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Abstract. The paper at hand presents the recently published COPIUS! Ortho-
graphic Toolset’s Mansi module. This open-source software, part of the COPIUS
drive to create necessary international infrastructures for teaching/learning and
researching Uralic languages, allows for rule-based transcription between four
basic writing systems historically used for Mansi: the Cyrillic alphabet, the Latin-
based Unified Northern Alphabet (UNA), Finno-Ugric Transcription (FUT), and
the International Phonetic Alphabet (IPA). The software aims to take variation in
the usage of these respective writing systems into consideration as best possible
in a purely rule-based approach currently lacking lexical support. Section 1 will
give a short summary of the history of Mansi literacy and aims to elucidate how
changing trends, both local and Russia-wide, influenced the manner in which
Mansi was captured in writing by scientists and speakers throughout history. Sec-
tion 2 will give an overview of (Northern) Mansi phonology and discuss how
difficult aspects of it are handled in the writing systems under consideration. Fi-
nally, Section 3 will illustrate the transcription software, in its current version, in
action, with a sample text transcribed from each of the four writing systems under
consideration into the three other ones.
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1 History of Mansi literacy and documentation

The Mansi language of Western Siberia are rapidly approaching moribund status. In
the 2010 All-Russia Population Census, 938 individuals self-identified as speakers of
Mansi®. The critical mass of remaining speakers is elderly; transmission to younger
generations can no longer be assumed. One exception is a small group of speakers of
the Upper Lozva subdialect of the Northern Mansi: they have compact isolated settle-
ments (the Ushma and Treskol’ye villages in the Ivdel District of the Sverdlovsk Ob-
last), use their native language in the everyday life; even children are competent

! COPIUS: Erasmus+ strategic partnership “Community of Practice in Uralic Studies”,
www.copius.eu; Mansi module of Orthographic Toolset at
www.copius.eu/trtr.php?lang=mns

2 www.perepis-2010.ru/results_of _the_census/results-inform.php
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speakers. Ivdel Mansi, about 100 speakers, make ca. 10% of all Mansi speakers today
(Zhornik 2019: 101).

Though Mansi literacy has a weak standing today, it traces its roots to the 18th cen-
tury. The first records of Mansi were created for administrative and missionary pur-
poses. One early written record of Mansi, among many other languages, is the collec-
tion of word lists compiled in different provinces of the Russian Empire at the behest
of Catherine II, published in the comparative dictionary of Peter Simon Pallas (Pallas
1787—-1789). Some unpublished Mansi word lists are preserved in the St. Petersburg
Branch Archive of the Russian Academy of Sciences (Normanskaja, Kosheliuk 2020).
All of these resources use the Cyrillic script and follow the basic principles of pre-
revolutionary Russian orthography. As they were compiled by non-linguists with no
understanding of Mansi phonology, they reflect what the compilers could acoustically
perceive and how they thought it most fitting to render what they heard. The Cyrillic
script is also used in small dictionaries and texts compiled by orthodox priests in the
late 19th and early 20th century (e.g. Azbuka 1903).

Mansi texts collected in the 19th and early 20th century give a more advanced view
on the language and its varieties. They were collected by professional philologists,
mostly from Hungary and Finland where scientific interest towards related peoples as
well as their languages and folklore was bolstered by national romanticism. Most prom-
inently, Bernat Munkdécsi (1860—1937) and Artturi Kannisto (1874—1943) documented
a vast dialectal landscape of vibrant speaker communities. The numerous materials they
elicited have been published; many of them can be found as interlinearized texts in the
Ob-Ugric Database®. Around the turn of the 19th to 20th century, transcription systems
used in Uralic Studies were standardized as the Uralic Phonetic Alphabet (UPA), or
Finno-Ugric Transcription (FUT) (Setild 1901).

The next important text collection is that of Valeriy Chernetsov (expeditions in
1933-1938); his field journals are preserved in the Museum of Archeology and Eth-
nography of Tomsk State University?. This collection uses the Unified Northern Alpha-
bet (Enunstit CeBepubiii Andarur), which is based on the Latin script and was created
from 1926 to 1932 for 16 languages, including Mansi, Khanty, Nenets, Selkup and
Saami, by the specialists of the Northern Faculty (since 1930 the Institute of the Peoples
of the North) at the Leningrad Oriental Institute (cf. Partanen & RieBler 2019).

The creation of the Unified Northern Alphabet (UNA) is connected with the incipi-
ent literacy of the speaker community itself. After the revolutions of 1917 a short period
of support for languages and cultures of indigenous peoples followed: throughout Rus-
sia, literary standards were created, indigenous languages were introduced into educa-
tion, teaching materials and readers for national schools were translated into indigenous
languages. The Latin base for the UNA was selected with the goal of internalization;
publications from this time period (e.g. Zulov 1933, cf. Partanen & RieBler 2019) can
be found online in the National Library of Finland’s Fenno-Ugrica Collection’; an

3 OUDB, www.babel.gwi.uni-muenchen.de/.
* The digitalized version can be found at www.museum.tsu.ru/collection
3 fennougrica.kansalliskirjasto.fi/
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ABC-book (1932), several small readers and a dictionary for Mansi primary schools
were compiled in UNA by Valeriy Chernetsov.

The UNA was abandoned in 1937 when it was mandated that Cyrillic alphabets must
be used for the languages of Russia. Rapid Cyrillization followed, at first with no addi-
tional characters for specific Mansi phonemes and adhering to the syllable principle of
the Russian orthography, where the palatalization/palatal expression of consonants is
marked by the following special (iotated) vowel letter (so called HotupoBaHHBIE
riacHble OykBbl), €.g. IPA /nas/ ‘simply’ > Cyrillic <aac>, IPA /nias/ ‘hook’ > Cyrillic
<msac>. This first phase of Mansi Cyrillic orthography is exemplified by and docu-
mented in (Balandin 1958). The letter <g> for the velar nasal /5/ was introduced in the
end of 1950s (previously the digraph <ur> had been used); the reform of 1979 intro-
duced the marking of long vowels via macron (Rombandeeva 1982, 1985), e.g. IPA
/sam/ ‘eye’ > Cyrillic <cam>, IPA /sa:m/ ‘corner’ > Cyrillic <cam>. In the case of <&>
(the iotated counterpart of <0>), this convention resulted in a letter with multiple dia-
critics: <&>. For quite a long time the realization of the alveo-palatal fricative /s// varied
between <ur> and <cp> (word-finally; before the vowels it was <c> + iotated vowel
letters) until the latter was established as the norm in 1979. A special problem is pre-
sented by the use of letters <u> and <er>: both are used for short /i/ and for schwa; the
choice of character differentiates between dentopalatal and alveo-palatal consonants
like IPA /t/ and /t/ (see the table 1 below), e.g. IPA /ti/ ‘this’ > Cyrillic <ter>, IPA /a:tii/
‘no’ > Cyrillic <atu>. However, as there are only four such pairs, after all other conso-
nants the two letters are often used indiscriminately.

Between the 1930s and 1960s about 50 books in Mansi were published, both original
works and translations, many of them adapted for children. In the 1970s and 1980s,
such publications were rare. Some Mansi materials in a simple variant of the orthogra-
phy were published in the Khanty language newspaper “Lenin pant xuvat” (‘Along
Lenin’s way’). A factor in this shift was that in the late 1950s, several large Russian-
language boarding schools replaced the network of small national schools, while a gov-
ernment policy of settling nomadic communities in larger villages was implemented,
leading to increased Russification (Skribnik, Koshkaryova 1996).

After Perestroyka, a period of language revitalization started: the newspaper “Lijima
séripos” (“The Northern Sunrise”) has appeared roughly twice a month since 1988°. In
1992, the publishing house “Cesepnbiit nom” (‘“The Northers House’) was established
in Surgut (Khanty-Mansi Autonomous Okrug); it aimed to foster publications in na-
tional languages. Inspired by the work of the Hungarian folklorist Eva Schmidt (1948—
2002) in Beloyarsk, local researchers have published several new folklore collections;
the materials of Munkdcsi and Kannisto have been reprinted in Cyrillic orthography
with Russian translations’. A new generation of school textbooks and readers have been
appearing in recent years. It remains to be seen if these efforts will help turn the tide on
the language’s decline.

6 Available online at khanty-yasang.ru/luima-seripos
7Available online at
ouipiir.ru/collections?field_sel_ethnos_value=mansi&field_authors_tid=All
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For more detailed information on Mansi literacy see (Parfenova 2003; Riese & Brad-
ley; Burykin 2000); for general trends pertaining to Uralic languages of Russia, see e.g.
(Siegl & RieBler 2015; Rueter & Ponomareva 2019).

In summation, any linguist working with Mansi today has to deal with a great variety
of transcriptions and orthographies:

e non-standardized variants of the old Cyrillic alphabet in early documentation
of Mansi;

e several idiosyncratic variants of Latin-based transcriptions, e.g. by Munkéacsi
and Kannisto, before Finno-Ugric Transcription (FUT) was established;

e FUT in the later scientific publications (e.g. Kdlmédn 1976a & 1976b, Riese &
Bradley)

e Latin-based Unified Northern Alphabet (e.g. Chernetsov; Zulov 1933);

e IPA in the recent publications on Mansi (e.g. Ob-Ugric Database; Bakré-
Nagy, Sip6cz & Skribnik: to appear);

e Several variants of Cyrillic-based orthography, both simplified (1937-1979,
e.g. Balandin 1960) and reformed (since 1979, e.g. Skribnik & Afanasyeva
2007).

The COPIUS Orthographic Toolset’s Mansi module aims to alleviate difficulties that
arise due to this complex situation by allowing automatic rule-based transcriptions be-
tween these writing systems, as best allowed by their respective limitations. The fol-
lowing sections will document and justify the design choices made in its creation,
prompted by the circumstances detailed above. A systematic overview of the variation
and discrepancies between the myriad Mansi writing systems is essential for future en-
terprises hoping to subsume diverse Mansi materials in one infrastructure.

2 (Northern) Mansi phonology

Contemporary accounts (e.g. Rombandeeva 1973, Kdlméan 1976a & 1976b, Riese &
Bradley, Skribnik & Afanasyeva 2007, Bakr6-Nagy, Sip6cz & Skribnik: to appear) dis-
tinguish the following phonemes in Northern Mansi (disregarding sounds only found
in newer Russian loan words), provided here with their IPA values and disregarding
differences between the first syllable and non-first syllable vocalism:
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Table 1. Consonants

Bilabial | Dento- | Alveolo- | p il | Velar | Labio-
alveolar palatal velar
Voiceless p t ti k kv
Stop -
Voiced
L Voiceless s s X XV
Fricative - 3 -
Voiced B J
Affricate
Nasal m n ni )
Lateral 1 li
Trill
Approximant
Table 2. Vowels
Front Central Back
Close il u,u
Mid e, e 9 0,0
Open a,a

The writing systems we are considering differ in one important aspect already men-
tioned above: while all Latin-based alphabets have separate characters for four alveolo-
palatal consonants, the Cyrillic versions use the Russian “syllable principle” and mark
alveolo-palatals by using a iotated letter for the following vowel.

Table 3 illustrates how Mansi phonemes are prototypically rendered in the writing
systems under consideration. Variants given in parentheses are used in older versions
of the script or occur sporadically. Subsequently, some finer points of the individual
writing systems will be discussed.

Table 3. Prototypical rendering of vowels in the writing systems

IPA FUT UNA Cyrillic
i i i BI, U
i 1 i i1 (n), B (B1)
e e e 3, e
e e e 5(3),e(e)
u u u Yy, 10
u a u ¥ (), 10 (10)
0 o 0 0,8
o 0 0 6(0), 8 (&)
a a a a, s
a: a a a(a), (s
) ) b (1) bl U, &, Y, f, 0

8 Often also transcribed as /w/
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Table 4. Prototypical rendering of vowels in the writing systems

IPA FUT UNA Cyrillic
P P p i}
t t t T
ti t’ t Tb, T + iotated vowel
k k k K
kv kv kv KB
B w° v () B
i j j i, iotated vowel
X X h X
Y Y b r
XV i hv XB
s s s c
sl $ 8 Ch, ¢ + iotated vowel (1)
1 1 1 T
li I’ 1 1k, 11 + iotated vowel
m m m M
n n n H
nj n n Hb, H + iotated vowel
0 n Y y (Hr)
2.1  Vowel length

As can be seen in this overview, vowel length is not indicated in UNA or in older Cy-
rillic texts (see the forms in parentheses in Table 3). Thus, a rule-based transcription
cannot produce reliable results when transcribing from these writing systems into IPA
or FUT as this phonologically relevant information is simply missing.

2.2  Realization of alveolo-palatals

Alveolo-palatal consonants are problematic both in FUT and in IPA. IPA differentiates
between palatalized and palatal consonants: /si/, /t/, /ni/, /li/ vs. /e/, Ic/, In/, /&/. There
are however no distinct forms for alveolo-palatal consonants that fall into neither cate-
gory. Thus, the transcription usually used for palatalized sounds must be used. FUT
does not distinguish between palatal, alveolo-palatal, and palatalized consonants at all;
all of these forms are indicated with an accent: /§/, /t’/, 4/, /I’/. As Mansi only has
alveolo-palatal consonants, the defects of the transcription systems do not cause any
problems language-internally. In UNA they are indicated with distinct letters <s>, <t>,
<p>, <I>. Cyrillic orthography, as discussed above, works with iotated vowel symbols
(and if necessary the soft sign <p>), although older versions sometimes used <ur> for
alveopalatal /si/.

 Sometimes also encountered as /p/
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2.3 Realization of /3/

The reduced vowel /o/ does not occur in the first syllable; in the non-first syllable its
realization is altered by adjacent sounds. Before labial consonants (/m/, /p/, /w/) it is
realized as (full or reduced) [u]; in the environment of alveolo-palatal consonants it is
pronounced as [i]. In IPA, these vowels are generally rendered in their “shifted” non-
phonemic values /u/, /i/, while in FUT transcription both the shifted values and the
original value /o/ can be encountered. In Cyrllic, <y> is used before labial consonants;
the choice of <> or <er> in the second case is determined by the preceding consonant.
In UNA, it seems like <u> and <i> are used (the latter both before and after alveolo-
palatal consonants), but we do not have sufficient data to determine if the handling of
these cases is systematic.

Table 5. Rendering of /o/

IPA FUT UNA Cyrillic Translation
ma:xum mayam mahum MaxyM ‘people’
a:mis’ amo$ amis aAMBICh ‘riddle’
picyrisiit pyrisot perisit!® HBITPUCHT ‘boys’

Note that in rapid speech the sound /o/ is frequently omitted. Modern Cyrillic texts
generally do not show these omissions as they are heavily edited and corrected. In field-
work materials on the other hand as well as texts in the less standardized UNA often-
times variants without /o/ can be found, e.g. marsic ‘for’ ~ UNA <malss/ (Zulov 1933:
1), but mua3THIT ~ UNA <mineht/ (ibid: 3).

2.4  The sound combinations /iy/, /ay/

Allophony affects the vowels /i/, /o/ when they precede the voiced velar fricative /y/: in
this environment, they are realized further back (Kdlman 1976a: 19-20), ~IPA [i]
(Riese & Bradley 2020: 20; transcribed as [i] in Rombandeeva 1973: 20). This non-
phonemic process is not generally indicated in IPA and only sporadically in FUT (e.g.
as [i] in Kalmén 1976b). In UNA, both /iy/ and /oy/ can be found rendered as <sh>.

In Cyrillic, this combination can be reflected as either <eir> or <ur>. As discussed
above, the primary function of the choice between <u> and <wr> is to differentiate be-
tween alveolo-palatal (/s/, /t/, /n/, /1/) and dento-alveolar consonants (/si/, /ti/, /ni/, /Ii/).
The question arises how /i/, /i:/, /o/ are rendered after all other consonants with and
without a following /y/ . It seems there are no strict rules here; choices seem to be
governed by preferences of individual authors. The general tendencies are as follows:

10 Variant lacking the fricative /y/
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e alveolo-palatal /si/, /ti/, mi/, /li/ +/i/, /a/ > <>
e non-alveolo-palatal /s/, /t/, ln/, /I/ +/i/, /ol > <pp>
e  other non-alveolo-palatals +/i/, /ol > <p>, <pr>
e other non-alveolo-palatals +/il,lel Ny > <pr>
e alveolo-palatal /si/, /ti/, /ni/, /1i/ +/1/, 1o/ +/y/ > <>

For example, /wit/ <ut> ‘water’, but /wiyar/ Beirelp ‘red’; /pil/ <mmm> ‘berry’, but
/piry/ <mbir> ‘boy’; /mink“e/ <mmgkBe> ‘to go’ but /am miyum/ <am merym> ‘I will
go’; /kit/ <kmt> ‘two’, but /kiysi/ <kemrcm> ‘elder brother’. However, /i/ or /o/ between
the alveolo-palatal and /y/ is rendered as <> — that is to say, the need for <i> as a
marker of alveolo-palatal articulation is stronger than the tendency towards <er> before
/y/: /anfiylank™e/ <ammrmagkse> ‘kiss’.

2.5 Minutiae of the UNA

IPA /B/ is rendered as <v> or as <u> in UNA: IPA /Bit/ ~ UNA <vit> ‘water’, [IPA
/o:Bal/ ~ UNA <oul> ‘beginning/end point’, IPA /tafy/ ~ UNA <tau> personal pronoun
3sg (he/she). Generally, the symbol <u> seems to be used after vowels other than /u/
while <v> is used word-initially and after /u/. The sound combination /uw/ is in some
(but not all) cases rendered simply as /u/, leading to ambiguity: IPA /xanisiuflasot/ ~
UNA <hansulasst> ‘they learned’ (Zulov 1933: 6), but IPA /pusmaltankve/ ~ UNA
<pusmaltankve> ‘to heal’.

3 Automatic transcription and sample texts

3.1 Mansi and Unicode

Unicode support is essential for any minority language hoping to survive in digital
spheres (cf. Rueter & Ponomareva 2019). As of 2021, all characters used in all writing
systems under consideration have their own Unicode code points, with the exception of
most characters used for long vowels in Cyrillic. Only <@#> and <y> have their own
Unicode code points thanks to their usage in Tajik. There are currently no Unicode code
points for <a@> <&>, <6> <B>, <3>, <> <€>, <i>; here, a combining character must
be used. (Numerous publications will also use visually identical Latin characters where
they exist.)

3.2  The COPIUS Orthographic toolset

The Mansi module of the COPIUS Orthographic toolset, found at
www.copius.eu/trtr.php?lang=mns (source code at www.copius.eu/ortho.php >
www.copius.eu/files/copius_source.zip & https://doi.org/10.5281/zenodo.4596454),
was published in March 2021. It is the first attempt at automatic transcription between
the different writing systems detailed here and attempts to compensate for the
inconsistencies discussed as best possible.
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The software is realized as a PHP application which implements rule-based
transcriptions by means of simple search-and-replace patterns. An excerpt of the
function used to transcribe FUT text into UNA is shown below. Line 578 shows how
FUT /¥/ (used in /k¥/ and /x*/) is replaced with UNA <v>. Where it is necessary to take
the wider context of a sound into consideration for accurate transcription, the software
makes use of character sets, as shown in lines 632— 642: Svlat includes all vowel
symbols in Latin writing systems. By replacing <v> with <u> after any vowel, it is
ensured that post-vocalic /w/ is realized as <u>; see above in Section 2.5. Lines 640—
642 reverse this process for /u/ as the sound combination /uw/ should be realized as
<uv> rather than <uu>.

functions.php (Version 1.1 from 5 March 2021)

574 function lat_ to una($text, S$lang) // UPA/FUT > UNA
575 {

576 if ($lang == "mns"

577 {

578 Stext = str_replace("¥","v", Stext);

[..]

598 Stext = str_replace("x","h", Stext);

599 Stext = str_replace("X","H", Stext);

[..]

632 global $gr vlat;

633

634 for ($i = 0; $i < count($gr vlat); $i++)
635 {

636 Stext = str replace($gr vlat[$i]."v",$Sgr vlat[$i]."u", Stext);
637 Stext = str replace($gr vlat[$i]."V",Sgr vlat[$i]."U", Stext);
638 }

640 Stext = str replace ("uu","uv", Stext);

641 Stext = str replace("Uu","Uv", Stext);

642 Stext = str replace ("UU","UV", Stext);

643

644 }

645 return (Stext);

646 }

For Mansi, the software has the following transcription mechanisms:

Cyrillic < FUT
FUT > IPA
UNA > FUT

Other transcriptions happen over an intermediary, e.g., if Cyrillic is transcribed into
UNA, it is first transcribed into FUT and then from FUT into UNA.

As the software has no lexical support and does not utilize neural networks or similar
technologies, it cannot compensate for unpredictable variation and orthographically
relevant information omitted in UNA and older Cyrillic texts, most notably vowel
length.
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3.3 Sample texts

This section aims to show the software in practice and illustrate the possibilities and
restrictions of the rule-based approach used here. In the following examples, the left-
most column shows the original text sample while the other columns show the output
of the transcription software in its current version (March 2021).

Transcribing from Cyrillic

Table 6. Transcription from Cyrillic (text from Skribnik & Afanasyeva 2007:11: 45)

Cyrillic

> FUT

> IPA

> UNA

Ta TyHTHIrIaxTaC,
MOPBIT TYPH ILAJITanac,
TOT Ta yHIbL Xap-Oiika
TaKOC KHCXaThbl, TaKOC
KHUCXAaTbl, MATaAIIPHUIL aT
XOHTBIT). Xoca
KHUcXarac, BaTU
KUCXarac, aKBMAaTIPTH
MOpBI  T3YKBE  Ta
srousic. TlopsIr Ta T3T,
AaKBMaT3PTH

XYHTaMJIACTd — IIYKH
KMBpP3T  MaTblp Ta
pOyxu: — AKuM-O¥iKa y-
y-YB, Hay aHyM IOB-
TasAMACIBbIH!

Ta thjtiypaytas, poriy
turn $altapas, tot ta Gnli.
Xar-ojka takos kisyati,
takos kisyati, matapris
at xontite. Xosa
kisyatas, wat'i kisyatas,
ak"matgrtn poriy
ténkve ta I'tlos. Poriy ta
tey, ak¥mat@rtn
xintamlaste — puki
kiwrgt matar ta romyi: —
Akim-ojka u-u-tiw, nan
anam juw-tajapaslon!

ta tujtiypaxtas, poriy
turn sialtapas, tot ta
uwnli. xa:rr-ojka takos
kisxati, takos kisxati,
ma:ta:pris’ at xo:ntite.

xosa kisxatas, a:tii
kisxatas, ak¥mate:rtn
poriy te:pkve ta lu:los.
poriy ta tery,
ak“mate:rtn

xuwntamlaste — puki

kiPre:t mator ta ro:pxi:
— akim-ojka u-u-u:p,
nap anum  jupP-
ta;japaslon!

Ta tujtihpahtas, porih
turn saltapas, tot ta unli.
Har-ojka takos kishati,
takos kishati, matapris
at hontite. Hosa
kishatas, vati kishatas,
akvmatertn porih
tenkve ta lulps. Poril ta
teb, akvmatertn
huntamlaste — puki
kiuret mater ta rophi: —
Akim-ojka u-u-uv, nap
anum juv-tajapaslen!

We are not aware of any shortcomings in transcriptions from Cyrillic and cannot find
any errors in the output here. In older Cyrillic texts however, vowel length would have

been an issue.

Transcribing from UNA

Table 7. Transcription from UNA (text from Zulov 1933: 6)

UNA >FUT > IPA > Cyrillic

Navramst skolat | Nawramot skolat | niaframot skolat | HsBpambIT CKOJaT
hansulasbt. Juv- | yansulasat. Juw- | xanisiulasat. jup- | xasmectomaceiT.  IOB-
johtespt. Artalt man | joytesot. Artal't man | joxtesot. artalt man | €XTICBIT. ApTanbT MaH
savit hul alim oli, | sawit xul alim oli, | safit xul alim oli, | caBUT Xya ansIM OIBI,
nepaken tuv-hansunkve | nepaken tuw- | nepaken tuf-xansupk“e | HamakeH TyB-
eri. Vasil tuv- | xansunkve eri. Wasil' | eri. Pasiili tup- | xaHCygKBe 3pH.

hansupkve vermi.
Juvan ahmsy kol ujt
pusmaltankve hansulas.
Tau artal sali ana palt
ahmey salit
pusmaltijane.

tuw-yansunk“e wermi.

Juwan aymaom kol ujt
pusmaltank“e yansulas.
Taw artal' sali ana palt
aymon salit
pusmal'tijane.

xansupk“e Permi.
juPan aymon kol ujt
pusmaltank“e
xanisulas. tap artall sali
ania palt aymorn salit
pusmalitijane.

Bacunp TyB-xaHCcyyKkBe
BEpMU.

IOBan armbly KON yHT
IIyCMAalTaHKBE
xaHbcynac. Tas aptanb
caJipl aHs MaJIT arMbly
CaJbIT IIyCMaIbTBIHD.

Here two issues are visible that cannot be solved with our current approach:
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e As vowel length is not indicated in the source writing system, all vowels are tran-
scribed as short vowels into all other writing systems.
e UNA <hansulasst> ‘they learned’ should be transcribed into FUT as / yansuwlasot/
rather than /yansulasat/: the sound combination /uw/ is rendered as <u> in UNA.
However, in other cases the sound /u/ alone is rendered as <u>, e.g., in UNA
<pusmaltijane> ‘he/she treats them’, correctly transcribed as /pusmal'tijane/. The
ambiguity of UNA does not allow for disambiguation in a purely rule-based

application.

Transcribing from FUT

Table 8. Transcription from FUT (text from Riese & Bradley 2020: 85)

FUT > Cyrillic > IPA > UNA

Am  ylrom oysar | AM Xypym oxcap | am  xwrum oxsar | Am  hurum  ohsar
alasom. anacym. alasum. alasum.

Man nila yapal jalsuw. Man Hmma  xamepn | ma:n nila xa:pol jalsuf. | Man nila hapsl jalsuv.
Piyrisot at yalpal xal | sutcys. piyrisiit at xu:lpal xu:l | Pibriset at hulpsl hul

xulpajasat.
Ak™ ytlpon low soroy
likmas.

IIsirpucuT at Xyumsu
XYJI XyAIasiChIT.
AKB  XJIIBIH
COPBIX JIMKMEIC.

JIOB

xu:lpajasat.
ak" xu:lpon lof sorox
liikmas.

hulpajasst.
Akv hulpsn lou sorsh
likmps.

We are not aware of any shortcomings in transcriptions from FUT.

Transcribing from IPA

Table 9. Transcription from IPA!!

IPA > Cyrillic >FUT > UNA

pa:k“po:si wojkan o:tor | makBHOCHI BoiikaH | pak“pdsi wojkan Otor | pakvposi vojkan oter
kanke jot kit xum o:ley. | OTbIp kagke &t kut xym | kanke jot kit yum dley. | kanke jot kit hum olel.
sia:liy arxVtas, mor | Omdr. CcAIBIT axBrac, | sialiy ay“tas, mor ay“tas | salih ahvtas, mor ahvtas
a:x“tas pitran wsol | Mop axBrac mutpay | pitran  Gsol  Gnley. | pitran  usel  unleh.

u:nley. niololuw so:tore
taylup  mirenp  us
onisiey. pak“po:si
wojkan o:ter te:pan a:s
xu:lan a:s witnal ne:
wis.

We are not aware of any shortcomings in transcriptions from IPA.

§YCbUT YHIAIr. HENOIYB
COTBIPE Tariyn MUPBIY
§C OHBCET. MNAaKBIIOCHI
BOMKaH OTBIP T3May ac
Xyllay ac BUTHBUI H)
BHC.

http://www.babel.gwi.uni-muenchen.de/
index.php?abfrage=view_corpus_file_new&id_text=1138

niololuw sotere taylup
miren  Ts  onisiey.
pakvpdsi wojkan Otor
teépan as ytlan as witnal
né wis.

nololuv sotere tahlup
mire)  Us onsel.
pakvposi vojkan oter
tepan as hular as vitnsl
ne vis.
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4 Conclusions and discussion

The purely rule-based approach followed by the COPIUS Orthographic toolset seems
highly effective when transcribing from FUT, IPA, or modern Cyrillic into any other
writing systems. We are not currently aware of any failings (as the software was under
development when this paper was written, any shortcomings found in testing the appli-
cation were immediately remedied). Cyrillic output in particular might not in all cases
mirror forms found in reality, but due to the weak standardization of the Mansi Cyrillic
orthography, we believe the created forms can be considered legitimate. It is quite pos-
sible that there are fringe cases that we have currently not considered or encountered.
If users encounter these, they can report them through a feedback system directly inte-
grated into the software’s website; feedback submitted through it is immediately e-
mailed to the developers.

When the source text is in UNA or in older Cyrillic, however, a purely rule-based
approach is not fully satisfactory: with these writing systems oftentimes not conveying
phonologically relevant information (most notably vowel length), lexical support
and/or statistical methods would be needed to ensure more reliable and adequate output.
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