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LEXICAL FEATURES OF NOUN PREFIX MORPHEMES (ON THE MATERIAL
OF THE ENGLISH TECHNICAL DISCOURSE FIELDS “CHEMICAL ENGINEERING”,
“AUTOMOTIVE ENGINEERING”, “ELECTRICAL ENGINEERING”)

The article presents an attempt to describe the prefix morphemes attached to noun stems in terms of their lexical
characteristics which allow them to be attributed to different stratification layers: common, general scientific and
terminological ones. The material for the study are the text corpora of the English technical fields “Chemical
Engineering”, “Automobile Industry”, “Electrical Engineering”, based on the articles from scientific journals
corresponding to these specialties and published in the United Kingdom and the USA. A list of prefix morphemes
(and their semantic characteristics) was created using morpheme classifications known in the linguistic literature, the
morpheme-by-morpheme correspondence method, as well as the method of contextual analysis. Then all the prefixes
were distributed about stratification layers. The procedure of distinguishing stratification layers is not particularly
difficult with the units of common layer because they are used in everyday life and are understandable to all members
of society, as well as the units of terminological layer that can easily be determined by experts in the technical
fields of chemical engineering, automotive and electrical engineering. But for identification of the prefixes of general
scientific layer the several methods have been applied. Except for semantics of prefixes their statistical features are
described — frequency of usage and productivity. The number of prefixes is 29. The largest group of prefixes is formed
by the lexemes-terms — 15 prefixes, total frequency of use — 1 563 units. As a whole there is the interdependence of the
frequency and productivity in this layer. The second place in the number of prefixes is occupied by the general scientific
layer — 7 units. However, total frequency of using lexemes with these prefix morphemes is significantly higher than the
terms — 2 209, i.e. almost one and a half times more. The interdependence of the frequency of use and productivity in
this layer is very clear. The third place is occupied by the units of common layer — 3 prefixes, total frequency — 1 006.
In this layer, a strictly inversely proportional interdependence of frequency of usage and productivity is observed.
A lexeme group is selected that can function not in one but in several stratification layers, they are only four but their
total frequency is 2 699 morphemes.

Key words: meaning, productivity, statistics, stratification layer, text corpus, total frequency.
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JEKCUYHI OCOBJUBOCTI IMEHHUX ITPE®PIKCAJIBHUX MOP®EM
(HA MATEPIAJII OBJIACTEN AHITIIMCBKOTI'O TEXHIYHOI'O JTUCKYPCY «XIMIYHE
MAIINHOBYIAYBAHHS», kxABTOMOBIJIEBYLY BAHH 51», «<EJIEKTPOTEXHIKA»)

Y emammi nooano cnpoby onucamu npeghikcni mopgemu, ki npueoHani 00 iMeHHUKO8UX cmebel, 3 No2nsoy ix 1eKcuy-
HUX XAPAKMEePUCMUK, Wo 00380J€ GIOHeCmuU iX 00 PI3HUX CMPamu@iKayiiiHux wapis. 3a2aibHOBHCUBAHO20, 3A2AIbHO-
HAyK08020 ma mepminono2iuno2o. Mamepianom 03 00CHIOHNCEHHS € MEeKCMO8i KOPRYCU AHSTIUCHKUX MEXHIYHUX 2any3ell
«Ximiune mawuroOyoysanusny, «Aemomobinedyoysanusy, « Enexmpomexuikay, cmeopeHi Ha 0CHO8I cmamell i3 HaAyKO8UX
JIcypHanie, Kompi 6i0n08I0AMsb Yyum cneyiarbhocmam ma onyonikogani y Beauxoopumanii ma CIIA. Cnucok npeghik-
CHUX Mopgem (ma ix cemanmuyni Xapakmepucmuxu) Oy6 cmeopeHuil 3a 00NOMO20i0 KAAcu@ikayii mopgem, i0omux y
JH2GICMUYHIL Timepamypi, Memooy MOP@EMHOL POMIMKU, A MAKONC Memody KOHMeKCmyaivho2o ananizy. Iomim yci
npeghixcu 6ynu posnodineni 3a cmpamuiayitinumu wapamu. Ilpoyedypa po3pisHenHs wapie cmpamu@ikayii ne € oco-
01180 CKIAOHOIO 3 OOUHUYAMU 3A2ATNbHOBHCUBAHO20 ULADY, OCKIILKU 80HU BUKOPUCHIOBYIOMbCS 8 NOBCAKOEHHOMY HCUMMI
i 3p03yMini 8Cim UieHam CYCRITbCMEd, d MAKOHC OOUHUYAM MEPMIHOLOSTUHO20 WAPY, AKI 1e2K0 8USHAYAIOMbCA (haxieys-
MU 8 MEXHIYHUX 2AJ1Y35X XIMIYHO20 MAWUHOOYOYEAHHS, A8MOMOOILEOYIY8aHHsS ma elekmpomexHixu. Ane ons ioenmucpi-
Kayii npeixcie 3a2anbHOHAYKOB020 Wapy 3ACMOCO8AHO KIIbKA Memooi6. 3a SUHAMKOM CEMAHMUKU NPe@ikcis, Onucami
ix cmamucmuyHi 0COOIUBOCMI — YACOMA BUKOPUCIAHHS MA NPOOYKMUGHICMb. 3azanvHa Kintbkicmb npegikcie — 29.
Hauibinvwy epyny npeghixcie ymeoproromo nexcemu-mepminu — 15 npegixcis, 3azanona uacmoma suxopucmantns — 1 563
00uHuYyi. 3aeanom y yboMy wapi € 63AEMO3ANENHCHICMb Yacmomu i npodykmugHocmi. [pyee micye 3a KinoKicmio npe-
Qikcie 3aiimae 3a2anbHoHaykosull wap — 7 oounuysb. OOHAK 3a2aNbHA YACTOMA BUKOPUCIAHHS JIeKCeMU 3 Yumu npeqix-
cHUMU Mopghemamu 3HayHo nepesuwye mepminu — 2 209, moomo mauidice 8 niemopa pasu binvuie. Bzacmozanexicnicms
yacmomu 8UKOPUCMANHA Ma NPOOYKMUBHOCMI 8 YboMy wiapi Oyxce uimka. Tpeme micye 3aiimaioms oOUHUYi 3a2a1bHO-
sorcuanozo wapy — 3 npegircu, saearvna yacmoma — 1 006. 'V yvomy wapi cnocmepieacmocs cy8opo obepHeHo npo-
NOPYILIHA 83AEMO3ANENCHICMb YACOMU BUKOPUCMARHS ma npodykmusHocmi. Bidibpana epyna nexcem, siki MOdiCymo
Qyukyionysamu He 8 0OHOMY, A 8 OEKLIbKOX CIMpamu@ikayiliHux wapax, ix ycpo2o yomupu, aie ix 3a2aibHa 4acmomad
cmanosums 2 699 mopghem.

Kniouosi cnoesa: 3acanvha uacmoma, 3HAYEHHS, NPOOYKIMUBHICNL, CMAMUCMUKA, cmpamugikayiinui wap,
meKcmoguil Kopnyc.

Analysis of Publications and Problem State-
ment. Modern studies devoted to various parts of
speech and reflected in dissertations almost tradi-
tionally include morphemic analysis as a component
which is intended to complete the full description of
a grammatical object analyzed (Ivanova, Donchenko,
2012; Martemianova, 2011; Scherbakova, 2005).
Therefore, this type of analysis can be considered a
“conventional wisdom”.

It wouldn’t seem that anything new can be said
about the word-formation typology of the word. How-
ever from the point of view of the authors of this article
the issue of morphemic components of the word has
not been exhausted yet. For example, there is a char-
acteristic of morphemes that is not taken into account
in the above-mentioned dissertations. It concerns
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the lexical meaning of a morpheme from the point
of view of its reference to a particular stratification
layer — common, general scientific or terminological —
in accordance with its (morpheme) semantics.

Why the researchers of the young generation of
scientists haven’t focused on the lexical-semantic
meanings of a particular morpheme. One of the rea-
sons that can be mentioned was the assurance that
the base style-distinguishing criterion which had to
be taken into account when considering text units are
the statistical parameters — frequency of usage, quan-
tity, etc. (Apnonba, 2004). Therefore other features
of word-forming units were not given the sufficient
attention.

The goal of the study. The given article is an
attempt to compensate for this gap in the research of
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the noun word-formation typology. It describes one
of the word-formation units, namely, noun prefix
morphemes, in terms of their lexical characteristics
which allow them to be attributed to different strat-
ification layers: common, general scientific and ter-
minological. So a stratification classification of noun
prefix morphemes is presented here.

The material for the study were the electronic text
corpora of the English technical specialties —Chemi-
cal Engineering (CE), Automotive Engineering (AE),
Electrical Engineering (EE) — based on the articles
from scientific journals published in the UK and the
USA: “Chemical Engineering” — Chemical Engineer-
ing Progress, Chemical and Process Engineering;
“Automotive Engineering” — Automobile Engineer-
ing, Auto Industry; “Electrical Engineering” — IEEE
Transactions on Power Apparatus and Systems, Pro-
ceedings of the Institution of Electrical Engineers.

Methodology. The first task that needed to be
solved was the creation of the prefixal morphemes
inventory. To do this the following steps were taken.

Firstly, the selection of prefixal morphemes was
carried out on the basis of specific characteristics of
prefixes, namely: derived words in their lexical mean-
ings practically do not differ from underlying ones,
i.e. the lexical meaning of the noun stem remains
mainly in the derived word, and the prefix only clari-
fies the noun stem (for example, load — overload); and
also the fact that prefixes do not possess a transposing
function and cannot form nouns from other parts of
speech is taken into account. Therefore, we consider
prefix nouns formed by attaching a prefix exclusively
to a noun stem.

Secondly, due to the fact that one of the most
time-consuming and responsible tasks of the described
study was the task of determining the semantic mean-
ings of prefix morphemes, which later formed the
lexical classification of prefixes, several sources that
represent the semantics of prefixes in linguistic liter-
ature were used:

1) semantic classification of morphemes in the
work by M.D. Stepanova, V.F. (1968), Novodranova,
N.V. (2008), Amosova (1956). However, her classifi-
cation cannot be considered exhaustive for our arti-
cle. In addition, since, as indicated above, the pur-
pose of the article is to describe not semantic, but
lexical meanings of morphemes, the classification of
N. V. Amosova was used in the article only as an indi-
rect source;

2) the list of morphemes by H. Marchand (1960),
which was used as a base in some studies (Nevreva et.
al., 2017);

3) the interlinear glossing method, and specifi-
cally, the morpheme-by-morpheme correspondence
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method, which is considered in rule Ne 2 of the Leip-
zig Glossing Rules (Leipzig Glossing Rules) where
each word form is divided into morphemes, and each
morpheme is provided with translation. Currently
most international linguistic publications use this par-
ticular technique;

4) some sources presented in Internet (English
prefixes; Latin prefixes). In addition, any semantic
meaning of the prefix functioning in the text corpora
was checked with the help of the contextual method.

Thirdly, several methods were implemented in form-
ing the stratification layers since this procedure requires
a certain technique. The selection of common and ter-
minological units is not particularly difficult because
in the first case these are units that are typical for daily
usage and are understandable to all members of society,
and in the second case these are units of term systems
that are easily indicated by experts in the technical fields
of chemical engineering, automotive engineering and
electrical engineering. However the units of the general
scientific layer that occupy an intermediate place are
difficult to determine. To do this the comparison of the
lexis of the text corpora under consideration and distin-
guishing the common lexical units was carried out. As
a result of such a procedure the words related to fun-
damental sciences — physics, mathematics, chemistry
which most modern branches of science and technology
were branched off at the time as well as the words com-
mon to these technical specialties and found in the text
corpora with almost the same frequency were included
into general scientific layer.

Fourthly, it is known that statistical methods are
also often used in the process of distinguishing the
stratification layers, especially one of them — the
method of rank correlation. In this case, usually some
dictionary source that is not related to the object
described in the article is taken for comparison. In lin-
guistics the role of such kind of source the frequency
general literary dictionary by Thorndike and Lorge
(Thorndike, Lordge, 1968) plays. For example, the
units of the most problematic general scientific layer
are compared by the formular,=1-6 >.d*/ N(N*- 1)
with the same units included in the Thorndike and
Lorge dictionary, and if the difference in the ranks is
small, then the word is included in the common lex-
ical layer, and if it is significant, then it is referred to
the general scientific layer.

However the authors of the given paper have come
to the conclusions that, although such a comparative
procedure would be an additional advantage in form-
ing the lexical layers, it should be rejected due to the
fact that Thorndike-Lorge Dictionary was formed in
the middle of the last century and, of course, contains
a lot of outdated information. But other sources of
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such level and contents do not exist in linguistics
nowadays.

Finally, in order to determine the most correct
lexical variants of prefixal morphemes, contextual
conditions of prefix noun usage in the mentioned text
corpora were taken into account.

The research material description. So nouns
including prefixal morphemes were extracted from
the text corpora “Chemical Engineering” (CE),
“Automotive Engineering” (AE), “Electrical Engi-
neering” (EE). Here are some statistical character-
istics of prefixes. The total number of prefixes is
29 units, i.e. almost half of prefixes existing in the
English language (according to the classification by
G. Marchand. It was determined that about eight per-
cent of nouns in the studied text corpora were formed
using prefixal morphemes. The table below shows the
quantitative data on prefixes.

Table 1
Quantity
Text corpus Prefixes | Productivity Frequency
of occurrence
Chemical 26 79 4328
Engineering
Automotive | »g 81 3922
Engineering
Electrical 24 66 2835
Engineering

The table shows that the values that indicate the
number of prefixal morphemes, the frequency of their
occurrence as well as their productivity (the number
of different nouns used with these prefixes) in the text
corpora CE and AE are very close and quite high but
in EE corpus these values are significantly lower.

The list of the noun prefix morphemes found in
the text corpora CE, AE and EE and common for
them is as follows (the list is presented in decreasing
order of frequency; in addition to the frequency of
usage a statistical characteristic of productivity is also
given): co- / com- / con- (F = 1491, 40 lexemes), re-
(F = 1014, 27 lexemes), auto- (F = 627, 3 lex-
emes), trans- (F = 591, 6 lexemes), sur- (F = 566,
3), di-/dia- (F = 555 , 8), dis- ((F = 304, 7), over-
(F=259,7),sub-(F=249,3),ac-/ad- (F=193), inter-
(F = 186, 14 lexemes), out- (F = 152, 3 lexemes), ex-
(F=150,lexeme),in-(F=150,4),poly-(F=97,5)under
(F = 85, 3), micro- (F =73, 3), pro- (F =72, 4 lex-
emes), hydro- (F = 57, 3), pre- (F = 52, 12), anti-
(F = 42, 2 lexemes), semi- (F = 39, 1), counter-
(F = 38, 1 lexeme), non- (F = 38, 2), ultra-
(F = 38, 2), aero- (F = 24, 2), thermo- (F = 23, 1),
super- (F =19, 1), uni- (F = 16, 1 lexeme).
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The entire inventory of prefixal morphemes was
distributed across three lexical layers in accordance
with the principles described above.

The first group contains prefixal morphemes which
give terminological meaning to the noun stems when
joining them. This is the largest group of prefixes, it
contains more than half of prefixal morphemes of the
list — 15 units, and the total frequency of occurrence
is 1 563. In addition to the quantitative data the rele-
vant examples are provided. Prefixal morphemes are
presented in decreasing order of frequency: trans-,
(transformer, transposition) (F= 591, 6 lexemes),
sub- (substream, substation) (F= 249, 3 lexemes), ex-
(exchanger) (F=150, 1 lexeme), poly- (polypropylene,
polyamide, polyester) (F= 97, 5), under- (undervolt-
age, underload) (F=85, 3 lexemes), micro- (microm-
eter, microfiber) (F=73, 3), hydro- (hydrocarbon)
(F= 57, 3), anti- (antifreeze) (F = 42, 2), semi- (sem-
iconductor) (F=39, 1), counter- (countercurrent)
(F=38, 1), non- (noncondensables, nontransposition,
nonalignment) (F= 38, 2 lexemes), ultra- (ultrafiltra-
tion) (F=38, 2), aero- (aerospace) (F=24, 2), thermo-
(thermocouple) (F= 23, 1), super- (superferrite)
(F=19, 1).

From the above terminological prefixes it follows
that the quantitative characteristics of frequency and
productivity in the terminological layer are not always
interdependent, and, basically, the overall picture of
these two characteristics is rather chaotic. For example,
one can observe how the prefix ex- with a significant
frequency (F = 150) joins only one lexeme, forming
the term exchanger, and the prefix non- with a much
more modest frequency F = 38 — to two lexemes. How-
ever, this single fact can be considered an exception,
and in general the list demonstrates that the values of
frequency of usage and productivity have a very stable
tendency to be dependent on each other.

If to observe how these prefixal morphemes are
distributed among different text corpora the result
will be as follows. The largest number of prefixes was
found in the texts of the specialty “Electrical Engi-
neering” — eight prefixal morphemes: frans-, sub-,
under-, semi-, counter-, non-, ultra-, thermo-; the sec-
ond one in terms of the number of different prefixes
is “Chemical Engineering” — seven prefixal units ex-,
poly-hydro-, super-, (thermo-), (ultra-), (non-). The
three prefixes non-, thermo-, and ultra- are used both
in texts on chemical engineering and in electrical
engineering. The text corpus “Automotive Engineer-
ing” has only three prefixes anti-, aero-, micro-. The
presence of three identical prefixes in such specialties
that are different in their scientific and technical sub-
jects can be explained by only one thing — there is
a single section both in electrical engineering and in
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chemical engineering that can be considered common
to some degree. In electrical engineering, it is oper-
ation of conductors, semiconductors, dielectrics and
their chemical composition, and in chemical engi-
neering, of course, the chemical component of these
devices.

The second, less numerous group contains prefixal
morphemes that express general scientific notions and
are included in this stratification layer. Their inven-
tory is as follows: re- (restart, recycle, repair, recov-
ery) (F=1014, 27 lexemes), sur- (surface) (F= 566,
3), sub- (substation) (F=249, 3 lexemes), out- (outlet,
output) (F=152, 3), in- (inlet, input) (F=150, 4), pro-
(proportion) (F =72, 4), uni- (uniform) (F=16, 1). The
quantitative characteristics of this group of prefixes
are — seven units, i.e. almost two times less compared
to the previous group of terms. Besides, although
the number of different prefixes in the general scien-
tific lexical layer is two times less, the frequency of
occurrence of the prefixes of this layer is 2 209 units,
i.e. almost one and a half times more than the terms.
In addition, the productivity of the prefix having the
highest frequency is much higher than the productiv-
ity of the most frequent prefixal morphemes of the
terminological lexical layer even in relative values.
The interdependence between frequency of usage and
productivity can be observed very clearly in general
scientific prefixes, and productivity tends to smooth
gradual decrease with decreasing the frequency.

The distribution of these prefixal morphemes
across the text corpora is as follows. The prefixes re-,
sur-, out-, in- are found in the texts of all three tech-
nical areas. The pro- and sub- prefixes are found in
the texts on chemical engineering and electrical engi-
neering specialties and this fact again indicates the
presence of related subject sections of these two areas
of knowledge. The prefix uni- is attached to the noun
stems only in “Automotive Engineering”.

The prefixes that when attached to the noun stems
form lexemes referred to the common lexical layer
are three units with the total frequency value of 1006:
auto- (automobile, autoservice) (F = 627, 3 lexemes),
ac-/ad- (account , advantage) (F = 193, 7 lexemes),
inter- (Internet, interface) (F = 186, 14 lexemes).
Here one can observe a strict inversely proportional
dependence between frequency and productivity, i.e.
the lower the frequency of noun usage with a certain
prefix the higher its productivity. Distribution in text
corpora: prefixes ac- ad- and inter- are used with
nouns in all three corpora; prefix auto- exclusively in
the AE corpus.

There is one more remark on the semantics of
prefixal morphemes auto- and inter-. At the begin-
ning of their emergence in the scientific literature
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the nouns that these prefixes formed were considered
exclusively terms. In the process of development of
science and technology, objects that reflected these
terms gradually became more public and commonly
used, so the words lost their terminological specific-
ity. Nowadays, when they have entered everyday life
and any member of society knows about the Internet
or has a car, the prefixes inter- and auto- are common,
in extreme cases have general scientific character.

Then when considering examples for the ac-/
ad- prefix, it may seem that the word account by its
semantic features may well be introduced into the
general scientific stratification layer. However in all
three text corpora this word functioned exclusively as
the part of the phrase fake into account. This explains
its presence in the common lexical layer.

Prefixal morphemes which appear in several lexi-
cal layers were identified into a separate group. Their
number is four morphemes, the total frequency is
2699. The prefix co-/com-/con- can join both com-
monly used nouns (co-author, F =290, 4) and general
scientific ones (F = 1291, 26 lexemes) (compound,
coefficient, concept). The prefix dis- joining the term
forms the term (discharge, F = 201, 5 lexemes), and
joining the commonly used word (disadvantage)
(F = 103, 2 lexemes) enters the common lexical
layer. The prefix over- is a unit of both the termino-
logical lexical layer (overlap, overvoltage) (F = 202,
5 lexemes) and the general scientific lexical layer
(oversize, F = 57, 2 lexemes). The prefix di-/dia- is
attached to both the nouns of the general scientific
layer (diameter, F = 78, 1) and the terms (dielectric,
dioxide, F =477, 7 lexemes).

Conclusions. So based on the foregoing we can
draw the following conclusions.

1. The total number of prefixal morphemes that
are found in the considered text corpora in the techni-
cal fields is 29 units. Their number and frequency of
occurrence in the three text corpora are not similar. In
the texts “Chemical Engineering” and “Automotive
Engineering” these statistical parameters practically
coincide, and in the ones of specialty “Electrical Engi-
neering” their quantitative values are much smaller.

2. The prefixal morphemes joining noun stems
can form prefix nouns that have the following lexical
meanings: common, general scientific and termino-
logical.

3. The largest group of prefixes is made up of
morphemes which form lexemes-terms when joining
the noun stems — 15 prefixes, the total frequency of
usage is 1 563. Such an important characteristic as
the interdependence of the frequency of usage and
productivity as a whole is maintained in the list of
terminological lexemes.
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4. The second place as to the number of prefixes
is occupied by the general scientific lexical layer —
7 units. However, the total frequency of occurrence
of lexemes with these prefixal morphemes is signifi-
cantly higher than that of the terms — 2 209, i.e. almost
one and a half times more. The interdependence of
the frequency of usage and productivity in this layer
can be observed very clearly.

5. The third last place is occupied by the common
lexical layer — 3 prefixes, the total frequency is 1 006.

...............................................................................

In this layer a strict inversely proportional dependence
of the frequency of usage on productivity is observed.

6. A group of lexemes that can function not in a
single but in several stratification layers was selected,
these types of prefixes are only four but their total
frequency is quite high — 2 699.

In the future, it is supposed to carry out appropri-
ate studies on the material of suffixal and root mor-
phemes joining the noun stems and found in various
technical areas of scientific and technical discourse.
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