwunyeniund wnwyb] hwjnmth £ “Ywwyuw
qnpduwlhgp™

%% Warrens MJ. Cohen'’s kappa is a weighted average // Statistical Methodology. 8 2011 pp. 473-484.
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1—p,
l—pE’

K=1-—
npnbn  p,-U  hwpwpbpwywtu  hnpuhwdwdwjunigywu  wuwmhéwuu £, huy
P = %EKHJ{J.H;{: i1 Hkl_n kl qUthquLul{luUh hujﬁwruwuwnnllajnl'un t: U‘hu wj|
gnpdwlhg, npp dhwugwdwu udwt £ yepohupu, Uyninh = — ' £

1—p,
1— p,

m=1-
npinbn  p,-U  hwpwpbpwlywu  hnuhwdwdwjunyEjwt  wunptwuu £, huy

P, = Zﬁ'“":# <hduwywt wnwppbpnyeinup p.-h hwadwpyu £, npp 7-h nbwpnid
punhwunipu £, wj| ny b uwhdwuwjhup:

Gpynt gnpdwyhgubipu £ uwhdwuynd Gu dhwju Gpyne thnpdwgbinutph hwdwp:
b|buuh x —u uwhdwunw £ Upnph = —1 bpynwhg wybih thnpéwgbunubph hwdwn:
Ubup uwl ubpyujwgund Gup Ywwwwih duwihnfudws nmwppbpwyp' Bpynwuhg wybih
thnpdwgqbitnubiph hwdwn.

N

N K K
K- =1-— ,npnk = —— n,;-—Nm) ,P. = — > n;
1— p, P fo Nm(m—1) : H ) Nm H

i=1 j=: i=1 i=1

N K K N
=t e = e Yt w2 = ) ] ]
K =1-— npwnk = — n,;-—Nm) ,P, = n,:

1—p PR % Nm(m—1) (m; ) - N™ H
i=1 i=1

¥
? i=1j=1

npwntin n;;-U thnpéwgbinutiph phyu k, nypbip quwhwwnwlwu Gu wnyb) i- pn hwpghu: Uju
gnpdwyhgubpp nwbtu dp pwuh uwhdwuwthwynwutp, dJwutwynpwwbu, pwgwlwinn
wjwiubpp Ywpnn  Gu Lpwlwlwh  pwgwuwlwu  wqnbgnientt nwbuwg
quwhwwwywuubph npwyp pw: UYbh punhwupwgywd dnintignd £ Ypphwbtiunnpbh
a — 0 : Uphwybunnpbh widw-u Yhpwnbh £ thnpdwgbinubph guwulwgwsd pwuwyh
hwdwp U pwgwywjnn ngjuiutph udwjwlwu hwdwdwutuniejwt ywpwagquw)nid:

'Cl|’:2|
)

2" Scott, W. Reliability of content analysis: The case of nominal scale coding // Public Opinion Quarterly. 1955 19(3). pp. 321-325.
22 Krippendorff, K. Reliability in content analysis: Some common misconceptions and recommendations // Human Communication Research 2004 Vol. 30.
pp. 411-433.
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npinbn  D_-U  nhwnwplynn  wuhwdwdwjunigjwu L DU wWwwwhwlwu

o )

wuhwdwdwjunyejwu wunhtwuubipu Gu:

1 LI
D,= — d(c, k) m,,
N P(m,,2)
uew

cER kK ER

1
D =
® P(N,2)

Z Z §(c, k)P, ,npnkn B (c,k) pnnp upguonpnufubkph Ba:

cER kK ER

g=k

+ o
8(c, k) = (Z n, - n, - Hk]_

g=c
Wdd wunpwnwnuwup thnpdwgbinubiph quwhwwunwywuubph wupunhwwnnyejwu
wuwmhbwuh quwhwwndwtu dbGennutppt: Udktwhwbéwfu ogquwagnpdynn  dnwinbignidp
hwunhuwunw £ jnipwpwugnip qnygh dhob Ynpbughwih quwhwwnudp, wjunthbnl
pninp - thnpdwgbinutbiph - dhole  Ynpbijwghwih - dhohti - wipdtiph  nhnwnpynup  npuytiu
punhwuniyp  wupunhwwnejuwu  gnpdwyhg:  Wunwdbuwjuhy,  oguwgnpdywd
Ynptijwghntu gnpdwyhgubpp Ywnnigwd st wujuwuwlwu wndjwiubph hwdwp: Ywpbih §
ogunwgnpdti| npwup’ Gupwnpbind, np LhyEpwn quwhwunwlwuubpp wujuuwlwu ssu:

_ E[X+Y] —E[X] < E[Y]
p= a(X) = a(¥)

Uwlwju wju nbuwlh quwhwwnwip Ywpnn £ pbpbp ng niuwly quwhwunwlwuubiph
Ywnnigdwup: Wu wwpwqwinud wdbbwwwnq Gnwuwyp wndjwiubph ubpyujwgnudu |
phuwpwu  ndjwiubph  dhongny U uwnnpl pGpdwd pwtwdslh hpdwl Jpw i,
thnpéwgbinubiph dhol Ynpbjwghwjh qguwhwwnndp.

sup ({1, j}) — sup(i) * sup(j)
Jsup(i) = sup(7) = (1 — sup(i)) = (1 — sup(j))

pi_;l' =

npinbin sup (i)-u W sup (j)-U Jnipwpwugnp thnpdwgbitnh b sup ({7} ywjdwuwlwu
hwdpulyunwittph pwuwyu £ UJbihu, thnpébwghnwwt quwhwunwywuubph hwdwp
uwhdwuynwd Gu dh 2wpp hnfuwiujwdnyejuu gnpdwyhgubp: Ophuwly, Uwhpdwup
nwuwlwpgwihu gnpdwyhgp, Ybunw| -1, Snindwuh L Ypnwbih y-p: Uyhpdwup
nwuwlwnpgwih gnpdwlhgp ng wwpwdbnpwiht gnpdwyhg £ hhdudwsd ndjwiutinh
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Ywqwynpdwtu Jpw: Wu hwrwpyynw £ ndjwiubph dhwynpubipp wédwtu Ywpgny
nwuwynpbiiny b wjunthtiinle hwadwpytny Pearson- h Ynpbywghwu wjn 2wppbiph, wy ny
et bwhutwlwu wnyjwubph hwdwp:

R = _ cov (rank(x),rank(Y))
s = Prank(X)ranic(r) = o(rank(X))o(rank(Y))

Uty wy ns wwpwdbwmpwht quwhwwnwywu £ YGunw; -9 Uu hpdudwd E
gnignpnywd nhwnwpynwdutiph hwpuyunwdubiph W shwdpuyunwdubph pwuwyph ypw: pyne
nhunwpynuiubpph dhole hnfujwfuwédnieiniup pwnép £, Geb upwup nwbu unyu Yupgp
jntpwpwugnip - gnighsh hwdwn: buly Geb upwup hwlwnwpd Ywpg nwbuwl, wwyw
npwup wuhwdwwwwwuluw bu: Uyuwhuny, Ysunw =-u hwodwpyynd £

N, — N,

5

*u'lf(Ns_I_ Nd + Xo)((”s_l_ Nd + Yﬂ'j

G =

npnbin N_- U hwdpulunwiubph qnygbiph pwuwyu £ U N,- U shwdpulunudubph gnygbiph,
huy ¥, b X,-U" hwdwwwuwwuluwuwpwp X- b U Y- b uwwlygwsd gqnygbph phdp: U
dhohup Ywpbh £ hwdwpb] wpnynibwybinm wdihnth yhtwluwgpulwu quuwhwwnwlw,
Ywpbih £ uwb oquuwgnnpdti PCA (Principal Component Analysis) ybtipinidniejwu
dnuinbignudp: Uy Ybpwy wuwd, Yupbh £ Gupwnpt, np Lhybpn swhnnuywunyejuu
quwhwwnwywuubpp dhowlwjpwihu Gu Ywd oquwgnpdt] phuwpwgdwt dnuinbignidp, b
Yphpwnb PCA" Mphbpunup Ynpbughwih gnpdwlygh hpdwu Jpw: Wunthbunl, wnwohu
wphughwwih (wug|. first principal component) Jwphwghwjh wpdtpp Ywpbiph k
nhunwyt npwbu thnpdwgbinubiph dhol wupunhwunniejuwu gnpdwlyhg:

Gpypnpn  dnuinbignwdp,  npp oquwgnpdytip £ thnpdwgbnubph  dhole
wupunhwwnpjwt quwhwwndwt hwdwp, hhdudwsd £ thnfuwnwpéd nbntwunynyejuu
gnpdwlgh Yypw (wug. mutual information)®®*: thgnp, ¥ U ¥ bpynt inpdwgbnubiph
ynndhg wnpjwéd quwhwwmwlywuubpu U hwdwwywwwuluwuwpwp x,,x,, x5, ... x., U
Vi Vo Vas - ¥yt Uuhuny, MI-u quwhwwnyb| £ hbnlyw| pwuwasluny

% Daniel, Wayne W. Kendall's tau. // Applied Nonparametric Statistics (2nd ed.). - Boston: PWS-Kent. 1990. pp. 365-377.
2% Cover, T.M.; Thomas, J.A. Elements of Information Theory. - Wiley ed., 1991.
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1]

npunbn  dhwutwlywt  hwdwuwluwuneynup' p(x, ;) — % hwwfu  quwhwundnd |
punpwuph hhdw Jpw' p(x,v;) = N(x,v;)/Nz.: huswbu b Ynpbjwghwih nbwpnid, wju
nbwpnwd unyuwbu ogwwgnpdyti £ dhohup npwbtu Jhbwlywagpwlywu wdthnihnud:
Ywpbih £ bwlb oguwgnpdt] pwgdwgnighs thnfuwnwnd nbnGywwnyniejwu gnpdwyhgp:

<pdp  punnubind  ubpluwjwgwsé  quwhwwnwywuubpp'  wju - wotuwnwupnud
hpwlwuwgyty £ bGpypubph  dwlwpnwynd  thnpdwgbnubph  Junwhbihnygjuu
wuwnhdwuh  Edwphphy quwhwwnnd'  hnfjuhwdwéwjunupjwu L wupunhwwnnyejwu
ghpdwyhgubiph  Yphpwndwdp: Uwutwynpwwbu, Yogunwagnpdtup V-Dem Sdpwagph
opowuwlubpnud  hpwywuwgyws  hwpgnuiubph  wndjuiusp®®: Wu - ubpwnnd
Ywnwywpniegjwt, optuunhp, nwwwlywu hwdwlwpgh  wpryniiwybinnyenwup,
pwnwpwghwlwu wqwuwnyenup, hupupgfuwunyeniup b wy hwpgbp:  SYjwubph
hwywpwdénu wwpnibwynd £ indjuijutip 1900-2016 pwlwuubph hwdwp: “Fpwup
Ynnwynpywsd bGu pun wwwwufuwunnubph Jh pwup judpbph’  hGnwgnunwywu
oquwlwuubip, dpwaph nGywdwpubp, Gpyph hwdwlwpgnnutn, Gpyph thnpéwgbunubp:
“thwwpyytp Gu dhwyu Gpypp thnpdwgbinnubpp: SYjwubph Jowlydwu gnpdpupwghg
htuinn  nuubpp wwpniuwynd Gu hwpiniphg wdbh hwpgbp' wdbh pwu 952
thnpdwgbinubiph Ynndhg wnipdwsé wwwnwufuwuubipny 143 Gpypubiph hwdwp?®: Ugtihu,
wnyjwiubiph wdpnnowywunienitup wwwhnybiint hwdwp quwhwwnnytb] Gu pwgwlwinn
wpdtipubip: Oguwgnpdyty £ Lhybpwn swihnnuwunyeyniup' ndjwy Gpyph ndjwy hwipgh
hwdwp: Lwuh np bpypubpu nwubu wnwppbp eUYnY thnpéwqbinubip, quwhwwnnwip
hpwlwuwgdt; £ jnipwpwuygnip Gpyph hwdwp 5 wwwmwhwlwunpbu  punpdwd
thnpéwgbinubtiph Wywunwufuwuubph hhdwu Ypw:

Luuwpyynn pninp hwpgbpp nwbu 5 dwlwpnwyny LhyGpn  quwhwndwu
uwunnwy, npwnbn 1-p hwdwwwwnwufuwun £ wdbtwgwdn dwlwpnwypu W 5-p* pupan
dwlwpnwyhu: Lokup, np woluwwnwuph 2npowuwyubipnud quwhwwyby £ jnipwpwsgnip
hwpgh 2nipe  hnfuhwdwdwjunyejwt Jwlwpnwlyp' wnwyb) fuunpwhwpnyg hwpgbph

% Varieties of Democracy (V-Dem) Project 2017.
2 SHu hwybws 4. :
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hwjnuwptpdwu hwdwp: Swoép thnfuhwdwdwjunyEjwt wunhbwu nwibgh; G wju
hwpgbipp, npnup YGpwpbpnd Gu unghwjwlwu hphduwhwpgbiphtu, wnwpptp fuwybipp
dholi  hwywuwpnigjuup.  ophuwly ' «Gpp putwpyynwd Gu Yupunp pwnupwlywu
thnthnfunyejniuubp, nppwun’] U wulwfu  hwupwhtu  putwpyndubpp», «Upryn’p
wnpwwnubipp ywbinu U wquwnnygjwu unyu dwwpnwyp, hus hwpnwwnubpp» W wyju:
SYyjwubph Jowynuwihg htwnn Yhpwnybti Gu dbpnhppw) dbennubpp W unwgywsd
wpryniuptbiph - hhdwt  Jpw ppwhwuwgdtp £ Gpypubph nwuwbwpgnd® - Gplpuwy
plwuwmnbpwynpdwt wignphpdh Yppwndwdp®”: Gpypubpp pwdwuydty tu 3 fudph®®®
thnpdwghunwlywu  quwhwwmwlwuubph gwdp, dhoht U pwpdp Juunwhbihnigjwu
dwlwpnwl niutignn:

Fowwwwnybtp 3. 3. 1. 2 Pnjuhwdwdwjuniejwu b wupunhwwnnipjwu dwywpnuwyh quuwhwnwywuubph hhdwu Ypw
tpyputiph hhduwlwu 3 fudpbpp(wdbuwgwdp wpryniupubipny Gpypubpp upywsd Gu ntinhuny)*®®

Wuwhuny, suwjwé thnpdwghunwlwu quwhwwmwlwuubpp pwqdhgu Yhpwnyt Gu,
gpbpt  wunpwnwnpd  sh Ywwwpdlp - Gpypubiph dwlwpnwyng - dbpghtuutinhu
quwhwwnwywuubph Junwhtbjhnygjwt wunphbwuh quwhwwdwup: Uwutwynpwwtiu,
wuwinblwfununiRjwl opswuwlubipnid nhwnwnyyb Gu Juunwhbhnipgjw’
thnfuhwdwédwjunyywu L wupunhwwnyEwu  npnp  gnpdwyhgubip:  dbpnugu
quwhwwnwywuubpp Yhpwnyt Gu vwhdwuwnpuywuniejwu dwywpnwyh quwhwwnn

%7 The SPSS Two Step cluster component, Technical report, SPSS Inc. 21. 2001.
%8 Hakobyan Y.. Experts’ reliability analysis. Proceedings of Engineering Academy of Armenia (PEAA) Vol. 15 No 4, 2018, pp 514-520,
29 SH'u Cwybws 5. :
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thnpdwghwnwlwu gnighsubph Edwhphy nwuniduwuppnyejwt hpwywuwgdwu hwdwp V-
Dem dpwagph 2powuwlyubpnud hpwlwuwgywsd hwpgnuubph ndjwijubph hphdwu Ypw:
Uprynwupnwd  pwgwhwynuyty G wju  Gpypubpp,  npunbn  thnpdwghnwlwu
quwhwwnuwiutph Juunwhbihnigjwu dwwpnwyp gwdp k, wyupupt wyn Gpypubpnid
Ywwwpdwsd hwpgnuiubph hhdwu Jpw Yunngwd quuwhwwnwywuubpp wpnyniuwybin
sGU: Lodwd dbpnnutipp U Gpypubiph nwuwlwpgnwip Yupnn Gu oginwgnpédyt] hGunwgw
thnpéwghunwywt  hwpgnudubph  dwdwuwy, qUwhwwnwywuubph Junwhbihnygjwu
pwpépwgdwu b wybh hnwwih guwhwwwlwuutph Yunnigdwu hwdwp:

3.3.2. Pnpawghnwlu quwhwwnwlwutbph junnigdwt dEpnpupwunyeymi’
hpdujwé ng hunwly pwqinyeyniuutph mbunipjwt Ypw

huswbtu wpnbu ugdb k, thnpéwghunwwt quwhwwnwlwuutpp dGdwdwuwdp
hphduqws Gu  LhyGpn  swihnnuywunwu  Jpw, npp nbh npnawyp
uwhdwuwhwynwubp:?®  Uu  pwdluh  uwwuwwlyu £ dowll  hnpdwghnwywu
qguwhwwwywuubph  Ywnnigdwu  unp  dbGennwpwunyentt,  npp Ywwwhnyh
quwwnwhwwnwywuubph hwpwpbpwlwunpbu pwpén 62gpnnyeinwup: Uwutwynpwwbiu,
wju hpdujwd Lt ny hunwly pwqdneniuubph  (wuq).  fuzzy sets) L opjtyunnp
wndwqwupdwu nbuniejwu (wug|. Item response theory, wjunthtwn IRT) hwdwnpdwu
Jpw: Uu wnbuwyh hwdwnpnyeniup Yhpwndby £ wyp ghungegniuubph hwdwnbpuwnnud'
hngbipwunieiniu, dwulwydwpdnieiniu, uwlwju US-h, huswybiu twle inbnbuwghwnnyejwu
onswuwyubtipnd hpwlwuwgynn hwpgnwiubph hwdwnp npw Yhpwnnieiniup pugwlw)nid
E:

Ny hunwl pwqgdnieniuubph  qunwthwpp tdwtu L dwpnuiht  pulyupdwu
gnpdpupwghu: Ny hunmwl pwqunyeiniuutipp wnwoht wuqwd uwhdwub) b Rwnbthp
(1965)*""

“thgnip, Grb X- p ny nwwnwpy pwgdnieinit k£, x- p X- h jwdwjwywu wunwd k, b
A- U ny hunwl pwqgdnieinu £, nph wwuwnlwubjhnygjuu dniuyghwt g, £, www 4 ny
huinw pwqdnieiniup Yupbih £ ubpyujwgub) hbnlyw| gnygh dhongny’

70 St'u 2. 4
2" Zadeh L.A. Fuzzy sets // Information and Control Volume 8, Issue 3. 1965. pp. 338-353.
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A= {x’ﬂim . X},;IA(XM - [0.1]

bpt x-p wwwlwubpnewu wpdbpp' p,(X), dnn £ odGYpU, wwyw wu
wdpnnonigjwdp  wwwwunwd £ gy ns  hunwly  pwqgdniygjwup, huy  Gpeb
wwwywubhnigjwu wpdtpp dnn £ qpniht, www hwlwnwyp: Mwunlwubihnyejuu
$niuyghwbipp Ywpnn GU vnwpptip (hub);: Uju woluwwmwuph 2powtwlubpnd Yhpwnyb &
nwulniuwiht wwwnlwubjhnygywu $niuyghwu, npp punniundd £ Gpbp ywpwdbnpbp'
a, b, c hpwlywu pybpp (a = b < ¢):

Sowwwwnybp 3. 3. 2. 1 Gnwulniwiht wwwnwubjhnipjwu $niulyghwiny ng hunwl pwqdniejw ophuwy
Muwunlwubihnypjwt wpdtipp uwhdwuynw £ hbnlyw| pwuwaélny.

xX—a

sa=x=bh,
b—a

Ha(X) b= x =,
c—b

0, wy nEkwpekpnud:

Muwuwunywubihnygjwt  $niyghwt  ogquwagnpdynd £ x-h  wywunlwubihniygjwu
dwwpnwyp npnoGint hwdwp:  “thgnp, X¥-h  Juwdwjwywu wpdbph  dnunpwagpdwt
nbwpnud hwodwpyynid £ ybpohupu wwinlwubhnyeintup nhuwplynn jnipwupwsgnp ng
hunmwl pwqgdnipjwup: dbpohtubphu phyp Ywpnn L (hub) deyhg wybih: Ujunthbunl
hwdwywnpgnd uwhdwudwd Ywunup (wuqy. fuzzy rule) hhdwtu Yypw hpwlwuwgynd k
ubpdndynn nwih b Jbpouwlwu ng hunwy pwqgdnigjwu  dhol  thnfuwlybpwnid
htinlyw| pwuwduh Yhpwndwdp.

oy (x) = min[_uﬂl__ (o )opg, (0)s oo g, (x,)]
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Grb npub Ywunup hwdwp wwunlywubhnyjuwu $niuyghwih wpdtipp hwdwuwn k
qnnjh, www wit sh nhnwplynud: Gel wwnlwubihnigjwu $niulghwih wndtipp qpnih
hwywuwnp sk, wwyw wju ogunwgnpdynud £ Ybipouwwu wpryntuph Yunnigdwtu hwdwp:
Upryniipubpp  hwdwlygynd  Gu dhnigjutu  gnpdnnnipjudp:Ophtwl’  gdwwwunytip
3.3.2.1 ny hunwly pwgdnijuup 0. 5 wwuwlwubhnypjuu nGwpnid Yuunwuwup
htunlyw| ng hunwly pwqgdniejniup.

YSwwwnybip 3. 3. 2. 2 0.5 wwwnlwubhniejwu nbwpnid «Fuzzy rule» Yhpwndwu wpryniupnud unwgywd ng hunwy
pwquntjwu ophuwy

Jdbpowwbu, unwgywd ns hunwly pwqgdniginiup thnfjuwybipwynd £ ppwywt
wpdtiph: Ophuwy' dwupniuejwt Yuwnpnuh gnpdwyhgp (wug. center of gravity' COG).

®npéwgbinh  hwpgdwu nbwpnd Lhybpn  swihnnuwunigjwt  jnipwupwbgnip
quwhwwnwlwu nhunwpyynd £ npwbu ng hunwly pwqgdnieginiu hp ywwnwubihnyegjwu
dnuyghwyny: huswbiu wpnbu oyt E, jntpupwugnip wwwnwufuwtu Ywpnn £ ywwnluwub)
wju  pwqudnenubpht npnawlyh  Wwunlwubhnyeywu  wunhtwuny: Uju  nbwpnuwd
jnipuipwitgnip hinpdwgbinn wbwnp £ wpwdwnph ng dhwju tindywp hwpgh wwwwutuwup'
quwhwwnwlwup Lhytpwn swihnnuwuniejwdp, w)| bwl, g nppwuny £ wndjw| opjtiywnp
wwuwlwunw Jtpohupu' [0, 1] dhowlwjpnwd: Ophtuwy, 3.3.2.1 wnynwwynd gnyg &
wmpwd  snpu thnpdwgbnubph  htwpwynp  ywwwufuwuubpp  hGnlw;  hwpghu.
Nppwun’y £ wpyniuwdbn  vwhdwuwnpnpjuu  gbpwlwinyeyuu  wwywhnddwu
hwdwlwpgp:
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Unynwiwy 3. 3. 2. 1 Pnpdwgbinubtiph htwpwynp ywwnwufuwuubiph ophuwlubp

Muwunywubihnyejwu
Pnpdwgbin Muwuwnwuluwu
wuwinphbwup
1. wuwpryntuwybitn 0.8
2 dwuwdp wpnyniuwybin 0.4
3. wpryniuwybiin 0.9
4 pwnan wpryniwybin 0.7

Get hwdbtdwwbup LhybGpw-h L Gnwulniwihu ny hunwy pwqdnyentuubph
dninbignudubipp, www Jbpohtu eny; £t wwhu  hwnpwhwpb]  wnbntlwunynyejuu
fubnwpnipdwt juunhpp b Ywnngb] dhowlwipwiht quwhwwnwywuubp, w) ny pL
ogwnuwagnndti| uwunnulwihu wnyjwubp:

1 1
0.8 0.8
06 0.6
0.4 0.4
0.2 0.2
0 0
6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6

FSwwwwnlbp 3. 3. 2. 3 Lhybpwn swihnnulwunigjwu dninbignidp' dwiuhg W ng hunwl pwqdnieniuubipp’ wohg

Wunwdbuwjuhy, ny hunwly pwqgdniegjwt wjuwyhuh Yhpwnnipiniup nbnlu sh
tywuwnnu quwhwwnwlwuubph 6onniejwl pwpdpwgdwlp, pwUh np JNpwpwuynip
tpynt quwhwwnwywuubph dholt dhowlwipp nhunwpynd £ hwjwuwp' a — 5 = b — ¢:
Wn puy ywwbwnny wwnbuwfununigjwt opowtwlyubpnd Yppwnyb) £ IRT dnnbijutiphg
Uwutuwyh Ypbnpunwhtu dnnbp (wugp. ' Partial Credit Model, wjunthtiin' PCM):*"
dbpohuhu hpduwywu twywwwlt £ quwhwwnb) jnipwpwusinp thnpdwgbinnh Ynndhg
Ywdwjwlywu quwhwwnwlwuh punpdwu swhwuhop:

PCM-h Yppwndwtu hwdwp Yuwwwpdb) Gu dh 2wpp Gupwnpnieniuutin: Unwohu,
thnpdwgbinubpp puwnpnd Bu wwwnwufuwup' hpdudbin pwuwlwywu quwhwwndwu
Jpw: Uy Ybpw wuwd, upwup Gupwghunwlygwpwp npnpnd Gu ndju) Gpunyeh
pwiwywywu quwhwwnwywup: Wu wpdbpp wuhwyn b Ywhujwd upwuhg, pb np
dhowlwypnud £ gunuynd wyu, thnpdwgbivnp wnmwihu £ hwdwwywunwuuwt ywnwuluwup:

72 Masters, G.N. A Rasch model for partial credit scoring// Psychometrika 1982. pp. 47.
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Gpypnpn, thnpdwqbinubph Ynndhg wnpynn qguwhwwndwu wdpnng dhowlw)pp unyut k:
Gppnpn, wwppbip hnpdwagbinubph ywwwuluwuubipp wwppbp Gu: Lpwup wwppbpynid
GU  unghwjwlwu, pwnwpwlwu wbuwybwnubph, Yppeniejwl, thnpdwpllnyeju,
Ynwwlygwwtu ywwnwubnygjwu hhdwtu Ypw:

Wuwhuny wuhpwdtionn qguwhwwnnwdubph hpwwuwgdwu hwdwp jnipupwtsinp i-
nn thnpdwgbinhu wpdnw E j hwpgp unyu ¢ Gpyph nbwpnd b dwdwuwyh t wwhpu:
SYjwubipp oguwgnpdynud bu ptdtipp/swihwupyutipp (6;;) quwhwwnbine hwdwp, npnup
htunwaquwinud Yhpwnynd G ng hunwly pwqgdnienitubph unnigdwu hwdwp: <wayh
wnubind  Gpypnpn  GBupwnpnigniup’ juwdwjwwu  quwhwwnwlwuph  punpnygjwu
hwywuwwunteiniup hhduwlwunw Ywhudwsd E thnpdwqgbinh gtidhg: Wunwdbuwjuhd,
pwuh np wwwwufuwulbph gnigwyp hwunwwnw £, hGbwpwnp wuhuwp § pwpép
dwwpnwyh wwwwufuwt wnw), wnwug unnphu 2tdp wugubiine: Ujuwhuny, wybih
hwpdwp £ hwydwpyy k—-1- h  hnjuwpbt k&  quwhwwnwlwuph  wnpdwu
hwwuwywuneniup: Wu wywpwquinu 26dp Ywupbh £ pwgwwpb) npwbu pwy, npp
wbtwnp £ hwnpwhwph thnpdwgbunp k-pn quwhwwnwwuh npwdwnpdwt  hwdwp
“thgnip, PCM- h hwdwdwju wnweoht dwlwpnwyh quwhwunwywuh thnfuwpbu Gpypnpn
dwywpnuwyh quwhwwnwlwuh wnpdwu hwjwuwlwunyeniup (2. Yupbh  quwhwwnb)
ognwgnpstiiny htwnlyw| hwjwuwpnieniup.

P;lr _ exp(b.; — 012;)
PL.+ P: 1 + exp(6..; — 05)

cti cti

2
Proeg =

npnbn 6, -p Ybpp updwd wuhwyn wpdbipu k, huy 3, -p i-pn thnpdwgbunp’
wnwohuhg Gpypnpn guwhwwwlwuh wugdwu 26du £ Ldwuwwbiu, GpYynwuhg Gppnpnhu
wugdwu hwjwuwlwunyeniup.

93 — Fc:r' _ exp(,,; — 23;)
= F:.':.!'i + P] 1 +expl(f,,; — Gs3;)

cti

W wyu: dbpowwbu, pwuh np wnjjw| dwdwitwwhwwnwdh hwdwp Gpyphpp wbwnp k
uinwuw snpu htwpwynp quwhwwnwywuubiphg dayp, www.

my

Zpicrh: Piceo T Pigey T Piger T Pipz = 1

k=0

108



Wu hwywuwpnwiubph hhdwt Jypw Ywpnn Gup unwuw; d6Yy punhwunip pwtwal
i-nn thnpdwgbinh  Ynndhg t-wwhhu ¢  bGpyppt  x  quwhwwnwlwtu  nwint
hwjwuwywunigjwu hwdwp.

exp Xi=o(8., — 8)

ictx ~ m:

Zh;[:. EXPZ;::E,(EH - 5:’?{)

Muwpwdbwunpbipp quwhwwnudp hpwlwuwgynwd k wnwybjwagnyu
dodwpunwudwunyejwu dbpnnwpwuntejwu Yhpwndwdp: Uwutwynpwuwbu,
w2luwwnwuph 2powtwyubipnd yhpwnynwd £ &,,.- h wpdtiputipp: Lpwup ogquuwgnpdynid
GU jnipwpwugnip thnpdwgbinp hwdwp hwdwwwnwufuwtu ng hunwly pwqdnieiniuutiph
wwuwnwubhnypywu $niuyghwih dowlydwu hwdwp' ogunwgnpdting npwup npwbu a, b, ¢
wwpwdbwnnbp:

Sowwwwnybip 3. 3. 2. 4 Ny hunwl pwadnieiniuutiph bW PCM-h hwdwnpnipjwut ophtuwy

Jdbpowwbu, hpwlwtu qUwhwwnwywuubph  wpdbipubpp  unwuwnt  hwdwp
Yhpwnynud £ COG-u: Ujdd nhunwpybup wnwownyywsd dninbignudp snpu thnpdwgbitnubph
oppuwyny: ULpwup Ywpnn bGu punpb] snpu Juwnbgnphwubphg  npuk  deyp'
«wbwpryntuwybiny, «dwuwdp wnryntuwy iy, «wnryntuwybiwny, «pwpan
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wpryniuwybiny b hwdwwwunwufuwt ywnwubhnyejwu wpdbpp: Unjnwwy 3. 3. 2. 2-
nd ubipyujwgywé U jnipupwusinp ywwnwufuwuh hwwfuwwunyeyniiubpp:

Unynwiwy 3. 3. 2. 2 THhuwphynn guwhwwnwlwuubph hwdwfuwwunigyniutbipp pun thnpdwgbinubph

PNPAUAGES 1T PNPAUGES 2 PNPAUSES 3 PNMAUGES 4

uvur3nhLudes 1 5 4 2
UUUUUP Ur3nhuUudts 5 13 15 10
uri3nhLudess 35 19 25 32
rUrAN UPIBNRLUYES 9 13 6 6

Lbpywjwgywsd dbpnnupwuniejwu dhongny Ywnnigyb k jnipupwuginp thnpdwgbivnh ng
hunwl pwqgdnieniutbipp’ gdwwwwlybp 3. 3. 2. 5: bul wjunthtnle COG- h dninbgdwu
hhdwu Ypw Ywnngyb| tu ybpouwlywu quwhwwmwlwuubpp: Ophuwy, Gt wnwohu
thnpéwgbiinp  npuk  hwpght wwhhu £ «dwuwdp  wpryniiwybiv» - qguwhwwnwlwu
wwuwnlwubhnypjwu 0.8 wuwnptwuny, www yYLpouwywu Gogpnwd wpdbtipp Yhup
2.82-h thnfuwnbu 1.82-p:

Expertl Expert 2.

Expert3 Expert 4.

Sowwwwnlybip 3. 3. 2. 5 Ny hunwl pwagdnipniututiph hhdwu Ypw unp depnnwpwunygjwi Yhpwndwt wpryniupnud
snpu thnpdwgbinh ng hunwl pwqdnieniuttipp
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Wuwhuny, woluwwmwupnd  ubipyuwjwgywd £ thnpdwghunwlwu  hwpgnwiubph
quwhwwndwt unp dbpnnwpwunyent’ ny hunwly pwqdnyejniuubpph(wugy. * fuzzy sets) b
Uwutuwyh Yptinhwnwihu dnnbijh(wugy. * Partial credit model) hwdwnpdwdp®?: Uju pny| &
wwihu wybh wpryniuwybn  quwhwwwlwuttph Ywnnignd, npn ujwgbigund L
wbnGywwnyniyejwu Ynpuinh dwwpnwyp: LbpYuwjwgywsd dbennp Yupnn § dwnwb;
npwbiu  wjpunpwupwihtu dnnbignd  thnpéwghunwywt  hwpgnwitph  hphdwt  Jpw
nwnwuwuhpnuygyniuubph’ Jwutwynpwwbu  uwhdwuwnpuwunypyuu  Jwlwpnwyh
quwhwwndwu hpwlwltwgdwt dwdwuwy:

73 Hakobyan Y. Assessing experts’ opinions using fuzzy logic. Proceedings of Engineering Academy of Armenia (PEAA) Vol. 15 No 3, 2018, pp. 382-386.
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ERMrULUSNRE3NRLLEN

UwbGuwfununiginiunid uwwnwpgwsd hGunwgnunnyeniup enyp £ wwhu Yuwnwpb

htiunlyw| Ggpuhwugnidubipp.

Uwhdwuwnpwywu inunbuwghwnniejwu opswuwlyutipnid hpwywuwgywd
nwnwuwuhpnenutpp hwuwnnd G, np $npdw huunhnnunubipp  Gpypubph
unghwl-inunbuwwu  qupqugdwl  wnwugpwiht  npnphsubip Gu:  Lpwug
wnryniuwybunnie)niup Ywhudwd E Gpypnud uwhdwuwnpulwuntpjw’
uwhdwtwnpwlwu unpdbph b uyqpnuptiph hwunwgh hpwgdwtu dwlwpnwyhg:
Uwhdwuwnpwlwu  unpdtpp W ulgpnibpubpp  pwqdhgu  nhwnwplyl;  Gu
uwhdwlwnpuwlwu nunbuwghwnniejuup uyhpywsd wotuwnniegyniuubipnid, uwlwju
dhwju  dbpoht  wnwutwdjwynw £ nwnwuwuppdb]  uwhdwuwnpwlwunyejwi
dwwpnwyp:  UJGhu,  wugnudwiht  Gpypubpnud  uwhdwuwnpwlwunyejwu
wwlwunipnp  wyiddbwlwu - nwpdund  Gdwu  nwnuduwuppneniubiph
hpwlwuwgnuwp:

Uwhdwuwnpwywunigjwu  dwwpnwyh quwhwwndwu  hwdwp  wnweuwiht
fuunhpubphg GU wju punywagpnn qgnpénuubph pwlwlwlwu quwhwunudp L
Edwhphy dtpindnieyniup:

Uwhdwuwnpwlwu untnbuwghwnygjuu opowtwlyubpnd  pwgdhgu Yhpwnyb) tu
Edwhphy  dGennubpp, pwlwlwlwu quwhwwwlwutbpp, uwlwiu qgpbeb
wunpunwnd sh uwnwnyl guwhwwnwlwuttph npuwyht, nhuwnpldnn gnighgubiph
wnwuduwhwwnyniejniuubipht, Yhpwnynn dbpnnutiph uwhdwuwthwynwubphu:
Uwhdwuwnpwlwunigjwtu  dwlwpnwyp punyewagpnn  gnpdnutbpp  Yuwpbh £
quwhwwb] bpbp nwup pwuwlwlwu U npwlwywl gquwhwunwlwuubpp'
wujwuwywu, opjyinpy W thnpdwghwnwlwu gnighsutiph dhongny: Nwnuduwuphpyb
GU jnipwpwtgnip nwuh wnwudbwhwwnynieginiuubipp, quwhwundwu b hGunwgnundwu
hhduwhwpgbipp, Ubpywjwgyt] Gu unp dninbignwiutp:

<pdp  punnuubind wudwuwlwu o gmghsubph wnwuduwhwnyngyniuubpp'
wnwownplyb] Gu  wujwuwlwu gnghsubph  pluunbpwiht  ybpinwdnyejwu  unp
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dnuinbtignudubin, dwutwynpwwbiu, «<hwdpulunudubph hhdwu ypw pjuunbpwynpdwt
wignphpu»-p: Wu bwlwunptu wnwppbpynud £ hwynuh dbGpnnutiphg W pny| £ viwhu
hwnprwhwpb| ytpohuubiphu uwhdwuwthwynwdubipp. hhdujwd sk
hGnwynpnygjwu/udwungjwu  gnpdwlgh  Ypw, sh  wwhwuond  Lwjutwywl
wnyjwiubiph dnunpwgnpnid:

Uwhdwuwnpnigjniuubph  «nb  jnipti» - npnyplbpp punypwgpnn wujwuwywu
gnighsuiph hhdwu dpw tpypubiph Edwhphy nwuwlwpgdwu wpryniupnid Yunnigybip
E Upwlg wjpunpwupwiht  judpwynpnwp: Wu thwunnd £ hGinfunphpnwht
Gpyputiph uwhdwuwnpniginutph dhole thnfulwwywdnieiniup:

bpwywuwgyby £ << uwhdwuwnpnipjudp  wdpwgpwsd  npnypubphg  dayp’
wmwpwoépwiht hwdwswith qupqugdwu nwnwduwuppniejwu hwdwp pwlwlwlwu
quwhwwwlywup' «Swpwdpwiht qupgugdwu hwdwpyh» Junngnd: 2015p. <L
gjninuywu  hwdwjuputiph  hwdwp  Yuwuwpwd quwhwwmnwubph  wprynupnd
pwgwhwjnygti] Gu hwpwpbpwlywunpbt gwédp qupqugwd hwdwjupubipp, npnug
dadwdwuunipyniup YEunpnuwgwsd £ Shpwyh b SEnwppnuhph dwpgbipnud:
Uwhdwuwnpwlwuniejwu dwlwpnwyp quwhwnnn unghwjwlwu b ntnbuwywt
gnighsuiph Edwhphy nwnwtwuppnygjuu wpryniupnd unnigyb) Gu Gpypubiph unp
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Variable
country
year
indcon
democ
socialsm
market
forinves
fortrad
dignity
god
solid
overthrw
amend
unamend
amndamaj
amndapct
execindp
hoselect
hoselsys
hosdiss
hosimm
hosdec
hospard
hogelect
hogdiss
hogimm
hogdec
hogpard
depexec
depsel
cabinet
cabcoll
atgen
em
emdecl
emrights
legisl
housenum
Ihlegis
lhcohort
lhquota
uhlegisl

Comments
country name
year
Does constitution refer to decolonization?
Does the constitution refer to "democracy” or "democratic"?
Does the constitution refer to "socialism" or "socialist"?

Does the constitution refer to the "free markehw" "capitalism,” or an analogous
Does the constitution mention "foreign investment" or "foreign capital"?

Does the constitution mention foreign or international trade?

Does the constitution refer to the "dignity of man" or human "dignity"?

Does the constitution mention "God" or any other Deities?

Does the constitution refer to "fraternity” or "solidarity"?

Does the constitution suggest that citizens should have the right to overthrow?
Does the constitution provide for at least one procedure for amending?

Are any parts of the constitution unamendable?

Do constitutional amendments require more than a simple majority?

What proportion of the vote is needed to approve a constitutional change?

Does the constitution contain an explicit declaration regarding the executive independence?

How is the Head of State selected?

Which of these best categorizes the electoral system for the Head of State?
Are there provisions for dismissing the Head of State?

Is the Head of State provided with immunity from prosecution?

Does the Head of State have decree power?

Does the Head of State have the power to pardon?

How is the Head of Government selected?

Are there provisions for dismissing the Head of Government?

Is the Head of Government provided with immunity from prosecution?

Does the Head of Government have decree power?

Does the Head of Government have the power to pardon?

Does the constitution specify a deputy executive of any kind ?

How is the deputy executive selected?

Does the constitution mention the executive cabinet/ministers?

Is the cabinet/ministers collectively responsible for their actions?

Does the constitution provide for an attorney general or public prosecutor?
Does the constitution have provisions for calling a state of emergency?

Who can declare a state of emergency?

Does the constitution provide for suspension or restriction of rights during emergency?
Does the constitution provide for a central representative body (a legislature)?
How many chambers or houses does the Legislature contain?

Is the first (or only) chamber of the Legislature given the power to legislate?
Are members of the first (or only) chamber elected in the same cohort?
Does the constitution stipulate a quota for representation of certain groups?
Is the Second Chamber of the Legislature given the power to legislate?

7 Comparative Constitutional Project 2018. http://comparativeconstitutionsproject.org/download-data/
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uhcohort Are members of the Second Chamber elected in the same cohort?

uhquota Does the constitution stipulate a quota for representation of certain groups?
legdiss Who, if anybody, can dismiss the legislature?

immunity Does the constitution provide for immunity for the members of the government?
intexec Does the legislature have the power to interpellate members of the executive?
invexe Does the legislature have the power to investigate the activities of the executive?
legsupr Is a supermajority needed for passing any legislation?

override Can vetoes of legislation be overridden?

overpct What proportion of the vote is needed to override a veto?

profleg Does the constitution require that legislators give up any other profession?
assets Does the constitution require that legislators disclose their earnings?

pubmeet Does the constitution prescribe whether or not the meetings should be public?
pubmin Is a record of the deliberations of the Legislature published?

recvote Are votes in the legislature a matter of public record, secret, or both?

quorum Is a quorum required for a session of the legislature to be official?

commit Are legislative committees mentioned in the constitution?

levjud Does the court system provide for any of the following?

judind Does the constitution contain an explicit declaration regarding the judicar independence?
judprec Does the constitution stipulate that courts have to take into account decisions?
judfin Are judicial decisions by the highest ordinary court final?

hocop Does the constitution provide for judicial opinions of the Highest Ordinary?
illadmin Does the constitution contain provisions protecting the individual?

conrem Does the constitution mention any special procedures for removing members?
concop Does the constitution mention judicial opinions of the Constitutional Court?
amparo Does the constitution provide for a right to petition for "amparo"?

jrem Are there provisions for dismissing judges?

fedunit Is the state described as either federal, confederal, or unitary?

fedrev Does the constitution contain provisions allowing review of the legislations?
seccess Are there provisions for the secession or withdrawal of parts of the state?
access Does the constitution provide for accession or adoption of territory outside the country boundaries?
indcit Are indigenous groups explicitly granted full citizenship?

part Does the constitution refer to political parties?

partrght Does the constitution provide for a right to form political parties?

partprf Does the constitution express a preference for one or more political parties?
partprh Does the constitution prohibit one or more political parties?

initiat Does the constitution provide for the ability of individuals to propose?

referen Does the constitution provide for the ability to propose a referendum?

voteres Does the constitution place any restrictions on the right to vote?

voteun Does the constitution make a claim to universal adult suffrage?

oversght Does the constitution provide for an electoral commission or electoral court?
compvote Does the constitution make voting mandatory, at least for some elections?
freeelec Does the constitution prescribe that electoral ballots be secret?

camppubf  Are there any provisions for the public financing of campaigns?

census Does the constitution specify a census?

ombuds Does the constitution provide for an Ombudsman?

bank Does the constitution contain provisions for a central bank?

bankgoal What are the policy goals of the central bank?

medcom Does the constitution mention a special regulatory body/institution?

jc Does the constitution contain provisions for a Judicial Council/Commission?

cc Does the constitution contain provisions for a counter corruption commission?
civil Does the constitution include provisions for the meritocratic recruitment of civil?
hr Does the constitution contain provisions for a human rights commission?

exinst Does the constitution contain provisions with regard to any additional central executives?
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intlaw
custlaw
intorgs
treat
provwork
provhlth
cultrght
buildsoc
taxes
milserv
work
jury
grijury
vicright
excrim
evidence
prerel
habcorp
wolaw
rghtapp
cappun
corppun
dueproc
examwit
expost
falseimp
fairtri
speedtri
pubtri
presinoc
juvenile
doubjep
miranda
couns
debtors
bankrupt
nat
natcit
citren
citdep
resenex
rulelaw
equal
binding
infoacc
libel
offrel
freerel
rellawv
seprel
reltax
exprop
saucisson

Does the constitution contain provisions concerning the relationship between internation law?
Does the constitution refer to "customary" international law?

Does the constitution contain provisions concerning international organizations?
Does the constitution mention international treaties?

Does the constitution mention a state duty to provide work/employment?

Does the constitution mention a state duty to provide health care?

Does the constitution refer to a state duty to protect or promote culture?

Does the constitution refer to a duty of the people to take part in building society?
Does the constitution refer to a duty to pay taxes?

Does the constitution refer to a duty of military service?

Does the constitution refer to a duty to work?

Does the constitution require a jury or any form of citizen participation in decision making?
Is there citizen involvement in the indicting process (such as a grand jury)?

Is there a special mention of victims rights in the constitution?

Does the constitution provide for the extradition of suspected or convicted?

Does the constitution regulate the collection of evidence?

Does the constitution provide for the right/possibility of pretrial release?

Does the constitution provide for the right to protection from unjustified?

Does the constitution mention nulla poena sine lege?

Do defendants have the right to appeal judicial decisions?

How does the constitution treat the use of capital punishment?

How does the constitution treat the use of corporal punishment?

Does the constitution explicitly mention due process?

Does the constitution provide for the right to examine evidence or confront?
Does the constitution prohibit punishment by laws enacted ex post facto ?

Does the constitution provide for the right of some redress?

Does the constitution provide the right to a fair trial?

Does the constitution provide for the right to a speedy trial?

Does the constitution generally require public trials?

Is there a presumption of innocence in trials?

Does the constitution give juveniles special rights/status in the criminal?

Does the constitution provide for the prohibition of double jeopardy?

Does the constitution give the accused a right to silence or protection?

Does the constitution provide the right to counsel if one is indicted or arrested?
Does the constitution forbid the detention of debtors?

Does the constitution mention bankruptcy law?

Does the constitution refer to nationals, subjects, or citizens?

Does the constitution provide for naturalized citizens or naturalization?

Do citizens have the right to renounce their citizenship?

Does the constitution grant the government the right to deport citizens?

Does the constitution restrict entry or exit of the states borders?

Does the constitution contain a general statement regarding rule of law?

Does the constitution refer to equality before the law, the equal rights of men, or woman?
Are rights provisions binding on private parties as well as the state?

Does the constitution provide for an individual right to view government files?
Does the constitution provide for the right of protection of one's reputation?
Does the constitution contain provisions concerning a national or official religion?
Does the constitution provide for freedom of religion?

Is law contrary to religion void (repugnancy clause)?

Does the constitution contain an explicit decree of separation of church?

Are religious organizations granted tax free status?

Can the government expropriate private property under at least some circumstances?
Does the constitution use the words social?
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remuner
jointrde
strike
leisure
standliv
transfer
testate
inherit
busines
conright
socsec
proprght
freecomp
scifree
occupate
safework
childwrk
shelter
marriage
samesexm
fndfam
matequal
childpro
civmar
selfdet
healthr
healthf
life

slave
torture
cruelty
privacy
freemove
opinion
express
petition
censor
press
assem
assoc
inalrght
devlpers
nomil
asylum
arms

env
resrce
artists
science
telecom
govmed
military
terror

Does the constitution provide the right to just remuneration, fair or equal?
Does the constitution provide for the right to form or to join trade unions?
Does the constitution provide for a right to strike?

Does the constitution provide for a right of rest and leisure?

Does the constitution provide for a right to an adequate or reasonable
Does the constitution mention the right to transfer property freely?

Does the constitution provide for a right of testate?

Does the constitution provide for inheritance rights?

Does the constitution provide a right to conduct/establish a business?
Does the constitution mention consumer rights or consumer protection?
Does the constitution refer to the social security of the society or nation?
Does the constitution provide for a right to own property?

Does the constitution provide the right to a free and/or competitive market?

Does the constitution provide for a right to enjoy the benefits of scientific inovation?

Does the constitution provide for the right to choose ones occupation?
Does the constitution mention the right to safe/healthy working

Does the constitution place limits on child employment?

Does the constitution provide for the right to shelter or housing?

Does the constitution provide for the right to marry?

Does the constitution provide the right for same sex marriages?

Does the constitution provide the right to found a family?

Does the constitution provide for matrimonial equality?

Does the constitution guarantee the rights of children?

Is there a constitutional provision for civil marriage?

Does the constitution provide for a people's right of self determination?
Does the constitution mention the right to health care?

Does the constitution specify that healthcare should be provided?

Does the constitution provide for a right to life?

Does the constitution prohibit slavery, servitude, or forced labor?

Does the constitution prohibit torture?

Does the constitution prohibit cruel, inhuman, or degrading treatment?
Does the constitution provide for a right of privacy?

Does the constitution provide for freedom of movement?

Does the constitution provide for freedom of opinion, thought?

Does the constitution provide for freedom of expression or speech?

Does the constitution provide for a right of petition?

Does the constitution prohibit censorship?

Does the constitution provide for freedom of the press?

Does the constitution provide for freedom of assembly?

Does the constitution provide for freedom of association?

Does the constitution stipulate that certain rights are inalienable?

Does the constitution provide for an individual's right to self determination?
Is there a right to exemption from military service for conscientous objectors?
Does the constitution contain provisions for the protection of stateless?
Does the constitution provide for the right to bear arms?

Does the constitution refer to protection or preservation of the environment?
Does the constitution refer to ownership or possession of natural resources?
Does the constitution refer to artists or the arts?

Does the constitution refer to science or the sciences?

Is there a mention of telecommunications?

How does the constitution address the state operation of print or electronic rights?

Is the military or armed forces mentioned in the constitution?
Is there special mention of terrorism and public security provisions?
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econplan
ethincl
opgroup
lang
langprot
edcomp
edfree
acfree
achighed

Does the constitution mention the adoption of national economic plans?

Does the constitution contain provisions concerning national integration?

Does the constitution provide for positive obligations to transfer wealth?

Does the constitution specify either an official or national language?

Does the constitution refer to the protection of different languages?

Does the constitution stipulate that education be compulsory?

Does the constitution stipulate that education be free, at least up to some level?
Does the constitution guarantee academic freedom?

Does the constitution guarantee equal access to higher education?
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No

a S~ W N

1
12
13
14

15
16
17
18

19
20
21

22
23

24

25
26

27
28

29
30

31

Name

v2clacfree

v2clacjstm
v2clacjstw
v2clacjust

v2cldiscm
v2cldiscw

v2cldmovem
v2cldmovew
v2clfmove
v2clkill
v2clprptym
v2clprptyw
v2clrelig

v2clrgunev

v2clrspct
v2clslavef
v2clslavem

v2clsocgrp

v2clstown
v2cltort

v2cltrnslw

v2csantimv

v2cscnsult

v2cseeorgs

v2csgender

v2csprtcpt

v2csreprss

v2csrigcon

v2csrigrep

v2dlcommon

v2dIconslt

Label

Freedom of academic and cultural expression

Access to justice for men
Access to justice for women
Social class equality in respect for civil liberty

Freedom of discussion for men
Freedom of discussion for women

Freedom of domestic movement for men
Freedom of domestic movement for women
Freedom of foreign movement

Freedom from political killings

Property rights for men

Property rights for women

Freedom of religion

Subnational civil liberties unevenness

Rigorous and impartial public administration
Freedom from forced labor for women

Freedom from forced labor for men

Social group equality in respect for civil liberties

State ownership of economy
Freedom from torture

Transparent laws with predictable enforcement

CSO anti-system movements

CSO consultation

CSO entry and exit

CSO womenA'’s participation

CSO participatory environment

CSO repression

Religious organization consultation

Religious organization repression

Common good

Range of consultation

Question

Is there academic freedom and freedom of cultural expression related to political
issues?
Do men enjoy secure and effective access to justice?

Do women enjoy equal, secure, and effective access to justice?
Do poor people enjoy the same level of civil liberties as rich people do?

Are men able to openly discuss political issues in private homes and in public
spaces?

Are women able to openly discuss political issues in private homes and in public
spaces?

Do men enjoy freedom of movement within the country?

Do women enjoy freedom of movement within the country?
Is there freedom of foreign travel and emigration?

Is there freedom from political killings?

Do men enjoy the right to private property?

Do women enjoy the right to private property?

Is there freedom of religion?

Does government respect for civil liberties vary across different areas of the
country?
Are public officials rigorous and impartial in the performance of their duties?

Are adult women free from servitude and other kinds of forced labor?
Are adult men free from servitude and other kinds of forced labor?

Do all social groups, as distinguished by language, ethnicity, religion, race, region,
or caste, enjoy the same level of civil liberties, or are some groups generally in a
more favorable position?

Does the state own or directly control important sectors of the economy?

Is there freedom from torture?

Are the laws of the land clear, well publicized, coherent (consistent with each
other), relatively stable from year to year, and enforced in a predictable manner?
Among civil society organizations, are there anti-system opposition movements?
Are major civil society organizations (CSOs) routinely consulted by policymakers

on policies relevant to their members?

To what extent does the government achieve control over entry and exit by civil
society organizations (CSOs) into public life?
Are women prevented from participating in civil society organizations (CSOs)?

Which of these best describes the involvement of people in civil society
organizations (CSOs)?
Does the government attempt to repress civil society organizations (CSOs)?

Are major religious organizations routinely consulted by policymakers on policies
relevant to their members?

Does the government attempt to repress religious organizations?

When important policy changes are being considered, to what extent do political

elites justify their positions in terms of the common good?

When important policy changes are being considered, how wide is the range of
consultation at elite levels?

7 Variety of Democracy 2018: https://www.v-dem.net/en/data/data-version-8/
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37

38

39

40
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42

43

44

45

46

47

48

49
50

51

52

53

54

55

v2dIcountr

v2dlencmps

v2dlengage

v2dIreason

v2dlunivl

v2elaccept

v2elasmoff

v2elboycot

v2eldonate

v2elembaut

v2elembcap

v2elffelr

Vv2elfrcamp

v2elfrfair

v2elintim

v2elirreg

v2ellocpwr

v2elmulpar

Vv2elpaidig

v2elpdcamp

v2elpeace

v2elpubfin

v2elrgpwr

v2elrgstry

Respect counterarguments

Particularistic or public goods

Engaged society

Reasoned justification

Means-tested v. universalistic policy

Election losers accept results

Election assume office

Election boycotts

Disclosure of campaign donations

EMB autonomy

EMB capacity

Subnational elections free and fair

Election free campaign media

Election free and fair

Election government intimidation

Election other voting irregularities

Local offices relative power

Elections multiparty

Election paid interest group media

Election paid campaign advertisements

Election other electoral violence

Public campaign finance

Regional offices relative power

Election voter registry

When important policy changes are being considered, to what extent do political
elites acknowledge and respect counterarguments?

Considering the profile of social and infrastructural spending in the national
budget, how A“particularisticA” or A“public goodsA” are most expenditures?

When important policy changes are being considered, how wide and how
independent are public deliberations?

When important policy changes are being considered, i.e. before a decision has
been made, to what extent do political elites give public and reasoned justifications
for their positions?

How many welfare programs are means-tested and how many benefit all (or
virtually all) members of the polity?

Did losing parties and candidates accept the result of this national election within
three months?

Following this national election, did winners assume office according to prescribed
constitutional rules and norms?

In this national election, did any registered opposition candidates or parties
boycott?
Are there disclosure requirements for donations to national election campaigns?

Does the Election Management Body (EMB) have autonomy from government to
apply election laws and administrative rules impartially in national elections?

Does the Election Management Body (EMB) have sufficient staff and resources to
administer a well-run national election?

Taking all aspects of the pre-election period, election day, and the post- election
process into account, would you consider subnational elections (regional and local,
as previously identified) to be free and fair on average?

In this national election, did parties or candidates receive either free or publicly
financed access to national broadcast media?

Taking all aspects of the pre-election period, election day, and the post- election
process into account, would you consider this national election to be free and fair?

In this national election, were opposition candidates/parties/campaign workers
subjected to repression, intimidation, violence, or harassment by the government,
the ruling party, or their agents?

In this national election, was there evidence of other intentional irregularities by
incumbent and/or opposition parties, and/or vote fraud?

How would you characterize the relative power, in practice, of elected and non-
elected offices at the local level?

Was this national election multiparty?

In this election, were interest groups and individuals able to run paid campaign
ads on national broadcast media?

In this national election, were parties or candidates able to run paid campaign ads
on national broadcast media?

In this national election, was the campaign period, election day, and post- election
process free from other types (not by the government, the ruling party, or their
agents) of violence related to the conduct of the election and the campaigns (but
not conducted by the government and its agents)?

Is significant public financing available for partiesA’ and/or candidatesA’
campaigns for national office?

How would you characterize the relative power, in practice, of elected and non-
elected offices at the regional level?

In this national election, was there a reasonably accurate voter registry in place
and was it used?
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72
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v2elsnlsff

v2elvotbuy

v2exbribe

v2excrptps

v2exdfcbhs

v2exdfdmhs

v2exdfdshg

v2exdfdshs
v2exdfpphg

v2exdfpphs
v2exdfvthg

v2exdfvths

v2exdjcbhg

v2exdjdshg

v2exembez

v2exremhog

v2exremhsp

v2exrescon

v2exthftps

v2juacent

v2jucomp

v2jucorrdc

v2juhccomp

v2juhcind

Subnational election unevenness

Election vote buying

Executive bribery and corrupt exchanges

Public sector corrupt exchanges

HOS appoints cabinet in practice

HOS dismisses ministers in practice

HOG dismisses ministers in practice

HOS dissolution in practice
HOG proposes legislation in practice

HOS proposes legislation in practice

HOG veto power in practice

HOS veto power in practice

HOG appoints cabinet in practice

HOG dissolution in practice

Executive embezzlement and theft

HOG removal by legislature in practice

HOS removal by legislature in practice

Executive respects constitution

Public sector theft

Judicial accountability

Compliance with judiciary

Judicial corruption decision

Compliance with high court

High court independence

Does the freeness and fairness of subnational elections vary across different areas
of the country?

In this national election, was there evidence of vote and/or turnout buying?

How routinely do members of the executive (the head of state, the head of
government, and cabinet ministers), or their agents, grant favors in exchange for
bribes, kickbacks, or other material inducements?

How routinely do public sector employees grant favors in exchange for bribes,
kickbacks, or other material inducements?

In practice, does the head of state have the power to appoint A- or is the approval
of the head of state necessary for the appointment of A- cabinet ministers?

If the head of state took actions to dismiss cabinet ministers, would he/she be
likely to succeed?

If the head of government took actions to dismiss cabinet ministers, would he/she
be likely to succeed?

If the head of state took actions to dissolve the legislature, would he/she be likely
to succeed?

Does the head of government have the capacity, in practice, to propose
legislation?

Does the head of state have the capacity, in practice, to propose legislation?

If the head of government took actions to veto a piece of legislation, would he/she
be likely to succeed?

If the head of state took actions to veto a piece of legislation, would he/she be
likely to succeed?

In practice, does the head of government have the power to appoint A- or is the
approval of the head of government necessary for the appointment of A- cabinet
ministers?

If the head of government took actions to dissolve the legislature, would he/she be
likely to succeed?

How often do members of the executive (the head of state, the head of
government, and cabinet ministers), or their agents, steal, embezzle, or
misappropriate public funds or other state resources for personal or family use?

If the legislature, or either chamber of the legislature, took actions to remove the
head of government from office, would it be likely to succeed even without having
to level accusations of unlawful activity and without the involvement of any other
agency?

If the legislature, or either chamber of the legislature, took actions to remove the
head of state from office, would it be likely to succeed even without having to level
accusations of unlawful activity and without the involvement of any other agency?

Do members of the executive (the head of state, the head of government, and
cabinet ministers) respect the constitution?

How often do public sector employees steal, embezzle, or misappropriate public
funds or other state resources for personal or family use?

When judges are found responsible for serious misconduct, how often are they
removed from their posts or otherwise disciplined?

How often would you say the government complies with important decisions by
other courts with which it disagrees?

How often do individuals or businesses make undocumented extra payments or
bribes in order to speed up or delay the process or to obtain a favorable judicial
decision?

How often would you say the government complies with important decisions of the
high court with which it disagrees?

When the high court in the judicial system is ruling in cases that are salient to the
government, how often would you say that it makes decisions that merely reflect
government wishes regardless of its sincere view of the legal record?
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v2juncind

v2jupack

v2jupoatck

v2jupurge

v2jureform

v2lgcomslo

v2lgerrpt

v2lgdomchm

v2lgdsadlo

v2lIginvstp

v2lIglegplo

v2Iglegpup

v2lgoppart

v2lgotovst

v2mebias

v2mecenefi
v2mecenefm

v2mecorrpt

v2mecrit

v2meharjrn

v2merange

v2meslfcen

v2peedueq

Lower court independence

Court packing

Government attacks on judiciary

Judicial purges

Judicial reform

Lower chamber committees

Legislature corrupt activities

Legislature dominant chamber

Representation of disadvantaged social groups

Legislature investigates in practice

Lower chamber legislates in practice

Upper chamber legislates in practice

Legislature opposition parties

Executive oversight

Media bias

Internet censorship effort
Government censorship effort - Media

Media corrupt

Print/broadcast media critical

Harassment of journalists

Print/broadcast media perspectives

Media self-censorship

Educational equality

When judges not on the high court are ruling in cases that are salient to the
government, how often would you say that their decisions merely reflect
government wishes regardless of their sincere view of the legal record?

The size of the judiciary is sometimes increased for very good reasons, as when
judges are added to manage an increasing caseload; however, sometimes judges
are added purely for political reasons. With this distinction in mind, please
describe any increases in the size of the judiciary that occurred this calendar year.

How often did the government attack the judiciaryA’s integrity in public?

Judges are sometimes removed from their posts for cause, as when there is strong
evidence of corruption; however, some judges are removed arbitrarily, typically
for political reasons. With this distinction in mind, please describe the removal of
judges that occurred this calendar year.

Were the judiciaryA’s formal powers altered this year in ways that affect its ability
to control the arbitrary use of state authority?

Does the lower (or unicameral) chamber of the legislature have a functioning
committee system?

Do members of the legislature abuse their position for financial gain?
If the legislature is bicameral, which chamber is dominant?

Considering all disadvantaged social groups in the country, how well represented
are these groups, as a whole, in the national legislature?

If the executive were engaged in unconstitutional, illegal, or unethical activity, how
likely is it that a legislative body (perhaps a whole chamber, perhaps a committee,
whether aligned with government or opposition) would conduct an investigation
that would result in a decision or report that is unfavorable to the executive?

In practice, is the approval of the lower (or unicameral) chamber of the legislature
required to pass legislation?

In practice, is the approval of the upper chamber of the legislature required to
pass legislation?

Are opposition parties (those not in the ruling party or coalition) able to exercise
oversight and investigatory functions against the wishes of the governing party or
coalition?

If executive branch officials were engaged in unconstitutional, illegal, or unethical
activity, how likely is it that a body other than the legislature, such as a
comptroller general, general prosecutor, or ombudsman, would question or
investigate them and issue an unfavorable decision or report?

Is there media bias against opposition parties or candidates?

Does the government attempt to censor information (text, audio, or visuals) on the
Internet?

Does the government directly or indirectly attempt to censor the print or
broadcast media?

Do journalists, publishers, or broadcasters accept payments in exchange for
altering news coverage?

Of the major print and broadcast outlets, how many routinely criticize the
government?

Are individual journalists harassed - i.e., threatened with libel, arrested,
imprisoned, beaten, or killed -- by governmental or powerful nongovernmental
actors while engaged in legitimate journalistic activities?

Do the major print and broadcast media represent a wide range of political
perspectives?

Is there self-censorship among journalists when reporting on issues that the
government considers politically sensitive?

To what extent is high quality basic education guaranteed to all, sufficient to
enable them to exercise their basic rights as adult citizens?
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v2pehealth

v2pepwrgen
v2pepwrort
v2pepwrses
v2pepwrsoc
v2psbars
v2pscnsinl

v2pscohesv

v2pscomprg

v2psoppaut

v2psorgs

v2psparban
v2psplats

v2psprbrch

v2psprinks

v2pssunpar

v2svdomaut

v2svinlaut

Health equality

Power distributed by gender

Power distributed by sexual orientation
Power distributed by socioeconomic position
Power distributed by social group

Barriers to parties

Candidate selectionA—national/local

Legislative party cohesion

Party competition across regions
Opposition parties autonomy
Party organizations

Party ban

Distinct party platforms

Party branches

Party linkages

Subnational party control

Domestic autonomy

International autonomy

To what extent is high quality basic healthcare guaranteed to all, sufficient to
enable them to exercise their basic political rights as adult citizens?

Is political power distributed according to gender?

To what extent is political power distributed according to sexual orientation?

Is political power distributed according to socioeconomic position?

Is political power distributed according to social groups?

How restrictive are the barriers to forming a party?

How centralized is legislative candidate selection within the parties?

Is it normal for members of the legislature to vote with other members of their

party on important bills?

Which of the following best describes the nature of electoral support for major
parties (those gaining over 10% of the vote)?

Are opposition parties independent and autonomous of the ruling regime?

How many political parties for national-level office have permanent organizations?
Are any parties banned?

How many political parties with representation in the national legislature or
presidency have publicly available party platforms (manifestos) that are publicized
and relatively distinct from one another?

How many parties have permanent local party branches?
Among the major parties, what is the main or most common form of linkage to

their constituents?

Does a single party control important policymaking bodies across subnational
units (regional and local governments)?

Is the state autonomous from the control of other states with respect to the
conduct of domestic policy?

Is the state autonomous from the control of other states with respect to the
conduct of its foreign policy?
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HND
HRV
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JPN
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LTU
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NLD
NOR
SGP
SLV
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GRC
HUN
IDN

ISR
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