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Abstract—Cognate words within language families derive from
common protowords and are transformed by regular sound
changes. The demonstration of regular sound changes between
pairs of languages is a major tool in proving that they belong to
the same language family. This paper applies association rule data
mining to identify regular sound changes between Finno-Ugric
languages and Pre-Greek, which Robert Beekes identified to be a
single language, which can be called the Minoan language.
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. INTRODUCTION

Comparative linguistics aims to study the history of
languages and to reconstruct protolanguages of various language
families, such as the Indo-European language family, which
includes English, French, German, Greek, Latin, Sanskrit and
hundreds of other languages, and the Finno-Ugric language
family which includes Estonian, Finnish, Hungarian and dozens
of other languages [6, 9, 10, 11].

Etymological dictionaries list the origin of each word. For
example, the Etymological Dictionary of Greek (EDG) by
Beekes [2] classifies each ancient Greek word according to
labels such as the following: IE (Indo-European), IE? (likely
Indo-European), ? (no good etymology), PG (Pre-Greek) and
PG? (likely Pre-Greek). Pre-Greek words are those that were
borrowed by the Greeks from some earlier language that existed
in present day Greece. The EDG lists a total of 1106 Pre-Greek
words. Beekes [3] shows the essential unity of Pre-Greek,
meaning that the Pre-Greek words were borrowed from the same
non-Indo-European language. This unique Pre-Greek language
was the Minoan language, which is preserved in the Linear A
[7] and the Cretan Hieroglyphic scripts [13]. Linear B, the
successor of Linear A, is the earliest Greek script used by the
Myceneans, who borrowed much from the Minoans [5].

The Uralisches Etymologisches Wértebuch (UEW) edited
by Rédei [15] contains a reconstruction of Proto-Finno-Ugric
words. The UEW classifies 626 basic Hungarian words as
cognates with words in other Finno-Ugric languages.

The goal of this paper is to answer the following question: Is
Minoan a Finno-Ugric language?

The rest of this paper is organized as follows. Section 1l
reviews the concept of regular sound change rules in linguistics.
It also describes an experiment of applying association rule data
mining to a set of hypothetical cognate words between Finno-
Ugric languages and Pre-Greek. Section Il discusses the results
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by giving examples of regular sound changes and explaining the
implications for the translation of Minoan inscriptions. Finally,
Section IV gives some conclusions and describes future work.

Il. DATA MINING REGULAR SOUND CHANGES

Traditionally, comparative linguists reconstruct the
phonological history of a language family manually by noticing
regular sound changes, that is, changes in pronunciation that are
commonly occurring between pairs of cognate words, which are
words that are assumed to have derived from a common
unknown protoword. For example, word initial /k/ before a back
vowel in Finnish regularly changes to /h/ in Hungarian as shown
by the following examples [9]:

Proto-Finno-Ugric | Finnish | Hungarian Meaning
*kala kala hal fish

*Kkota kota haz house

*kunta kunta | had group of people

Revesz [20] gave a data mining algorithm that can generate
regular sound change laws given a set of hypothetically cognate
words as an input. Therefore, we collected pairs of PG and
Finno-Ugric words that seemed potentially cognate from the
EDG and UEW etymological dictionaries. Table I lists 159 Pre-
Greek words, out of which 133 are labeled PG and 26 PG? by
the EDG. To all of these words, we found hypothetically cognate
words that appear in UEW except five words, which we added
to the list of Finno-Ugric words. In Table I the first column
identifies the UEW entry number or ‘new’ if it does not appear
there. The second column is the Proto-Finno-Ugric or Proto-
Ugric word reconstructed by UEW except for the new entries.
The Proto-Finno-Ugric layer is shared by all the Finno-Ugric
languages, while Proto-Ugric is shared by Hungarian, Khanty,
Mansi and, hypothetically, Minoan. The third column is our
reconstruction of a Proto-West-Ugric form, which is a layer we
assume to be only shared by Hungarian and Minoan. The next
five columns give the hypothetical cognate words in Hungarian,
Mansi (or if it is not available, then the closely related Khanty),
Zyrian, and Minoan, and the EDG classification of the Minoan
word. Finally, the last two columns give the meaning of the
Hungarian and the Minoan words.

We entered a representation of the consonants of the
collected list of words into an ARFF file and applied the Weka
association rule data miner to help in the discovery of regular
sound change rules. The last columns of Tables Il and 111 show
the Minoan regular sound changes that were identified for the
word initial consonants and the medial consonants, respectively.
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TABLE I.

COGNATE FINNO-UGRIC AND MINOAN WORDS

UEW | Proto-FU Proto- Hungarian Mansi Zyrian Minoan EDG Hungarian Meaning Minoan Meaning
or Ugric | West-Ugric K=Khanty M = Mansi Meaning
9 | alz als ald alil 6\-Bog PG | bless, spell magic prosperity, bliss
15 | ana ana angy snye ona yoio. PG | older relative's wife earth goddess
1730 | dmps amp3z éb amp foppo-¢ PG | dog metric meter
51 | éapps ¢apps csap ¢apki | opd-Co PG? | to hit slay, slaughter
49 | ¢ada éada szalad ¢ual- GOOA0-C PG rust > run walking [of animal]
1737 | ¢6kks E8kks szik $dy GOVKO-V PG | salty, dry dry
76 | Cukks-rs | Cukks-rs | csokor Suker | oiypa PG | herd, group, bouguet | wild swine
80 | cupps Cuppsrs | csupor ¢ibleg | omupi-g PG | (birch bark) vessel basket
1744 | citts Citt3 sut Sit oittv-fog PG | to bake, shine (sun) cauldron
1744 | cits citt3 sut Sit ota-0evm PG | to bake, shine (sun) roast, fry
132 | eld eldats él > élet jalt ol Eileibwo, PG | to live > life goddess of birth
new | esks esks Usz6g eskén Aoye-Mitog | PG | blazing epithet of Apollo
139 | ewkks ewkks uk, ik eko AKK®D PG | great-grandmother bogey, vain woman
152 | ir-kd ir-ka ér fipwg PG | man lord, hero
new | ists ist3 isten iSti 60TV-pOg PG | (sun)god, M to burn satyr
190 | jopyss jow-ti iv jowt Tometdg PG | bow | piercer, cf. iapétnc=archer
195 | juke juke i dj ju vot-okkoc | PG| to drink drinking cup
227 | kakta kat két kit Kad-pidog PG | two Kadmilus (2 boys)
227 | kakta katta két > kettd kit KotTa-og PG | two game with 2 vases
228 | kala kala hal xtl koAho-piag | PG | fish cod fish
new | kals kals halk kalnd yoho-Bdg PG | quiet; M sound, cry curtailed, short
232 | kalws kalws halyog yalap $ 630 oG PG | cataracts, membrane blind
249 | kars kars harap kurééi | yépo-pog PG | to hite prickly crustacean
1773 | kandés kdnés keshed kansl GK10-vog PG lean; M lose weight thin cf. oxidapdv
281 | kel-ke kellems | kéll > kellem kol hepe-pog PG | necessary > pleasant warm, verdant
new | kenirs kenirs kenyér kuor kenjr | yodpo-g PG | bread, M oven cake
288 | kere kere koré kor Kip-Bo PG | around leather pouch
1776 | ki kil-s3 ki > kiilsd kéno KOAOGGO-G PG | out > appearance statue
300 | kics kics kdcsog kiiSom K1oo0-Blov PG | vessel, rustic cup
320 | kit-ke kit-1s két > kotel kat KOAAO-Y PG | tie, knit string peg/screw
320 | kit-ke kit-en kot > kotény | kat YTOV PG? | tie, knit apron, tunic
322 | kiwe kiwe ko kaw il PG | stone earth
328 | koja koja-pic¢ | héj > kiilbécs | K koj keja KEADPOG PG | bark, haut > snail husk/skin, eggshell
339 | kola kola hal > hald xol kul Ayidde-Hg PG | todie > mortal Achilles
342 | kols kolz halok yal kolas | xoho-Big PG | crack, gap to cuttree | curtailed, maimed
341 | kol-me kol-me harom yuram kujim | kiA-AiBog PG | three three-legged stand
349 | kons konots hanyatt xongj Kivov-vog PG | on back bench, bed [backw.]
367 | kors kors-s3 horzsol karsol kural XOPACO® PG | toscrape carve, engrave
367 | kors kors horol karsal kural xph-g PG? | to scrape chap, crack
439 | kbms kbms homor( > hit | K kom Koppoo-pon | PG? | empty > vain embellish/adorn self
1790 | kéns kéns konnyi kinno Kiv-80& PG | light (weight) easily moved
1780 | kujz kujs hajt xujt KoAAO-poPov | PG | to drive, herd; shepherd's staff
387 | kul-ke kul-ke halad kalt KOA-TIN PG move, drift trot
393 | kuma kuma homlok yamoj kimes | kou-Boyog PG | forehead falling headfirst
393 | kuma kuma homlok xamyj kimes | xou-pn PG | forehead head
400 | kunta kunta had xont 2V30-UidCg PG | army din of battle
426 | kurs kurs harag xor knp <*kdp | PG | anger, bicker doom, death demon
426 | kurs karaks harag xor KopKi-vog PG | anger, bicker crab
1784 | kurs kurs hord > hordé | yart Kpw-660¢ PG | todrag, draw; barrel pail, pitcher, bottle
419 | kuria kurii horny A1PO-pHog PG | grooving hole, cleft, slit
458 | lapps lapps lap lop lop KO-L0po-g PG | flat, surface buffet
1793 | ldpps ldpps 1ép 15p k6-Laf-pog | PG | tostep (in) dance song
475 | lemps lempsz lebég leb AOPNE PG | tofly vulture
479 | lepps lepps lep 1&p leb Ao PG | cover peel off
480 | lese les-ti liszt aAgiota PG | flour | rice-wheat groats, cf. GAE [2]
485 | likkd likkd 16k My d-Eon PG | push, shove throw
485 | likka likkd 16k AGE PG? | push, shove with heal or foot




493 | lowkks lowkks lyuk 15y arog PG | hole, crevice furrow
506 | 16 lek le > lejt Méy-prog PG | lower part > slide slanting, cf. Ao&bg
501 | 18hiés 18nés légy Ie3 Mitto PG | afly Cretan fly [2] p. 534
504 | I8pp3 18pps3 lap lup lup Aama-0og PG | drift objects > mud pitfall for animals
505 | [6tt3 18tt3 lat Loifo-pyog | PG | tosee guileful, treacherous
498 | luwe luwe-ts lab > labos lo li AéPng, -ntog | PG leg, bone > tripod cauldron
new | maks maks magas K mdyen poke-8vog PG | tall tall
new | maks maks magas K m&yen LEY0-POV PG | tall temple inner space
1798 | malks malks malat K mayli Gpodia PG? | willows, shrubs sheaf
1800 | mancs mancs mese K mont’ uv0o-g PG? | tale word, discourse, tale
1801 | mars mars mart mars popat-vo, PG | todip eel
1803 | mdls mdls-ks | meleg m3ltop LOAKN PG | warm numbness from cold
1806 | mdrs mdéirs mer mar UEPUEPO-C PG | todare, risk difficult, awesome
538 | mers mers mér murtal | unpi-vBog PG | to measure cord, thread
539 | mete mete méz ma uitn-g PG? | mead substance of bees
547 | mirkks mirkks mérég Hapyo-g PG | poison, anger mad, furious
569 | m8i3 méi3 mal poA-0okdg PG peel off, wash off weak, tender, soft
1814 | méis méls mélto mel- noho-ppdc | PG | fit (shoe) > worthy scornful
566 | mura mura mar mor LOPG-COaL PG | bite, break dogs, swine
566 | mura mura mar mor LOP-TIT® PG | bite, break catch, seize
590 | ndke neikti néz niyl vuktd-homog | PG | to look; dream seeing loss
598 | nind ni ne né nin EAé-vn PG | woman mother of life
598 | niyd ni ne né nin VO-pon PG | woman nymph [nu + lemps]
639 | sors nors nyirok nar aur Nnpe-0g PG? | moist place, swamp Gaia and Pontus' son
648 | nupyz nuy3 nyugsz- nint VKO- PG rest slumbering
648 | nuys nuy3 nyugsz- nint voye-Mg PG rest slow, dull, sluggish
658 | octsrs oCt3r3 ostor ostar VOTPL-Yig PG | whip hedgehog, whip
1873 | 83 aj-ts ajto ajt aidw-oo0 PG | door walls of a hall/court
1873 | 83 aj-ts ajto ajt aibov-oca PG | door portico
681 | paés pacs fasz 166-0n PG | penis penis
698 | pals pals bal palTan @adAo-g PG left bad, unfit, ill, mean
708 | pars pars farag par Qpro-podg PG | to carve, hollow out chest, trunk
710 | pata pata fazék put nifo-¢ PG | pot, kettle wine jar
687 | pads pads fal K pal TAO-OTH PG? | wall (clay) wall
711 | pdc-ks péc-ks fecske piséi @hooa PG? | swallow (bird) wood-pigeon
717 | pdjs péjz-r3 fejér QOAO-C PG | white <shiny white
717 | pdjs péns fejér > fény Tovo-g PG? | light torch
722 | pld pald-ks | fele K pelsk pel TOALOKT PG? | one side, half, wife concubine
729 | pdne pdje fej pank pon QOAQ PG | head face, countenance
729 | pdne pdje fej pénk pon min-& PG | head helmet
735 | peje pez 6 > 6z Eyo PG | to heat, simmer cook | boil
739 | pele pele-Im | fél >*félelm | pil pol nelepi-Co PG? | to fear > fear, worry shake, tremble
738 | pele pele fél TOAN PG? | pole | one wing of pair of double gates
751 | pers pers bér K pér Qopi-vn PG | skin, birch tree bark hide
1825 | pics pIc3 fust poSom y6-Aog PG | smoke s0ot
1825 | pics pics-ts fust poSom y60o-¢ PG | smoke ashes
1826 | pils pils ful p5l OAe-v PG? | toburn to burn
759 | pide pide fél palt QAN PG | high, long flat vessel
789 | pola pola bogyd pol pul QNAN-§ PG | berry wild fig
842 | pdics pbjcs fejsze paét gpac-yavov | PG | axe sword
1832 | pébis péls foly polsit mha-toyitw | PG | to flow splash
823 | pérs p&rs fér pir Tpa PG? | tofitin leather bag
766 | piilks piils firdik péyl pilsi TOENO-C PG | tobath bathtub
821 | purs purs-ks | far > farok K pir QopKod-v PG | behind > tail [wolf] white/grey, wrinkled
826 | puss puss-ls foszlik posl- WOAA® PG? | peel off feather pluck
829 | puws puw-ks fa > fak pd pu Qdice-Aog PG | tree > trees bundle of sticks
850 | rakks rakks rak Gpoxi-g PG | to put, make bowl, pan
1840 | réyks réyks rdg K runk péy-0m PG | to kick, Kh wade rend, break
868 | répps répps-ts | répit ep pint PG? | to fly, throw, shake
866 | rots r8ts rat K ratok POI-YYES PG | ugly bruise
1844 | sdkrs Sdrs szér sar ol-o0pa PG | fur, cf. sokkest. 'goat’ goat's fur cloak




1854 | sérs s8r3 szar sor o0p1-y&ig PG | leg, stem, stalk pipe-like objects
951 | Sdpks sinks segg sdnk ioyio-v PG | arse, hip hip-joint
956 | Seppd seppd szép cooia PG? | beautiful clever
964 | silmd silmé szem sdm $in 0p-00Auog PG | eye eye
988 | surwa surwa szar cop-yevn PG | to poke, stab plaited basket
988 | surwa surwa szar o0P1-KOG PG | to poke, stab basket
996 | Sapka anka ag GK-pEUDOV PG | bough bough
1000 | sdrs drs-ket ér > ereget tart Serged | ‘Epgybe-vg PG | toreach, let go Erechtheus
886 | sawna* | dnd 6n sin 6vo-g PG? | fish type cod-like fish family
1014 | Surs urs arat, irt Apn-¢ PG | cut, divide, eradicate | war-god
1745 | Saps ans ag taw Gry-vog PG? | bough, branch, tree withy tree
910 | Yuds* uos ujj tul’a dax-tvho-¢ | PG | finger finger 8éka 10 -tOAn
910 | Juds* uos ujj tul'a TOM PG | finger nail, peg
1857 | tals talz tal tal TOAMLO-G PG | plate box, chest [cf. TOAn]
1026 | tara tara tar taral- | xi-Odpa PG | open [door, arms] lyre: play open-arms
1037 | télwd talwe tél t3l tel QdA-nw PG | winter to warm
1859 | tapysts tiksz tegez tawaot 10E0-v PG | quiver quiver
1860 | tdrs tdrs-ms | tér > terem K tiran TEPOL-VOL PG | space, room, square house, residence
1860 | tdrs tirs tér > terit TPO-Y® PG | settable <to eat> to gnaw, eat
1046 | tems terps tém > térp-ul TPEQ® PG | toshrink to cause to curdle
1046 | tems ter-emps | tém > tereb™ Opoppo-g PG? | stocky > spreading clot, curd
1049 | terd terd tor ter TOP-0VVOg PG | dagger, sword tyrant
1066 | tors tors dorgal dp-notnp PG | scold laborer < whip
1070 | tows tow-loy | t6 15y ti Oéra-coo PG | lake, M bay sea
1865 | t8mps t8mps3 domb tomp Toupo-¢ PG | hill burial mound
1085 | térkks t8riks torkoly* tdroy Tépy-vog PG | pressed grape, M pine | sprout, twig, fruit
1075 | tulka tulka toll towl til TOM PG? | feather bulge, callosity, nail
1862 | tults tults taltos K tolt 0dto-¢>0nc | PG | magician, diviner sacrificer
1863 | turs turs-ks torok tor Bdpal PG | throat cuirass, trunk, chest
1864 | tiiwsts tliz tliz towt 00o-0ha, PG | fire; ‘tliz-tal’ cf. tal Bacchic orgy tool
1096 | utka utu 0t > utazé ayt ‘Odv-coeve | PG road, path > traveler Odysseus
1106 | wajce wajcée-ks | vOcsok was vez Baokd-g PG | duck duck
1110 | walka walka val wojl BAG-Bn PG | to separate, descend damage
1110 | walka walka val wojl Blot-o6g PG | to separate, descend bent, distorted
1136 | wekks wekks vékony vekni | Pijko PG? | thin vine on trees
1139 | wenés wencs Ossze vi¢ BvOo-¢ PG all, together | depth of sea; ButOdv=crowd
1154 | witte itte ot at-lamtép | vit At-Aovtog PG 5; M 5-part+asma 'cushion' > bear leg | Atlas
1161 | wolka wolka vall wojlop BoA-pog PG | shoulder breast
1144 | wore ore orr wOrna ver pi-g PG? | nose nose
1144 | wore wore-ms | Orr >orom wOrno ver Gpop-og PG | nose >mountain altar
1180 | wéns wéns-ks | vén > vének vener | paveé, dvol | PG | old > the old people lord, ruler
TABLE II. REGULAR SOUND CHANGES FOR WORD INITIAL CONSONANTS
Proto-FU | West-Ugric Finnish Hungarian Mansi Zyrian Minoan
11]¢ & h S, CS 5, s ¢ c
2| ¢ ¢ S CS, S, SZ $,s ¢,z (9
31 j i L9y, @ i j 1
4|k k k k, h K, x Kk, g K, X Y
511 | I I | | A
6| m m m m m m u
7| n n n n n,n n,n v
8| n n n ny n n v
9| p p p f,b p p, b n, @, y [only before /s/]
10(r r r r r r p
11 | s S S Sz S S c
12 | § s S Sz s $ c
13 |3 %) h %) t § %)
14 | 9 %) h %) t § %)
15 | t t t,s t,d t t 1,0,0
16 | w W v, & v, & w, & \Y B.Fp>9




TABLE III.

REGULAR SOUND CHANGES FOR MEDIAL CONSONANT

Proto-FU | West-Ugric | Finnish | Hungarian Mansi Zyrian Minoan
1]¢ ¢ S cs, s, gy S § oo, y [only after /p/]
2|¢ ¢ S Cs,S,52,9Y | §, s z c
316 3 t,d |, & | |, & A
4|8 & t, s, d gy, j I I A
51j ] L, L,9 1i,9y,9 j, j, A AN, D
6| k k k, & %) w @) K, KK, ¥, %
7 | kk kk kk Kk K K, g K, KK, ¥, %, & [only before /s/]
8 | kt t, tt ht t, tt t k 3, KT, 1T
9111 | I | | | A, AL
10 | 1k Ik Il wi | A, AL
11| It It It It T
1211 I I gy, ly I I )
13| m m m mv,J m m W, pp
14 | mp mp b mp uB, op
15| n n n n, ny n n v
16 | n,nk M, nk B,V D,v,g nnk,d | G,mnn | Ky, %
17 | nt nt nt, nn d nt d )
18 | n n n ny n n 1
19 | né né S ns 5,11, 0
20| p p p,Vv v, D p %) [0}
21 | pp pp p pp, P p p 7, 9, B [before p]
22 |r r r r r p
23 | s S S 4 t z oo, vy [only after /p/]
24 | § § o
25 $t T
26 |t t t,s z t %) 5,1,0
27 z z o, v [only after /p/]
28 | tl tl AL
29 | tt tt t,s t t t,t 1, T, 0
30 | w w v, D v, D w, I, j %) B [between vowels], &
31 | wt wit v wt Tt

I11. DISCUSSION OF THE RESULTS

A. Finno-Ugric and Minoan Regular Sound Changes

Revesz [21] already presented a table of regular sound
changes within the Finno-Ugric languages, including Minoan,
using the International Phonetic Alphabet (IPA) notation. Now
Tables 1l and 111, where the entries show the actual spelling,
significantly extend the earlier results. In Tables Il and I, the
columns describing the regular sound changes for Finnish,
Hungarian, Mansi and Zyrian are summaries based on Csucs [6].
Our contributions are the West-Ugric column and the Minoan
column, which represents the Minoan regular sound changes.
We give a few examples, where the notation > means derivation,
*W means a hypothetical word W, and W1 ~ W2 means that
W1 and W2 are cognate words.

Table Il shows that Proto-Finno-Ugric and Proto-West-
Ugric word initial /k/ becomes «k or y in Minoan except in the
following case:

kiwe > *kwi > vn

The 7t row in Table 1l mentions the contraction of /k/ and
/s/, which can be illustrated by the following pair ([2] p. 73):

lowkks ~ lyuk ~ dAokog > dA0E

Some Minoan compound words preserve the Proto-Finno-
Ugric forms better than the cognate Hungarian words. For
example, consider the following cognates:

silmé

~ szem ~ *0p-caluds > 0p-0aApog

Here the Minoan word preserves the /I/ sound, while the
Hungarian word does not preserve it. The 8 seems to have
undergone a transformation due to the preceding o.

Another Minoan compound word that shows a remarkable
preservation of the Proto-Finno-Ugric form is the following:

9ud3 ~ Ujj

The preservation of T in the above compound word may have

affected the preservation of t in the second component, that is,
in the word toAn.

~ dbic-TVAOG

The Proto-Finno-Ugric and Proto-West-Ugric medial
consonants & and 6 become X in Minoan.

¢ada ~ szalad ~ 6ODAOG
pass ~ fal ~ TAooTh
pioe ~ fél ~ QaAN
Suds ~ Ujj ~ O\



The Proto-Finno-Ugric and Proto-West-Ugric medial
consonants nn becomes 1, pronounced /j/, in Minoan.

ana ~angy

kenirs ~ kenyér

~ *yn-ana > yoia /gaja/
~yoDpog /gojuros/

The Proto-Finno-Ugric and Proto-West-Ugric medial
consonant cluster n¢ becomes 9§, T, or 6 in Minoan.

kanés ~ keshed ~ aKL6VOG
18n¢3 ~ légy ~ AdTo
mancs ~ mese ~ udbog
wencs ~ Ossze ~ Bubdg

Between two vowels, the Proto-Finno-Ugric and Proto-
West-Ugric medial consonant j becomes X in Minoan.

koja-pac ~ kulbécs ~ KEMDQOG
pdj3-rs ~ fejér ~ paldg
pdje ~ fej ~ QLG
pdje ~ fej ~ ofAng

The Proto-West-Ugric koja-pa¢ seems to be a compound
word with the first part meaning ‘husk’ or ‘shell” and the second
part meaning ‘nest,” which also is a Proto-Finno-Ugric word.

When the initial consonant of a  Proto-Finno-Ugric
protoword is § or 9, then the corresponding Proto-West-Ugric
protoword omits these consonants (and starts with a vowel).
When the initial consonant of a Proto-Finno-Ugric protoword is
k, then the corresponding Proto-West-Ugric protoword also
starts with a k. This agrees with R6na-Tas’ observation [22] that
the initial § omission process (§ > h > &) must have been
completed before the initial kV > hV process, where V is a back
vowel, started.

Finally, note that the word pépuepog can be explained by a
reduplication of the Proto-Finno-Ugric root word mdrs. We
present more examples of regular sound changes in the journal
version of this paper.

B. Implications for the Translation of the Minoan Inscriptions

The Minoan language was proposed to be Greek-like by
Nagy [12], some other Indo-European language by Owens [14],
or a Semitic language by Best [4] and by Gordon [8].
Unfortunately, these proposals and the translation attempts
based on these ideas now can be proven to be misguided.
However, Revesz [16-19] presented translations of over twenty
Linear A and Cretan Hieroglyphic inscriptions under the
assumption that Minoan is a Finno-Ugric language. These
translations remain viable proposals in light of the regular sound
changes between Minoan and the Finno-Ugric languages.

IV. CONCLUSIONS AND FUTURE WORK

The overall structure of the Uralic language family was
already well-established by the mid-19n century, only a few
decades after the first Finno-Ugric comparative linguistic
publication by Sajnovics [23]. The picture remained essentially
stable until Revesz [19] added the Minoan language to the Uralic
language family based on a decipherment of the Minoan Linear
A and Cretan Hieroglyph scripts. The above demonstration of
Finno-Ugric and Minoan regular sound changes supports this
classification.

Tables Il and Il enable the derivation of a more complete
picture of the phonological history of the Uralic language
family. We plan to build on this picture to develop an algorithm
for the automatic reconstruction of Finno-Ugric protowords
given present day forms and the EDG’s Pre-Greek words. Only
the reverse direction was considered before when Bétori [1]
implemented a computer program that could apply sound
change rules and derive present day forms given a protoword.
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