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STATISTINE MUZIKOS RITMO
ANALIZE. LIETUVIU KOMPOZITORIU
KURINIAI STYGINIU KVARTETUI

Santrauka

Straipsnyje pateikiama statistiné lietuviy kom-
pozitoriy styginiy kvartety ritmikos analizé. Ana-
lizuotos ritmo lasteliy ir atskiry jos daliy pulsacija,
dazniai, intensyvumas bei kaita. Gauti rezultatai
papildé anksciau atlikty statistiniy tyrimy duome-
nis analizuojant muzikos tekstus (Ambrazevitius,
Kucinskas, 2010; Besasparyté, Kucinskas, 2011).
Naujai gauti duomenys palyginti su K. KaSponio ty-
rimy rezultatais, paskelbtais monografijoje ,,Lictuviy
muzikos melodika ir harmonija® (Kasponis, 1992),
Tyrimai atskleidé lietuviy kompozitoriy ritmikos
ypatumus ritmo lastelés lygmeniu ir leido i8ry3kinti
kai kuriuos bendruosius XX a. lietuviy kompozitoriy
instrumentinés muzikos bruozus, ritmikos poky¢ius
chronologiniu ir Iyties aspektais. Sie tyrimai taip pat
patvirtinto ankstesnes kity Lietuvos muzikology jz-
valgas apie ritminés pulsacijos jvairove ir jos specifi-
kg kiekvieno kompozitoriaus atveju.

Tyrimo objektas — lietuviy kompozitoriy kiiri-
niai styginiy kvartetui.

Tyrimo tikslas — taikant statistinius tyrimo meto-
dus jvertinti lietuviy kompozitoriy ritmikos ypatybes
ir ju poky¢ius bei skirtumus istoriniu (kompozitoriy
karty kaitos), geografiniu (kuriniai, sukurti Lietuvoje
ir i8eivijoje) ir lyties aspektais.

Tyrimo metodas — statistiné analize.

Prasminiai ZodZiai: styginiy kvartetai, ritmo
lastelé, panasumo koeficientai, ranginé koreliacija,
klasteriné analize.

1. Ivadas ir tyrimo metodologija

Tesdami statistinius lietuviy muzikos tyrlmus
§iame straipsnyje pateikiame lietuviy kompozitoriy
styginiy kvartety ritmikos analize. Pristatomi rezul-
tatai, gauti pastaraisiais metais analizuojant §io zan-
ro kiirinius ritmikos poZzitiriu. Analizuota takto daliy
pulsacija, jy intensyvumas, daZniai ir kaita. Ritmika
takto viduje jvardinama kaip ritmo lastelé. Siy ritmo
lasteliy lyginimas, gretinimas leido atskleisti lietu-
viy kompozitoriy ritmikos skirtumus ir tam tikras
tendencijas. Ritmika kaip viena esminiy muzikos
raiSkos priemoniy geriausiai atskleidzia tiriamojo
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Abstract

The article presents statistical rhythm analysis of
Lithuanian composers’ picces for string quartet. Rhythm
cells and pulsation, frequency, intensity and change
of their constituent parts have been analysed. The
results obtained have added to previously conducted
statistical research data in the analysis of musical
texts (Ambrazevicius, Kucinskas, 2010; Besasparyte,
Kucinskas, 2011). The new obtained data has been
compared with K. KaSponis’ research results published
in the monograph “Melody and Harmony in Lithuanian
Music” (KaSponis, 1992). The research has revealed
Lithuanian composers’ features of rhythmics at the
rhythm cell level and allowed to highlight some of the
general 20th century Lithuanian composers’ instrumental
music features, rhythmic changes in chronological and
gender aspects. The research has also confirmed other
Lithuanian musicologists’ insights on the diversity of
rhythmic pulsations and its particularity in separate
composers’ cases.

Lithuanian composers’ pieces for string quartet are
the research object.

The research aim 1s to evaluate the rhythmic
features, their change and differences in Lithuanian
composers’ pieces in historical (change in composers’
generations), geographical (pieces created in Lithuania
and abroad) and gender aspects by applying statistical
research methods.

Statistical analysis is the research method applied.

Key words: string quartet, thythm cell, superiority
coefficient, range correlation, cluster analysis.

1. Introduction and research methodology

Continuing the statistical research on Lithuanian
music, this article presents rhythmics analysis in
Lithuanian composers’ string quartet pieces. The results
that arc presented have been obtained in recent years
analysing the works of the genre in terms of thythmics, i.e.
pulsation of the constituent of the rhythm, their intensity,
frequency and change, Rhythmics inside of the beat is
viewed as the thythm cell. Comparison and contrast of
the rhythm cells have revealed rhythmic differences and
certain tendencies in Lithuanian composers’ music pieces.
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objekto savybes. Analizuojant lietuviy kompozito-
riy kvartetinés muzikos ritmika didZiausias demesys
buvo sutelktas j ritminiy lasteliy horizontaliuosius ir
vertikaliuvosius poky¢€ius. Horizontalus ritmikos vaiz-
das leidzia naudoti ritminiy lasteliy duomenis, eli-
minuojant atskiry jos daliy intensyvuma, t. y. ritmi-
né lgstelé traktuojama kaip vienetas, kuris yra (arba
néra) biidingas tirtamam objektui. Pavyzdziui, hori-
zontaliu pjliviu Zvelgiant  kiirinj, kickvienos takto
dalies ritminé pulsacija iSreiSkiama binariniu kodu.
Koduotas taktas tampa ritmo lgstele. Bendras tapa¢iy
ritmo lasteliy kiekis karinyje ir nurodo atitinkamos
kairinio ritmikos laipsni. Tuo tarpu vertikalusis vaiz-
das padeda stebeti atskiry takto daliy (ritmo lasteliy)
intensyvuma ir jo poky¢ius (Temperley, 2004). Ana-
lizuodami ritmika Siuo poziliriu, turime pasirinkti ri-
tmo lasteles formavimo mastel]. Jeigu pasirenkamas
per stambus mastelis (nurodomos, pavyzdziui, tik
ketvirtines takto dalys), gauty duomeny ncpakanka
statistiniam tyrimui reikalingai iméiai suformuoti, o
susidariusiy ritminiy lasteliy skirtumai yra akivaiz-
dziai minimalis ir neatskleidZia jokiy specifiniy ri-
tmikos charakteristiky. Cia reikia atkreipti démesi,
kad tarptautingje statistiniy tyrimy praktikoje domi-
nuoja ritmo lastelés, sudarytos vienos SeSioliktines
(re¢iau — vienos aStuntinés) natos lygmeniu. Pats kii-
riniy transformavimas i binarini kodg pagristas kie-
kvienos ritmo lgstelés dalies binarine israiSka. Jeigu
konkre€ioje dalyje yra uzraSyta nata, ji verciama j
skaitmenj ,,1*. Jeigu konkrecioje dalyje nata yra te-
siama arba jos néra (jraSyta pauzé) — jraSomas ,,0%.
Tokiu biidu pagal pasirinkta kodavimo mastelj uzra-
Somas visas kiirinys.

Tyrimo metu | binarinj koda perrasant kirinius
styginiy kvartetui kickvienas taktas buvo ver¢iamas
| keturias ritmo lasteles — kickvienam instrumentui
po viena ritmo lastele. Tai leido pazvelgti | kiekvieno
mnstrumento ritmings jvairoves skalg ir paties instru-
mento panaudojimo kirinyje désningumus.

Tyrimo imties sudarymas. Per pradinj tyrimo
etapg buvo atrinkta 12 lietuviy kompozitoriy kiiriniy
styginiy kvartetui:

» M. K. Ciurlionis. Styginiy kvartetas (1901)

« F. Bajoras. Collection 011 styginiy kvartetui
(2011)

«  O. Balakauskas. Styginiy kvartetas Nr. 4 (2004)

« E. Balsys. Styginiy kvartetas (1953)

«  Z.Bruzaité. ,,Mozaika I styginiy kvartetui (2005)

« V. Germanavicius. ,,Ekspresija“ styginiy kvarte-
tui (1996)

« V. Jakubénas. Styginiy kvartetas op. 4 (1930)

* V. Jurgutis. ,,Elipsés® styginiy kvartetui (2003)
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Rhythmics as one of the essential means of musical
expression best illustrates the properties of the research
object. Analysis of Lithuanian composers’ quartet music
rhythms focuses on horizontal and vertical changes in
thythmic cells. Horizontal vhythmic view enables us to
use thythmic cell data, eliminating the intensity of their
separate parts, i.e. arhythmic cell is treated as a unit which
is or is not specific to the research object. For example,
a horizontal layer of a musical piece identifies rhythmic
pulsation of each beat part expressed in a binary code.
The coded beat becomes the rhythmic cell. Total number
of identical thythm cells in one musical picce shows the
rhythmic degree of the piece. Meanwhile, the vertical
view allows us to observe the intensity of individual
beat components (thythm cells) and changes in intensity
(Temperley, 2004). While analysing music in this aspect
we have to choose a rhythm cell formation scale. If the
chosen scale 1s too big (for example, only crotchet beat
parts are referred to), the obtained data is not sufficient
to form a set necessary for statistical research, and the
differences in rhythmic cells are clearly insufficient
in order to reveal specific rhythmic characteristics. It
should be noted here that rhythm cells consisting of
one semiquaver (less often — of one quaver) note level
dominate in the international statistical research practice.
Transformation into binary code is based on the binary
expression of each rhythm cell part. If a note is written
in a specific part, it is indicated as a digit “1” and if a
note is continued in a specific part or if it is absent (a
recorded pause) — it is indicated as a digit “0”. Thus, the
whole musical piece is written grounding on a chosen
code scale.

In this research while changing string quartet pieces
into a binary code, each beat has been indicated as four
thythmic cells, i.e. cach instrument has been assigned
one rhythm cell. This allowed us to look at the rhythmic
variety scale of each instrument and the patterns of
instrument use in a musical piece.

Collection of a set. In the initial stage of the research,
12 Lithuanian composers’ pieces for string quartct were
selected:

« K. Ciurlionis. String Quartet (1901)

« F Bajoras. Collection 011 for String Quartet (2011)

« . Balakauskas. String Quartet No. 4 (2004)

* E. Balsys. String Quartet (1953)

« Z. Bruzaité. “Mosaic II” for String Quartet (2005)

* V. Germanavicius. “Expression” for String Quartet
(1996)

* V. Jakubénas. String Quartet op. 4 (1930)

* V. Jurgutis. “Ellipse” for String Quartet (2003)

J. Ka¢mskas. String Quartet No. 4 (1997)

A. Malcys. “Four Reflections™ (1995)
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+ J. Kacdinskas. Styginiy kvartetas Nr. 4 (1997)
* A. Malcys. Keturi atspindZiai (1995)
* 0. Narbutaite. ,,Drapeggio” styginiu kvartetui

(2004)

« R. Serkinyté. ,Ryty elegija styginiy kvartetui

(2002)

Stengtasi, kad 8is Zanras biity reprezentuojamas
Jvairiais rakursais. D¢l to buvo parinkti vyresnés ir
jaunesnés kartos kompozitoriy opusai, kompozito-
riy, kiirusiy iSeivijoje, ir kompozitoriy, kiirusiy Lie-
tuvoje, kompozitoriy vyry ir kompozitoriy motery
kiiryba. I esmeés sudaryta imtis leido analizuoti lie-
tuviy kompozitoriy kvartetus §imto mety skalgje ir
prieiti prie apibendrinanéiy i$vady ritmikos pozitiriu,
taikytiny visai lietuviy instrumentinei muzikai,

Tolesniam tyrimui buvo sudarytos trys pagrindi-
nés imtys pagal metra — 2/4, 3/4, 4/4. Prie kiekvie-
nos pagrindiniy im¢iy buvo suformuotos smulkes-
nés imtys pagal istorinj (kompozitoriy karty kaitos),
geografinj (kirusiy Lictuvoje ir iSeivijoje) bei lyties
aspektus. Deja, del skirtingo duomeny pobtidzio ne-
pavyko suformuoti jaunosios kartos vyry kompozito-
riy imties 2/4 ir 3/4 metruose, taip pat nebuvo sufor-
muota jaunesniosios kartos iSeivijos kompozitoriy
imtis (tick vyry, tiek motery). Vis tik tai nesutrukde
atskleisti bendryjy ritmikos tendencijy lietuviy kom-
pozitoriy kvartetinéje muzikoje.

Metodologijos pagrindimas. Statistiniam tyri-
mui taikyti panasumo koeficienty ir klasterinés ana-
lizés metodai. Siy metody pagristuma tiriamy duo-
meny tipui patvirtina daugelio mokslininky tyrimy
rezultatai. Masy atveju pasirinkti statistiniai tyrimo
metodai padeda operatyviai ir objektyviai pritaikyti
duomenis ir pateikia raiSkia vizualizacija. Analizuo-
dami kiiriniy ritmikg takto kir¢ius pazyméjome skai-
tmenimis, tuomet tiriamas kintamasis — taktas — yra
vardy skalés elementas. Takto kir¢iai yra nepriklau-
somi vienas nuo kito, todél tikimybiy rinkinj galime
traktuoti kaip vektoriy, arba taska daugiamatéje Eu-
klido erdvéje (Cha, 2007). Tokiems vektoriams gali
biiti taikomi tiek iprasti, tick specifiniai, diskretie-
siems pasiskirstymo tankiams lyginti skirti panasu-
mo koeficientai. Vienas papraséiausiy — Minkovskio
L Seimos koeficientas — Euklido atstumas (1.1). Ly-
giname du vektorius arba empirinius pasiskirstymo
tankius x:(xl,...,x”) ir y= (yl,...,y”), kur visy
j elementu svoriai vienodi.

+  O.Narbutaité. “Drapeggio” for String Quartet (2004)
+ R. Serkinyt¢. “Eastern Elegy” for String Quartct

(2002)

‘We have fried to represent this genre in a variety of
perspectives. This led to a selection of opuses created
by older and younger generations of composers;
diaspora composers and composers who created in
Lithuania; pieces created by men composers and women
composers. The scope of the research has allowed us to
analyse Lithuanian composers’ quartets in one hundred
years scale and reach the conclusions applicable to
all Lithuanian instrumental music in the rhythmical
approach.

Three main scopes have been formed for further
mnvestigation. They have been prepared in accordance
with the following meter — 2/4, 3/4, 4/4, Each main
scope has been divided into smaller scopes based on the
historical (change of composers’ gencrations), geographic
(composers who created music in Lithuania and diaspora
composers) and gender aspects. Unfortunately, due to
different nature of the data we have not succeeded to
form a younger generation male composers’ scope in 2/4
and 3/4 meters; we have also failed to form the scope
of younger generation diaspora composers (both men
and women). But this has not prevented the disclosure
of general thythmic tendencies in Lithuanian composers’
quartet music.

Methodological background. Similarity coef-
ficients and cluster analysis will be applied in the
research. The validity of these methods is verified
in analysis of a current data type. In our research
the selected methods give effective and objective
data investigation and expressive visualisation of
results. When analysing the rhythmics of composi-
tions, the measure beats will be written in a binary
code, and then the investigated variable, measure,
will be a nominal variable. Every beat in a measure
is independent from each other, therefore the set of
probabilities can be considered as a vector or a point
in multidimensional Euclidean space (Cha, 2007).
The similarity cocfficients that are used for simple
or specific discrete probability distributions can be
applied to compare these vectors. One common co-
efficient from Minkowski Lp family is Euclidean
distance (1.1). Two vectors of empiric probability
mass functions are compared: x=(xl,“ X ) and

by

V= (yl,...,y”)where all j weights are equal.
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Chi-kvadrato kriterijus yra vienas koeficienfy,
naudojamy objektams palyginti pagal ju pasiskirs-
tymo tankius. Visgi Siam koeficientui apskaiciuoti
yra naudojami ne tikrieji, o tikétini dazniai, be to,
$is koeficientas yra sunormuotas vidurkio atZvilgiu
(Greenacre, 2008).

g5

n.rm

itiw o
stebimi daZniai.
Entropijos Seimos Kullback-Leibler koeficientas
taikomas diskretiems tikimybiniams tankiams paly-
ginti:

— tiketiny reikSmiy jver¢iai, o #; —

JC],)‘

i Zx.f =1 i ny =
dia =l ir =
nes kitu atveju dﬁ =

Sis atstumas yra neneigiamas, nesimetrinis x ir
y atzvilgiu, ir gali artéti | begalybe (Shlens, 2007).
Simetriné §io atstumo forma yra vadinama Jeffreys —
Kullback — Leibler atstumu, arba Jdivergencija (Ku-
mar, 2006):

. ReikSmés x, y, >0,

d,(x,y)=dg (%,y)+dg (y,x )—Zl:(x -y, )logq ”

Kadangi anks¢iau minéti trys koeficientai yra
atstumo matai, juos galime naudoti klasterizavimui.
Klasteriné analizé yra vienas daZniausiai naudojamy
metody panaSumui jvertinti (Romesburg, 2004).
Klasteringje analizéje nedidelei stebéjimy im¢iai tir-
ti daznai naudojami hierarchiniai metodai. Taikant
jungimo biida, stebéjimai priskiriami ir jungiami ]
klasterius, remiantis pasirinktu metodu (pvz. ward,
average, centroid), apibrézianciu atstuma tarp klas-
teriy arba stebéjimy pory. Pagrindinis Sio grupavi-
mo rezultatas — dendrograma arba grupavimo medis,
suteikiantys vartotojui galimybe¢ paciam pasirinkti
kirtimo linija, ir nuspresti, kiek grupiy, arba kiek
elementy vienoje grupéje turety biti. Galimi ir kiti
klasteriy skai¢iaus nustatymo buidai, remiantis patei-
kiamy statistiky reik§memis (Yeo, 2003).

Zx log,
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Chi-squared coefficient is one of the measures used
to represent the similarity between discrete distributions.
However, it is calculated on relative frequencies, not
on the original ones, and it is standardised by the mean
(Greenacre, 2008).

) 2
!'r'

n.n,,

Here £y = —estimate of the expected value,
n; -the frequencies observed.

The Kullback-Leibler coefficient of entropy family
is used when comparing discrete probability mass
functions:

, (1.3)

n

Here Z_:

Zy;
=l >é otherwise d
Th.lS distance is nonnegatwe unsymmetrical at x
and y, and can converge to infinity (Shlens, 2007). A
symmetric form of Kullback-Leibler divergence is called
Jeffreys—Kullback—Leibler divergence or J-divergence
(Kumar, 2006):

. The values are

, (1.4)

i

Since the earlier mentioned coefficients are distance
measures, we can use it in cluster analysis. Cluster
analysis is the most basic method for estimating
similaritics (Romesburg, 2004). When small set of
observations is analysed, hierarchical methods of
clustering are employed. If joining methods are used,
observations are combined to form clusters by a sclected
method (¢.g. average, centroid, Ward etc.) which defines
the distance between clusters or pairs of observations.
As aresult of classification, a grouping tree is produced,
the so-called dendrogram. It let the researcher decide
how many classes he wants the classification to have
by determining the cut line in the tree. Moreover, there
are other ways of identifying number of clusters based
on statistics calculated in cluster analysis steps (Yeo,
2003).
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2. Tyrimas ir rezultatai

Sudaryta lietuviy kompozitoriy styginiy kvarte-
ty ritmy dazniy seka leido i8rySkinti dominuojan-
¢ias ritmo lasteles kiekvieno metro imtyje. I§skirta
po 12 ritmo lasteliy, kurios rodo vidinj pasiskirsty-
ma — 2/4 metre dominuoja trys ritmo lastelés, 3/4
metre — penkios, o 4/4 metre — dvi ritmo lastelés
(1 pav.). Visy im¢iy dominuojancios ritmo lastelés
rodo, kad pirmoji takto dalis visuomet yra stipriau-
sioji, t.y. joje didZiausias naty pasikartojimas. Taip
pat salygiSkai stipriosios takto dalys bei sinkopiniai
ritmai i8siskiria i§ bendros ritminés skalés.

Pagal dominuojancias ritmo Iasteles palygin-
tas vidinis autoriy ir kiiriniy pasiskirstymas. Pagal
pirmaja imtj (2/4) galima i$skirti tris poras — Bal-
sys-Balakauskas, Jakubénas-Kacinskas, Bruzaité-
Serksnyte. Sis suskirstymas nurodo j kompozitoriy
amziy, gyvenamaja vieta, lyti. Atkreiptinas déme-
sys, kad visy pory jaunesnis autorius yra linkes daz-
niau pabrézti stiprigsias takto dalis (Balakauskas,
Kacinskas, Serkdnyté), o vyresnieji atstovai — ir sa-
lygiskai stipriaja takto dali (2 pav.).

Antroje imtyje (3/4) tokio akivaizdaus susi-
skirstymo izvelgti negalime. Cia, prie§ingai, sti-
priaja takto dalj akcentuoja visi autoriai, i§skyrus
Bruzaite, o sinkopiniai ritmai arba ritmo lastelés su
salygiskai stiprigja takto dalimi néra charakteringi,
i8skyrus Kacinska (3 pav.).

Treciojoje imtyje (4/4) atkreiptinas démesys ]
tai, kad jaunesniosios kartos kompozitoriai (vyrai)
dazniau pabrezia stiprigja takto dalj nei vyresnio-
sios arba jaunesniosios karty kompozitorés. Tuo
tarpu sinkopiniai ritmai dazniau eksploatuojami
kompozitoriy motery nei vyry (4 pav.).

Lyginant pulsacijas ritmo lasteliy viduje, skai-
¢iuojant lastelés daliy intensyvumg atkreiptinas
démesys ] jaunosios kartos kompozitoriy motery
savita braiZza, kuris pagristas tolygesne stipriyjy ir
silpnyjy padaly kaita visose imtyse. Ypac tai rys-
kiai atsiskleidzia 4/4 imtyje. Lyginant jaunesnio-
sios kartos kompozitoriy motery kiiryba, matome
beveik identiSka pulsacijos sutapima su vyresnigja
kompozitoriy vyry (buvusiy mokytojy) ritmika, ir
akivaizdy skirtuma nuo savo amzininky — kompo-
zitoriy vyry (5 pav.).

Sulyginus visas imtis tarpusavyje, iSrySkéja jau-
nesniosios lietuviy kompozitoriy kartos polinkis
maziau akcentuoti stiprigja takto dalj ir daugiau
cksploatuoti ritming jvairovg su intensyvesnémis
silpnosiomis padalomis. Tai netiesiogiai atskleidzia
giluminj jaunosios kartos ry$] su lietuviy liaudies
muzika, kuriai blidingas ritmo lgstelés silpniausios
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2. Research and results

The set of thythmical frequencies (recurrence of
rhythmical notes in each section of measure) in string
quartets of Lithuanian composers let to expose the
dominant rhythmic chromosomes in every sample of
each musical beat. 12 dominant thythmic chromosomes
are selected, which show inner distribution: in 2/4 beat
there are three rhythmic chromosomes, in 3/4 beat —
five, in 4/4 beat — two rhythmic chromosomes (Fig. 1).
The dominant rhythmic chromosomes in all samples
show that the first section of musical measure is always
the strongest part, i.e. this part of measure has the largest
recurrence of notes. Likewise, conditionally strongest
parts of measure and syncopated rhythms stand out
from the overall rhythmical scale.

Inner-composer and inner-composition rhythmical
distribution were compared by dominant rhythmic
chromosomes. In first sample (2/4) we can exclude three
pairs of composers, Balsys-Balakauskas, Jakubénas-
Kacinskas, Bruzaite-Serksnyté. This grouping points
to the age of composers, place of residence, gender.
It should be noted that in every pair of composers
the younger one is more likely to emphasise the
strongest section of measure (Balakauskas, Kacinskas,
Serksnyte), and the older empbhasises the conditionally
strongest section of measure as well (Fig. 2).

We do not see such evident groups in the second
sample (3/4). In this case on the contrary, the strongest
scction of measure 1s emphasised by all authors,
except Bruzaite; the syncopated rhythms or rhythmic
chromosomes with a conditionally strongest part
of measure are characteristic, except in Kacinskas’
compositions (Fig. 3).

In the third sample (4/4), one should notice that
men composers of the young generation emphasise the
first (strongest) part of measure more often than men
composers of the older generation or women composers
of the younger generation. Morcover, syncopated
rhythms are more often exploited in compositions of
women rather than men (Fig. 4).

When investigating pulsation inside a rhythmic
chromosome by calculating intensity of rhythmic beat
in each section of measure, one should notice that
women composers of the younger generation have
distinctive style which 1s based on a more gradual
change of strong and weak parts in all samples, which is
most likely in the sample of 4/4 beat. When comparing
to women composers of the younger gencration, we see
almostidentical pulsation with the older gencration men
composers (former teachers), and apparent difference
from men composers of the same age (Fig. 5).

After different samples are compared together, we
find out that Lithuanian composers of the younger
generation have a tendency to emphasise the strongest
section of measure less and to exploit rthythmic variety
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padalos intensyvumas (KaSponis, 1992: 64). Kita
vertus, atskirose tyrimo imtyse ypa¢ ryskiai atsi-
skleidé kai kuriy kompozitoriy jtaka jaunesniajai
kartai. Pavyzdziui, sugretinus ritmo lasteliy pulsa-
cijas pirmojoje imtyje (2/4 metras), iSrySkéjo Ba-
lakausko ir Bruzaités ritmikos panasumas (6 pav.).

Tiek vertikalus, tiek horizontalus ritminiy laste-
liy tyrimas vis dar palieka nemaZg dalj subjcktyvu-
mo, todél gauty duomeny dazniy vektoriams paly-
ginti pasitelktas Euklido atstumo apskaiiavimas.
Turimi duomenys lyginti jvertinant Chi-kvadrato,
Jeffreys divergencijos ir Euklido atstumo koefici-
entus. Chi-kvadrato reik$meés akivaizdZiai atskleidé
dvi susiformavusias §iy dieny kompozitoriy gru-
pes ritmikos pozitiriu. Nuosaikesné grupe sietina
su daZnesniu tipiniy ritmy (dominuoja stipriosios
takty dalys) cksploatavimu. Jai priklausyty vyres-
nés kartos kompozitoriai ir kompozitorés moterys.
Radikalesné grupé pasizymi drasesniu ir jvairesniu
ritmikos naudojimu. Jai priskirtini jaunesnés kartos
kompozitoriai vyrai — Germanavicius, Malcys ir
Jurgutis (7 pav.).

Euklido atstumo koeficientas taip pat patvirtino
anks¢iau gautus duomenis analizuojant ritmo laste-
liy vidinés pulsacijos intensyvuma, konkreciai — di-
desn¢ Balakausko ir BruZaités ritmikos analogija.

Idomy pasiskirstyma atskleide Jeffrey-diver-
gencijos koeficiento nustatymas. Jis parodo didesn]
kompozitoriy Ka¢insko ir Balsio atstumg nuo kity
kompozitoriy. Tuo tarpu kompozitorés moterys yra
artimesnés Jakubéno-Balakausko tradicijai (9 pav.).

ISvados

Atlikus lietuviy kompozitoriy kvartetinés muzi-
kos analiz¢ buvo gauti nauji ir reikSmingi rezultatai.
Objektyviai gauti duomenys atskleidé lietuviy ins-
trumentinés muzikos ($iuo atveju — kiiriniy styginiuy
kvartetui) ritmikos skirtumus tick horizontaliuoju
(ritmo lgstelés), tiek vertikalivoju (vidiniy ritmo
Igstelés daliy) pjliviais bei tam tikras tendencijas

chronologiniu pozitriu. Buvo atskleisti ritmo smul-

kinimo ir akcentuoty daliy mazesnio eksploatavimo
poky¢ial, lyginant vyresniajg ir jaunesnigja kompo-
zitoriy kartas. Taip pat 18siskyré kompozitoriy mo-
tery ritmika, lyginant ja su tos pacios kartos kom-
pozitoriais vyrais. Kompozitoriy motery ritmika
daugiau sutampa su vyresnés kartos kompozitoriy
ritmika. Tai, matyt, galima paaiskinti ir tuo, kad
tradicijy tasa ir puoseléjimas joms yra svarbesnis
nei tos pacios kartos kompozitoriams vyrams (dau-
guma kompozitoriy motery tesia savo pedagogy —
yyresnés kartos vyry — ritmikos tradicijas). Be to,
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with intensive weak sections of measure more. This
directly reveals the deep relation between the younger
generation and Lithuanian folk music, which is
characterised by intensity of weak sections of measure
(Kasponis, 1992:64). On the other hand, in researched
samples separately, an extremely significant influence
of other composers on the younger generation was
revealed. For example, when pulsations in the first
sample (2/3 beat) are compared, similarity between
Balakauskas’ and Bruzaité’s rhythmic appears (Fig. 6).

Both vertical and horizontal research of rhythmic
chromosomes, when interpreted directly, remains quite
subjective, therefore Euclidean distance is employed
to evaluate the proximity between vectors formed of
frequencies. Current data is compared by chi-square,
Jeffreys divergence and Euclidean distance coefficients.
Chi-square values brought out two nowadays groups
of composers formed by a rhythmical approach. The
more restrained group is associated with more frequent
exploitation of typical rthythms (the strongest sections
of measure is dominant). It consists of men composers
of the older generation and women composers of the
younger generation. The radical group is characterised
by adventurous and various rhythms. It consists of men
composers of the younger generation, Germanavicius,
Malcys and Jurgutis (Fig. 7).

Euclidean distance coefficient confirms the
earlier results of pulsation intensity inside rhythmic
chromosomes as well, specifically, a greater analogy
between rhythms of Balakauskas and Bruzaite.

Jeffreys divergence gives interesting results. It
shows the group of two composers (Kacinskas and
Balsys) distant from other composers. On the other
hand, women composers are more similar to the
tradition of Jakubénas and Balakauskas (Fig. 9).

Conclusions

After quartet music of Lithuanian composers was
analysed, the new meaningful results were obtained.
Objectively selected data exposed rhythmic differences
of Lithuanian instrumental music (in this case, string
quartet compositions) in both horizontal (between
rhythmic chromosomes) and vertical (inside rhythmic
chromosomes, analysing by section) views, and certain
tendencies in terms of chronology. Granulation of
thythm and less exploitation of emphasised sections
were brought out, when comparing the older and younger
generations. Moreover, women composers stood out of
rhythmic samples when compared to the same age men
composers. Women composers’ thythmic more coincides
with rhythmic of men composers of the older generation.
It can be explained by the theory that the continuance
of traditions and cherishing is more important to them
than to the men composers of their age (a lot of women
composers continue rhythmic traditions of their teachers
which are from the older generation). In addition,
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Jjaunesnioji kompozitoriy karta yra maziau prisiri§usi
prie stipriyju ritmo lastelés daliy (ypac — pirmosios),
lyginant su vyresnigja kompozitoriy karta, ir dazniau
bei intensyviau panaudoja silpnasias jos dalis. Tai
patvirtina didesnj ry$j su lietuviy liaudies muzikai
budingu intensyvesniu silpnyjy (ypac paskutinés —
silpniausios) ritmo lasteliy daliy panaudojimu, kurj
nustaté prof. Ka$ponis (Kasponis, 1992).

younger generation composers are less tied up to stronger
sections of rhythmic chromosomes (especially the first
section) when compared to older generation composers.
More frequently they use weak sections of measure. Tt
confirms important relationship with Lithuanian folk
music which 1s characterised by intensive use of weak
parts of measure (especially the use of last weakest part)
discovered by Kadponis (Kasponis, 1992).
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1 pav. Dominuojantys ritmai skirtingose statistiniy tyrimy imtyse.
Fig. 1. Dominant rhythms in different samples investigated statistically.
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2 pav. Ritmo lasteliy intensyvumas pagal pirmaja (2/4) imt].
Fig. 2. The intensity of selected rhythmic chromosomes in first sample (2/4).
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3 pav. Ritmo lasteliy intensyvumas pagal antrajg (3/4) imtj.
Fig. 3. The intensity of selected rhythmic chromosomes in second sample (3/4).
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4 pav. Ritmo lgsteliy intensyvumas pagal tre€iajg (4/4) imtj.
Fig. 4. The intensity of selected rhythmic chromosomes in third sample (4/4).
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5 pav. Vidiné ritmo lasteliy pulsacija pagal lytj 4/4 metre.
Fig. 5. Pulsation inside rhythmic chromosome of 4/4 beat separately for each gender.
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6 pav. Vidiné ritmo lgsteliy pulsacija pagal pirmaja (2/4) imf.
Fig. 6. Pulsation inside rhythmic chromosome of first sample (2/4).
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Bajoras — Collection for
String Quartet 011

Baruzaite — Mozaika IT

Narbutaite — Dropeggio

Balsys — string quartet

Germanavicius — ekspresija el

Jurgutis —Elipses | - |

Maleys — Keturi atspindziai e
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7 pav. Artumo laipsnis pagal Chi-kvadrato koeficienta.
Fig. 7. The level of proximity by chi-squared coefficient.

Balakauskas — s

Balsys

Kacinskas

3 E ¥ 1 H E i ] 1 1 H H
0.0 01 02 03 04 05 06 07 08 09 10 11 1.2

8 pav. Euklido artumo laipsnis.
Fig. 8. Proximity level by Euclidean distance.
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9 pav. Artumas pagal Jeffrey divergencijos laipsn.
Fig. 9. Proximity level by Jeffreys divergence.
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