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Abs tract

This study examines two recently proposed sty lo me tric indices, at tri bu ti vi ty and
sub jec ti vi ty, in the context of Czech jour na lism and scien ti fic li tera ture. Index of at tri -
bu ti vi ty is defined as the ratio of the frequency of at tri bu tes to the sum of fre quen cies
of nouns, pronouns, and at tri bu tes. Index of sub jec ti vi ty is defined as the ratio of the
frequency of subjects to the sum of fre quen cies of pre di ca tes and subjects. The
research is based on the corpus of con tem po ra ry written Czech language SYN2020. It
appears that both indices of at tri bu ti vi ty and sub jec ti vi ty are sensitive to different
genres, and could be used in sty lo me tric analyses, es pe cial ly those that focus on the
in ter pre ta bi li ty of quan ti ta tive measures. In general, more formal texts tend to have
higher values of both indices across different genres.

1. In tro duc tion
Dif ferent sty les, gen res, and other ty pes of texts can be ana ly zed

qua li ta ti ve ly as well as quan ti ta ti ve ly. Em pi ri cal quan ti ta tive ap pro -
ach re fers to one of mo dern lin guis tic fields – sty lo me try. Sty lo me try
deals with text clas si fi ca tion using sta tis tics. Al though the metho do lo -
gy is pri ma rily fo cu sed on au thor ship at tri bu tion, it can al so be ap plied 
to va rious text ty pes such as sty les and gen res. The num ber of such
stu dies is in crea sing in con tem po ra ry lin guis tics as a re sult of se ve ral

fac tors, in clu ding easy ac cess to da ta (lan guage cor po ra) and tools
(soft ware), as well as a ge ne ral em pha sis on em pi ri cal re search. 

Sty lo me tric methods can ge neral ly be di vi ded in to two groups.
The first con sists of sim ple mea sure ments such as ave rage sen -
tence/word lengths, word fre quen cies, etc., as well as in di ces of sty lis -
tic cha rac te ris tics such as lexi cal di ver si ty. The re fore, their ad van tage
lies in their sim pli ci ty and straight forward lin guis tic in ter pre ta tion.
This ap pro ach is use ful when we want to un der stand more some text
fea tu res. The se cond sty lo me tric di rec tion is pri ma rily con cer ned with 
au to ma tic text clas si fi ca tion with high ac cu ra cy. The re search is ba sed 
on ad vanced com pu ta tio nal methods such as mul ti di men sio nal ana ly -
sis (MDA) and neu ral networks. Mo reo ver, non- lin guis tic units such
as n- grams are com monly used in this ap pro ach. The ad van tage lies in
the high ac cu ra cy in au to ma tic text clas si fi ca tion. On the other hand,
the lin guis tic in ter pre ta tion is ve ry dif fi cult or im pos si ble be cause of
their black box na ture. The ana ly sis we con duct be longs to the more
tra di tio nal ap pro ach ba sed on sim ple and in ter pre ta ble methods.

This stu dy deals with syn tac tic cha rac te ris tics of Czech jour na lism
and scien ti fic li tera ture using two re cen tly pro po sed sty lo me tric in di -
ces cal led at tri bu ti vi ty and sub jec ti vi ty (Kubát et al., 2021). In dex of
at tri bu ti vi ty is de fi ned as the ra tio of the fre quen cy of at tri bu tes to the
sum of fre quen cies of nouns, pro nouns, and at tri bu tes. In dex of sub -
jec ti vi ty is de fi ned as the ra tio of the fre quen cy of sub jects to the sum
of fre quen cies of pre di ca tes and sub jects. The pre vious re search has
shown pro mi sing re sults in a clas si fi ca tion of main text type groups
such as fic tion, ad mi nis tra tive texts, scien ti fic li tera ture, etc. (Kubát et 
al. 2021). In this stu dy, we ap ply the in di ces to a fi ner genre ana ly sis of 
jour na lism and scien ti fic li tera ture. The first goal of this stu dy is to
dis co ver whether at tri bu ti vi ty and sub jec ti vi ty are sui ta ble for a genre
ana ly sis. The se cond goal is to en rich sty lis tics with new quan ti ta tive
syn tac tic fin dings.

The ma te rial co mes from Czech Na tio nal Cor pus – na me ly the cor -
pus SYN2020 (Křen et al. 2020). We fo cus on dif feren ces in side jour -
na lism (NMG) ac cor ding to dif ferent ca te go ries de fi ned by the
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SYN2020 an no ta tion: a) me dium (news pa pers and ma ga zi nes); b)
genre (li festyle, sport, etc.). Scien ti fic books (SCI) will be ca te go ri zed 
ac cor ding to a) genre_group (e.g. so cial and na tu ral scien ces); b)
genre (e.g. law, psy cho lo gy, so cio lo gy).

2. Ma te rial
In this stu dy, the da ta was col lec ted from the Czech Na tio nal Cor -

pus, na me ly the re pre sen ta tive cor pus of con tem po ra ry writ ten Czech
SYN2020 (Křen et al., 2020). It co vers texts across dif ferent sty les and 
gen res pu blished in 2015–2019 pe riod and con sists of 120 mil lion to -
kens. Va rious text ty pes are pro por tio nal ly dis tri bu ted in the da ta set.
The cor pus is di vi ded in to three main groups FIC: fic tion, NFC: non-
 fic tion, and NMG: jour na lism whe re each one co vers 33.33% of the
cor pus. The se three main groups are then struc tu red in to subgroups. In 
this stu dy, we work with scien ti fic texts and jour na lism. 

The cor pus is lem ma ti zed and both mor pho lo gi cal ly and syn tac ti -
cal ly an no ta ted. It is im por tant to men tion that SYN2020 is one of the
few large re pre sen ta tive cor po ra with syn tac tic an no ta tion. This an no -
ta tion is ba sed on the an no ta tion of the Pra gue De pen den cy Tree bank
(Jelínek et al., 2021; Hajič et al. 2020). It marks de pen den cy re la tions
between pairs of words in a sen tence and as signs the ana ly ti cal func -
tions to in di vi dual words. The ac cu ra cy ra tes of SYN2020: UAS (un -
la be led at tachment score) = 92.39%, LAS (la be led at tachment score)
= 88.73%.  Ac cor ding to the au thors of the cor pus, the er ror rate is
higher for less com mon syn tac tic func tions, whe reas the most fre -
quent func tions in ex pec ted con texts have an er ror rate lo wer than 5%
(https://wi ki.kor pus.cz/doku.php/cnk:syn2020:au to ma ticka_ano ta -
ce). Des pite some er rors, this ac cu ra cy (es pe cial ly in such a big cor -
pus) is outs tan ding in who le con tem po ra ry cor pus lin guis tics. As a re -
sult, we con si der the er ror rate to be ac cep ta ble for our re search. Sty lo -
me tric gen re- orien ted com pa ra tive ana ly sis ba sed on big da ta has been 
ex tre me ly dif fi cult be cause of lack ing suf fi cient lan guage ma te rial.
The re are only a few cor po ra across lan gua ges pro vi ding com pa ra ble
ac cu ra cy of syn tac tic an no ta tion. In this con text, it is no te wor thy to

men tion the mul ti lin gual pro ject Uni ver sal De pen den cies de ve lo ping
ad vanced tree banks across lan gua ges (https://uni ver sal de pen den -
cies.org/). Ho we ver, the se cor po ra usual ly con sist of a low va rie ty of
dif ferent gen res. Con se quen tly, the re lease of the cor pus SYN2020
was a si gni fi cant mo ti va tion for our pio nee ring ana ly sis.

Jour na lism (NMG) is re pre sen ted by texts from news pa pers and
ma ga zi nes co ve ring va rious to pics. In to tal, the jour na lism sub- cor pus 
con sists of about 40 mil lion to kens. In this stu dy, we will fo cus on the
dif ference between the pu blished me dia (NWS: news pa pers; J: jour -
nal), on the one hand, and among 8 ca te go ries re pre sen ting dif ferent
to pics (NTW: na tion wi de news pa pers; REG: re gio nal news pa pers;
HOU: home, gar den, hob bies; LIF: li festyle; SCT: so cial life; SPO:
sports; INT: cu rio si ties; MIX: so cie ty), on the other.

Scien ti fic texts (SCI) in clude va rious aca de mic pu bli ca tions such
as books, jour nals, uni ver si ty text books or re ference hand books. We
de ci ded to res trict the cor pus to scien ti fic books in or der to have more
con sis tent da ta for a fine genre ana ly sis.  The si ze of the da ta set we
used is more than 8 mil lion to kens. In the ana ly sis, we will mea sure
and com pare sub jec ti vi ty and at tri bu ti vi ty in two ca te go ries. First, fi ve 
main aca de mic do mains will be ana ly zed (HUM: hu ma ni ties; SSC:
so cial scien ces; NAT: na tu ral scien ces; FTS: for mal and tech ni cal
scien ces; ITD: in ter dis ci pli na ry). Then will fo cus on even fi ner le vel
in clu ding 22 scien ti fic bran ches (ICT: in for ma tion tech no lo gy; BIO:
bio lo gy; CHE: che mis try; ART: art, ar chi tec ture; EDU: edu ca tion;
MUS: mu sic; MED: me di cine; ECO: eco no my, bu si ness, lo gis tics;
LAW: law; INF: li bra ry and in for ma tion science; POL: po li tics, mi li -
ta ry; THE: thea tre, film, dance; ITD: in ter dis ci pli na ry; PHY: phy sics;
REC: sports, re crea tion, hob bies; SOC: so cio lo gy; LAN: phi lo lo gy;
HIS: his to ry, bio gra phy; ANT: an thro po lo gy, eth no gra phy; PSY: psy -
cho lo gy; PHI: phi lo so phy, re li gion; MAT: ma the ma tics).

A de tai led des crip tion of the cor pus SYN2020 can be found on the
Czech Na tio nal Cor pus web site https://wi ki.kor -
pus.cz/doku.php/en:cnk:syn2020. 
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3. Met ho do lo gy

The metho do lo gy of this re search is ba sed on two re cen tly pro po -
sed sty lo me tric in di ces: at tri bu ti vi ty and sub jec ti vi ty. The se two in di -
ces are sim ple ra tios that ex press style cha rac te ris tics that can be in ter -
pre ted ea sily. This ap pro ach is ins pi red by si mi lar in di ces suc cess ful ly 
ap plied in sty lo me try such as no mi na li ty, ac ti vi ty, descrtip ti vi ty (cf.
Zör nig 2015). The se ra tios have pro ven ve ry use ful in sty lo me try (cf.
Chen and Kubát, 2022; Mel ka and Mís tecký, 2020). Con tra ry to the
in di ces ba sed on the mor pho lo gi cal le vel (part of speech), at tri bu ti vi ty 
and sub jec ti vi ty re flect wri ting style in terms of syn tac tic func tions. 

3.1. At tri buti vi ty

The mea ning of nouns and pro nouns can be mo di fied by an at tri -
bute (mo di fier). At tri bute is usual ly rea lized by ad jec tive (e.g. ze le né
oči) [green eyes]. Ho we ver other parts- of- speech can be at tri bu tes as
well: pro noun (e.g. je ho ko lo) [his bike], nu me ral (e.g. první den) [first
day], noun (úpravy tex tu) [text cor rec tion]), non fi nite verb (přání zdo -
ko na lit) [de sire to im prove]), or ad verb (ces ta domů) [way home]. At -
tri bute can be al so rea lized by a de pen dent clause (Vidím ženu, která
zpívá) [I see a wo man who sings]. 

Ge neral ly spea king, at tri bu tes are the most com mon way of ex -
pres sing more de tai led des crip tion. The in dex of at tri bu ti vi ty is de fi -
ned as the ra tio of the fre quen cy of at tri bu tes to the sum of fre quen cies
of nouns, pro nouns, and at tri butes. The more de tai led des crip tion of
things, the higher the in dex of at tri bu ti vi ty. 

                         at tri bu tes
     at tri bu ti vi ty =
                  nouns + pro nouns + attributes

3.2. Sub jec ti vi ty

Sub jects are ty pi cal ly rea lized by noun or pro noun. Since Czech is
one of the highly in flec ted lan gua ges, the en ding mor phe me of the

pre di cate can be used to iden tify the per son. The re fore, the sub ject
may be omit ted, but the pre di cate must be pre sent in eve ry clause. The
in dex of sub jec ti vi ty is de fi ned as the ra tio of the fre quen cy of sub jects 
to the sum of fre quen cies of pre di ca tes and sub jects. 

                        sub jekts
     subjektivi ty =
                    pre di kates + subjekts

3.3. CQL queries

Fol lo wing CQL (cor pus que ry lan guage) que ries we re used for
sear ching pre di ca tes, at tri bu tes, sub jects, nouns, and pro nouns in the
cor pus SYN2020.

Pre di ca tes: [tag="V[B,i,p,q,s,t].*"&afun!="AuxV|AuxT|AuxR"]

At tri bu tes: [afun="Atr" | afun="Atr_Co" | afun="Atr_Ap" | afun="Atr_Pa" |
afun="AtrAdv" | afun="AtrAdv_Co" | afun="AtrAdv_Ap" | afun="AtrAdv_Pa" |
afun="AtrAtr" | afun="AtrAtr_Co" | afun="AtrAtr_Ap" | afun="AtrAtr_Pa" |
afun="AtrObj" | afun="AtrObj_Co" | afun="AtrObj_Ap" | afun="AtrObj_Pa" |
afun="AtrAdv" | afun="AtrAdv_Co" | afun="AtrAdv_Ap" | afun="AtrAdv_Pa"]

Subjects: [afun="Sb" | afun="Sb_Co" | afun="Sb_Ap" | afun="Sb_Pa"]

Nouns: [tag="N.*"]

Pronouns: [tag="P.*"]

4. Results

4.1. At tri buti vi ty in jo u r na lism

Ac cor ding to the re sul ting va lues in jour na lism (see Figs. 1 and 2),
the at tri bu ti vi ty ap pears to be sen si tive to the dif ferent to pics of ar ti -
cles ra ther than to the dif ference between news pa pers and jour nals
(ma ga zi nes). The lo west va lue is as si gned to sport ar ti cles since they
pro vide a sum ma ry of the ba sic facts and re sults of sports events. Con -
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tra ry to this, texts con cer ning home, gar den, and hob bies have the
highest at tri bu ti vi ty, which can be ex plai ned by their na tu ral need for
de tai led des crip tion. They usual ly de pict some ob jects con nec ted to
the house and gar den ar chi tec ture and de sign fol lo wed by pho to graphs 
and il lus tra tions. In teres tin gly, so cial and li festyle ma ga zi nes have lo -
wer at tri bu ti vi ty than news. 

Fig. 1 At tri bu ti vi ty in jour na lism – me dia ty pes.

Fig. 2 At tri bu ti vi ty in jour na lism – in di vi dual to pics.

4.2. At tri buti vi ty in scien ti fic li te ra tu re

As can be seen in Fig. 3, the re is a clear dif ference between hu ma -
ni ties and so cial scien ces on the one side, and na tu ral and tech ni cal
scien ces on the other side in terms of at tri bu ti vi ty. This is pro ba bly
cau sed by the fact that na tu ral and tech ni cal fields tend to be more ex -
pli cit and pre cise in the des crip tion in ge ne ral. In ter dis ci pli na ry re -
search is just between them. Ge neral ly, this ob ser va tion is con fir med
in the fi ner ana ly sis fo cu sed on in di vi dual aca de mic fields, with some
va ria tions (see Fig. 4). Hard scien ces such as in for ma tion tech no lo gy,
bio lo gy or che mis try are on the top while hu ma ni ties like phi lo so phy,
his to ry or phi lo lo gy are less at tri bu tive. Some dis ci pli nes, ho we ver,
dif fer con si de ra bly from this ge ne ral pat tern. Ma the ma tics is the most
no ta ble outlier, with the lo west va lue of at tri bu ti vi ty. Ma the ma tics is
mainly re pre sen ted by a book that dis cus ses the his to ri cal and phi lo so -
phi cal back ground of set theo ry and its foun der Ber nard Bol za no. So,
ra ther than being a hard science book, the style of this book be longs to
the hu ma ni ties. In light of this fin ding, it is evi dent that at tri bu ti vi ty is
in deed an im por tant text fea ture sui ta ble for sty lo me try.

    Fig. 3 At tri bu ti vi ty in scien ti fic li tera ture – field groups.
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          Fig. 4 At tri bu ti vi ty in scien ti fic li tera ture – in di vi dual fields.

4.3. Sub jec ti vi ty in jo u r na lism

The re sul ting va lues of sub jec ti vi ty in Fig. 5 show quite a clear dif -
ference between news pa pers and ma ga zi nes. That is al so con fir med
by the da ta in Fig. 6. Wri ting style of news is ra ther for mal. The pur -
pose of news is to pre sent facts ob jec ti ve ly. Lan guage of li festyle ar ti -
cles and lei sure ma ga zi nes in ge ne ral is more in for mal and crea tive.
Due to the fact that sub ject is fre quen tly omit ted (es pe cial ly in the first
and se cond per son) in in for mal texts in Czech, it ap pears na tu ral for
news to have higher sub jec ti vi ty. 

              Fig. 5 Sub jec ti vi ty in jour na lism – me dia ty pes.

     Fig. 6 Sub jec ti vi ty in jour na lism – in di vi dual to pics.

4.4. Sub jec ti vi ty in scien ti fic li te ra tu re

Ac cor ding to da ta in Figs. 7 and 8, hard scien ces tend to have
higher sub jec ti vi ty which can be ex plai ned by their more for mal na -
ture com pa red to the hu ma ni ties and so cial scien ces. Ho we ver, the re -
sults va ry quite a lot.

           Fig. 7 Sub jec ti vi ty in scien ti fic li tera ture – fields groups.
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Fig. 8 Sub jec ti vi ty in scien ti fic li tera ture – in di vi dual fields.

5. Con c lu sion

The ob tai ned da ta bring se ve ral fin dings. Both at tri bu ti vi ty and
sub jec ti vi ty seem to be sen si tive to dif ferent gen res. The sim pli ci ty
and ease of in ter pre ta tion of the se in di ces make them sui ta ble for a wi -
de range of sty lis tic stu dies. 

We can ob serve in both jour na lism and scien ti fic li tera ture that
texts which re quire more ex pli cit and pre cise des crip tions (news, na -
tu ral science and so cial science) tend to be more at tri bu tive. In terms
of sub jec ti vi ty, more for mal texts like news have higher sub jec ti vi ty
than less for mal texts like ma ga zine ar ti cles dea ling with lei sure to -
pics. It is al so worth no ting that the se fin dings cor res pond to the
overall com pa ri son in which scien ti fic li tera ture has higher va lues (at -
tri bu ti vi ty = 0.468, sub jec ti vi ty = 0.442) than jour na lism (at tri bu ti vi ty
= 0.415, sub jec ti vi ty = 0.408). In ge ne ral, the re sults of the stu dy are
con sis tent with pre vious re search sho wing higher va lues of at tri bu ti vi -
ty and sub jec ti vi ty in more for mal texts (Kubát et al., 2021).

Since our stu dy shows pro mi sing re sults of ap pli ca tion at tri bu ti vi -
ty and sub jec ti vi ty in sty lo me try, it would be in teres ting to see fu ture
re search ba sed on the se methods in dif ferent lan gua ges and dif ferent
text ty pes such as dif ferent au thor ships. This ap pro ach seems to have
great po ten tial in re search whe re a straight forward in ter pre ta tion is
nee ded (e.g. li ter a ry stu dies).
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