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om
Meaning and frequen
yIn this Appendix we'll 
onsider some eviden
e in favor of the hypothesis that wordfrequen
y is proportional to the extent of its meaning. Far from being a systemati
 study,this is rather a methodologi
al sket
h. This study was done in Russian, the author's nativelanguage. In the English text we'll attempt to provide translations and/or equivalentswherever possible.Stri
tly speaking, one 
ould prove the hypothesis only if an expli
it measure of mean-ing extent is proposed. However the frequen
y hypothesis allows to make some veri�ablepredi
tions. Suppose that some �head� word w0 has a set of partial synonyms and/or hy-ponyms (�spe
i�
� words) {w1

0
, . . . , wn

0
}, whose meanings together 
over the meaning of w0without gaps and overlaps. We 
an make that judgement even without being able to mea-sure meaning extent. Then, by de�nition, their total meaning extent is equal to that of w0.In that 
ase, the frequen
y hypothesis predi
ts that the sum total of hyponym frequen
iesshould be 
lose to the frequen
y of the head word.One 
an not expe
t to �nd very many su
h examples in the real language. First, purehyponyms are not very 
ommon; it is more 
ommon for words to have interse
ting meanings,su
h as with ïëîõîé, `bad, poor', and õóäîé, 'skinny; torn, leaky; bad, poor'. Se
ond, only inrare 
ases one 
an state 
on�dently that the hyponyms 
over the whole meaning of the headword. For example, in the domain of �ne arts, íàòþðìîðò `still life', ïåéçàæ `lands
ape',and ïîðòðåò `portrait' are pure hyponyms of the word êàðòèíà `pi
ture', but there existother genres of painting that 
an't be a

ounted for with frequen
y di
tionary, sin
e theirnames are phrases, rather than single words (æàíðîâàÿ ñöåíà 'genre painting', áàòàëüíîåïîëîòíî 'battle-pie
e').Nevertheless, examples of this type do exist. Table 1 
ontains frequen
ies of the headword äåðåâî, äåðåâöî 'tree; also dimin.' and of the spe
i�
 tree names found in the frequen
ydi
tionary (Sharo�, n.d.). We omitted words denoting primarily the fruit or bloom of the
orresponding tree, su
h as ãðóøà `pear', âèøíÿ `sour 
herry', ðÿáèíà `rowan' or ìàãíîëèÿ`magnolia'. To 
ount them 
orre
tly, one would have to know the fra
tion of word instan
esdenoting the tree spe
i�
ally, and we don't have this data.From the table one 
an see that the sum of frequen
ies of spe
i�
 tree names is very
lose to the frequen
y of the head word (we'll 
onsider the �physi
ist's error margin� of 20%to be a

eptable). Possibly, the word ïàëüìà `palm tree' 
ould be removed from the list:it is not 
lear why it turned out to be the sixth most frequent tree in Russian-language



APPENDIX FOR ZIPF'S LAW AND AVOIDANCE OF EXCESSIVE SYNONYMY 2Table 1: Tree.word freq./mln word freq./mlnäåðåâî `tree' 224.52 ñîñíà `pine' 38.07äåðåâöî 'tree dimin.' 8.08 äóá `oak' 27.24åëêà `�r' 26.57áåðåçà `bir
h' 24.36òîïîëü `poplar' 17.75ïàëüìà `palm tree' 16.96ëèïà `linden' 13.89ÿáëîíÿ `apple tree' 13.41èâà `willow' 7.96êåäð `
edar' 7.77êëåí `maple' 7.53îñèíà `aspen' 6.79ëèñòâåííèöà `lar
h' 6.00åëü `�r' 4.84îðåøíèê `�lbert' 4.84âÿç `elm' 3.31ïèõòà `�r' 3.24êèïàðèñ `
ypress' 3.18ýâêàëèïò `eu
alyptus' 2.51îëüõà `alder' 1.96ÿñåíü `ash' 1.90âåòëà `willow' 1.84áóê `bee
h' 1.78ïëàòàí `platan' 1.71sum 232.60 sum 246.82
texts before ëèïà `linden' è ÿáëîíÿ `apple tree'. However, small 
hanges in the list will not
on
eptually a�e
t the result.This is just one example of many. Table 2 
ontains the frequen
ies of 
ommon �owernames. They also sum up very 
lose to the frequen
y of the word öâåòîê (öâåòî÷åê) '�ower;also dimin.'. (The word êîëîêîëü÷èê 'small bell; bluebell', frequen
y 11.08, is omitted here,sin
e primarily it denotes a bell, and not a �ower.) Possibly, subtra
ting the frequen
ies of�gurative meanings of words like ðîçà `rose', would improve the result.Names of berries also follow this pattern, see table 3. (Here and below, we list in thetable 
aptions some words not found in the di
tionary, apparently be
ause their frequen
yis less than one per million.) The di�eren
e is somewhat greater in this 
ase, but we shouldtake into a

ount that ìàëèíà `raspberry' and êëþêâà `
ranberry' possess a
tive �gurativeand idiomati
 meanings in Russian (resp., `a 
riminal �at' and an approximate equivalentof `red herring'). Besides, it is not quite 
lear whether the 
herries âèøíÿ and ÷åðåøíÿtruly belong in this list: �rst, a 
onsiderable number of instan
es will refer to 
orrespondingtrees, not fruits, and se
ond, we are not 
ertain whether the designation ÿãîäà `berry' isappropriate for them. For instan
e, in the 
lassi
al Dahl's di
tionary, the entry for 
herrystarts with �A tree and its frut...�, while the entry for 
ranberry or raspberry starts with �A



APPENDIX FOR ZIPF'S LAW AND AVOIDANCE OF EXCESSIVE SYNONYMY 3Table 2: Flower.word freq./mln word freq./mlnöâåòîê `�ower' 134.85 ðîçà `rose' 41.50öâåòî÷åê (dimin.) 11.87 ìàê `poppy' 27.91òþëüïàí `tulip' 12îäóâàí÷èê `dandellion' 11.32ñèðåíü `lila
' 9.92ðîìàøêà `daisy' 8.63ëèëèÿ `lily' 7.65ãâîçäèêà `
arnation' 7.35ïîäñîëíóõ `sun�ower' 5.02÷åðåìóõà `bird 
herry' 4.84ëþòèê `butter
up' 4.10�èàëêà `violet' 4.22âàñèëåê `
orn�ower' 3.61ëàíäûø `lily of the valley' 2.94õðèçàíòåìà `
hrysanthemum' 2.82êðîêóñ `
ro
us' 2.26íàðöèññ `da�odil' 2.20ãåðàíü `geranium' 2.02àñòðà `aster' 1.90ïîäñíåæíèê `snowdrop' 1.78íåçàáóäêà `forget-me-not' 1.65ãëàäèîëóñ `gladiolus' 1.29îðõèäåÿ `or
hid' 1.29ïèîí `peony' 1.22sum 146.72 sum 169.44
bush and its berry...�. Of 
ourse, for the purposes of this work, it is a matter of lexi
ography,rather than botany.In all the three examples, we didn't have to fa
e the question of how to prove that thehyponyms indeed 
over the head word's meaning without overlaps (an obje
t 
an't be botha gooseberry and a blueberry) and gaps (ea
h berry has a spe
i�
 name). However, somesubtleties 
an already be found here. Thus, if �â ñîðîê ïÿòü áàáà ÿãîäêà îïÿòü� (a proverb;lit.: �at 45 a woman is a berry again�) this �berry� is none of the berries we listed. On theother hand, âîðîâñêàÿ ìàëèíà (`a 
riminal �at'; lit.: �thieves' raspberry�) is not a berry. Inthis parti
ular 
ase, there is no doubt that su
h non-literal usage will not appre
iably a�e
tthe results; what's more important, it is possible, at least in prin
iple, to a

ount for it bystudying texts. Below we'll en
ounter mu
h greater di�
ulties, whi
h require systemati
and more formal approa
hes.A somewhat di�erent example is given in table 4, 
ontaining a 
lassi�
ation of meatprodu
e, whi
h is pretty 
haoti
 from a logi
ian's point of view, but quite 
ommon ineveryday use. We'll note that although a sausage 
an 
ontain beef or pork, the meaningsof words êîëáàñà `sausage' and ãîâÿäèíà `beef' do not interse
t (or interse
t negligibly).The same 
an be said about other word pairs in the table. For the non-Russian reader,



APPENDIX FOR ZIPF'S LAW AND AVOIDANCE OF EXCESSIVE SYNONYMY 4Table 3: Berry. Not in di
tionary: gooseberry, 
loudberry, andbilberry.word freq./mln word freq./mlnÿãîäà `berry' 25.83 ìàëèíà `raspberry' 7.59ÿãîäêà (dimin.) 3.00 âèøíÿ `sour 
herry' 6.98çåìëÿíèêà `wild strawberry' 5.69ðÿáèíà `rowan berry' 3.86ñìîðîäèíà `
urrant' 3.98êëóáíèêà `strawberry' 3.12êëþêâà `
ranberry' 2.94áðóñíèêà `lingonberry' 2.82÷åðíèêà `blueberry' 2.69åæåâèêà `bla
kberry' 2.08÷åðåøíÿ `
herry' 1.47sum 28.83 sum 43.22without 
herries 34.77it should be noted that ìÿñî does not have many extended meanings of English meat,and means pra
t
ally nothing beyond 'the �esh of animals used as food'. But are all thehyponym meanings really 
ontained within the meaning of the word ìÿñî `meat'? Forinstan
e, 
an we say that ïàøòåò `pat�e' ⊂ ìÿñî `meat' (we will denote the relationshipsbetween meanings with mathemati
al symbols of subset, interse
tion, and union ⊂,∩,∪)?The eviden
e in favor of this statement is provided by lo
utions like Âîçüìè ïàøòåò, òåáåíàäî åñòü áîëüøå ìÿñà ('Take some pat�e, you need meat to re
over').So far, we only 
onsidered head words from a mid-frequen
y range (the most frequent,äåðåâî `tree' has a rank of 435). But the supporting data 
an be found among high-frequen
ywords as well. Table 5 
lassi�es humans by age and gender (the rank of the word ÷åëîâåê`human, person' is 33; it is 
ounted together with its plural form, ëþäè). As an aside, we notethe 
urious fa
t that the most frequent words for male and female persons 
ome in exa
tlyopposite order in terms of age: in the order of de
reasing frequen
y we have ñòàðèê `oldman', ìàëü÷èê `boy', ïàðåíü `lad, guy', ìóæ÷èíà `man', but æåíùèíà `woman', äåâóøêà`young woman', äåâî÷êà `young girl', ñòàðóõà 'old woman'. Also, the net frequen
y of allthe male terms (1377) is pra
ti
ally the same as the net frequen
y of all the female terms(1339). Frequen
y is rather uniformly distributed over age groups as well.There are new di�
ulties in this 
ase: obviously, there are signi�
ant interse
tionsbetween the meanings of some hyponyms. This is mostly be
auseìàëü÷èê, äåâî÷êà `boy, girl' ⊂ (ðåáåíîê `
hild' ∪ äèòÿ `
hild' ∪ ìëàäåíåö `baby')(a boy or a girl is almost ne
essarily a 
hild or a baby) 1. Indeed, the net frequen
y of thewords ðåáåíîê, äèòÿ, ìëàäåíåö `
hild, baby' is 637.7, and the net frequen
y of the wordsìàëü÷èê, äåâî÷êà, ìàëü÷èøêà, äåâ÷îíêà, ïàöàí, ïàðåíåê, ïàðíèøêà, ìàëü÷îíîê `boy, girl'is 702.94, whi
h is rather 
lose. This provides another example 
onforming to the frequen
y1Of 
ourse, there are ex
eptions here, too. Compare a quote from abovementioned Viktor Konetsky: A�ftyish gro
ery store saleswoman is universally 
alled �äåâóøêà� (girl), even though she has �ve 
hildren.And I on
e heard older female road workers going for lun
h say: �Let's go, girls!� Su
h a girl is not a 
hild.



APPENDIX FOR ZIPF'S LAW AND AVOIDANCE OF EXCESSIVE SYNONYMY 5Table 4: Meat. Not in di
tionary: ðîìøòåêñ `rump steak', øíèöåëü `s
hnitzel'.word freq./mln word freq./mlnìÿñî `meat' 84.47 êîëáàñà `sausage, bologna' 39.48êîòëåòà `
utlet' 11.81ñîñèñêà `sausage' 9.12âåò÷èíà `ham' 6.49áàðàíèíà `(meat of) lamb' 5.88ñâèíèíà `pork' 5.82áè�øòåêñ `steak' 4.96ãîâÿäèíà `beef' 4.22�àðø `ground meat' 3.12ïàøòåò `pat�e' 3.06òåëÿòèíà `veal' 2.57ñàðäåëüêà `wiener' 1.78îòáèâíàÿ `
hop' 1.47êîòëåòêà `
utlet (dimin.)' 1.22sum 84.47 sum 101.00
Table 5: Human.word freq./mln word freq./mln÷åëîâåê `human' 2945.47 ðåáåíîê `
hild' 593.50æåíùèíà `woman' 584.32ñòàðèê `old man' 313.64ìàëü÷èê `boy' 290.81äåâóøêà `young woman' 286.53ïàðåíü `lad, guy' 258.74ìóæ÷èíà `man' 252.98äåâî÷êà `young girl' 191.04ñòàðóõà `old woman' 105.89ìàëü÷èøêà `boy (derog.)' 92.55äåâèöà `girl; virgin' 59.86äåâ÷îíêà `young girl (derog.)' 58.95þíîøà `young man' 58.09ñòàðóøêà `old woman (dimin.)' 52.21ñòàðè÷îê `old man (dimin.)' 40.95ïàöàí `boy (dial., 
olloq.)' 24.91ìëàäåíåö `baby' 27.18ïàðåíåê `boy, dimin. of lad' 21.73ïàðíèøêà `boy, dimin. of lad' 19.95äèòÿ `
hild' 17.02ìàëü÷îíîê `boy (dimin.)' 3.00sum 2945.47 sum 3353.85without neut. terms 2716.15



APPENDIX FOR ZIPF'S LAW AND AVOIDANCE OF EXCESSIVE SYNONYMY 6Table 6: Fish. Not in di
tionary: êðàñíîïåðêà `rudd', ñàëàêà `sprat', ïàëòóñ `halibut', ñòàâðèäà`s
ad', íîòàòåíèÿ, òóíåö `tuna', êå�àëü `mullet', íàëèì `burbot', ïëîòâà `roa
h', ñåâðþãà `stur-geon', ïåñêàðü `gudgeon', ìóðåíà `moray', îìóëü `omul'.word freq./mln word freq./mlnðûáà `�sh' 120.03 ñàçàí `sazan' 16.47ðûáêà (dimin.) 20.02 êàðàñü `
ru
ian' 14.63àêóëà `shark' 10.77ñåëåäêà `herring' 9.61êàðï `
arp' 9.24ùóêà `pike' 9.06ñîì `
at�sh' 8.20ñêàò `ray' 6.98ñóäàê `pike per
h' 6.06ëåù `bream' 5.51�îðåëü `trout' 4.53îêóíü `per
h' 4.41âîáëà `vobla' 2.94êàìáàëà `�ounder' 2.88óãîðü `eel' 2.82ëîñîñü `salmon' 2.57òðåñêà `
od' 2.14ñåëüäü `herring' 2.08õåê `hake' 2.02ñåìãà `salmon' 1.78îñåòð `sturgeon' 1.59åðø `ru�' 1.59ñàðäèíà `sardine' 1.53ñòåðëÿäü `sterlet' 1.47ñêóìáðèÿ `ma
kerel' 1.22áåëóãà `beluga' 1.10ãîðáóøà `salmon' 1.10sum 140.05 sum 134.43hypothesis. In addition, we 
an subtra
t the net frequen
y of either all neutral terms or allgender-spe
i�
 terms from the sum of frequen
ies, whi
h makes the net frequen
y of the restof hyponyms very 
lose to the frequen
y of the head word ÷åëîâåê `human'.The frequen
y hypothesis works with words of relatively low frequen
y as well: seetables 6 (ðûáà `�sh') and 7 (çàáîð `fen
e').Let us now 
onsider other parts of spee
h. Two simple examples with adje
tives 
anbe found in tables 8 (ñòàðûé `old') and 9 (êðàñíûé `red'). A more 
ompli
ated example isgiven by the word áîëüøîé `big, large' shown in table 10. The net frequen
y of hyponymssigni�
antly (by a quarter) ex
eeds the frequen
y of the head word. This is as expe
ted,sin
e some of the hyponyms' meanings de�nitely interse
t: thus, îãðîìíûé and ãðîìàäíûéare as 
lose to exa
t synonyms as it gets (
f. Eng. huge and enormous). However there's apossibility for a deeper and more interesting analysis here.



APPENDIX FOR ZIPF'S LAW AND AVOIDANCE OF EXCESSIVE SYNONYMY 7Table 7: Fen
e. Not in di
tionary: ïàëèñàä.word freq./mln word freq./mlnçàáîð `fen
e' 66.72 îãðàäà `fen
e' 25.83èçãîðîäü `fen
e, hedge' 10.59ïëåòåíü `wi
ker fen
e' 9.61÷àñòîêîë `stake fen
e' 5.39øòàêåòíèê `pi
ket fen
e' 2.57çàãîðîäêà `fen
e' 2.20òûí `paling' 1.96sum 66.72 sum 58.15Table 8: Old. Not in di
tionary: çàêîñíåëûé, çàìàòåðåëûé, çàòàñêàííûé, çà÷åðñòâåëûé,èñòàñêàííûé, ïîäåðæàííûé, ïîëèíÿëûé, ïîñåäåëûé, ïîòðåïàííûé, ñòàðîáûòíûé.word freq./mln word freq./mlnñòàðûé `old' 528.25 äðåâíèé `an
ient' 75.60ïîæèëîé `elderly' 63.17ñåäîé `grey-haired' 62.99ñòàðèííûé `antique' 53.07äàâíèé `bygone' 34.71áîðîäàòûé `bearded; old (of jokes)' 18.67íåìîëîäîé `not young' 16.34ìíîãîëåòíèé `longstanding' 11.51ñòàðîìîäíûé `old-fashioned' 11.51ïðåñòàðåëûé `very old (of people)' 10.04âåòõèé `shabby, de
repit' 9.67âåêîâîé `age-old' 6.86èçâå÷íûé `primeval' 6.67îòñòàëûé `outdated, retrograde' 5.94äðÿõëûé `de
repit' 5.82óñòàðåëûé `outmoded, outdated' 5.39èñêîïàåìûé `fossilized' 5.20ïîíîøåííûé `worn, shabby' 4.77äîïîòîïíûé `antediluvian' 4.16äàâíèøíèé `bygone' 3.55çàñòàðåëûé `inveterate' 3.37ìíîãîâåêîâîé `
enturies-old' 3.37èñêîííûé `original' 3.06çàñêîðóçëûé `
alloused, ba
kward' 2.69çàêîðåíåëûé `inveterate, ingrained' 1.96èñòåðòûé `worn' 1.71îòæèâøèé `obsolete' 1.65àðõàè÷åñêèé `ar
hai
' 1.35ñòàðîäàâíèé `an
ient' 1.35îáâåòøàëûé `shabby, de
repit' 1.29àðõàè÷íûé `ar
hai
' 1.04sum 528.25 sum 438.48



APPENDIX FOR ZIPF'S LAW AND AVOIDANCE OF EXCESSIVE SYNONYMY 8Table 9: Red. Not in di
tionary: êàðìèííûé, ðäÿíûé, ÷åðâëåíûé.word freq./mln word freq./mlnêðàñíûé `red' 316.64 ðûæèé `red-haired; rust-
olored' 89.8ðîçîâûé `rosy, pink' 77.98àëûé `s
arlet' 32.99êðîâàâûé `bloody' 32.93áàãðîâûé `
rimson' 22.16ðóìÿíûé `ruddy' 17.2ìàëèíîâûé `
rimson' 14.02ïóíöîâûé `
rimson' 3.55áîðäîâûé `vinous' 2.82áàãðÿíûé `
rimson (ar
h., poet.)' 2.63êîðàëëîâûé `
oral' 2.57ìîðêîâíûé `
arrot (adj.)' 2.57ðóáèíîâûé `ruby (adj.)' 2.2ïóðïóðíûé `purple' 1.84ñâåêîëüíûé `beet (adj.)' 1.04sum 316.64 sum 306.3Consider lo
utions 1�10.Is this a raspberry or a strawberry? (1)*Is this a strawberry or a berry? (2)Is this a boy or a girl? (3)Is this a boy or a man? (4)*Is this a boy or a 
hild? (5)*Is this a boy or a person? (6)Do you want pork or pat�e? (7)?*Êóïèòü ñâèíèíó èëè ìÿñî? '≈Do you want pork or meat?' (8)?*Êóïèòü ïàøòåò èëè ìÿñî? '≈Do you want pat�e or meat?' (9)*Êóïèòü ãîâÿäèíó èëè ìÿñî? '≈Do you want beef or meat?' (10)Everything is 
lear with items 1�7: non-interse
ting spe
i�
 words 
an o

ur in al-ternative 
onstru
tions with ea
h other, but not with the head words. Lo
utions 8, 9 arepossible only if ìÿñî `meat' is used in 
onstrained, spe
ialized (sub)meanings, existing in theverna
ular: (ìÿñî `meat')2 = ãîâÿäèíà `beef', (ìÿñî `meat')3 = ñûðîå ìÿñî `raw meat'(this is proved by the fa
t that 10 is not possible). These example, therefore, also involvenon-interse
ting (non-overlapping) meanings. As a �rst approximation, we will 
onsider thisas a 
riterion of meaning overlap: if two words 
an parti
ipate in an alternative 
onstru
tionof this type, their meanings do not overlap.To apply this 
riterion to hyponyms of the word áîëüøîé `big, large', 
onsider exam-ples 11, 12. Although the semanti
 di�eren
e between them is intuitively obvious, it is noteasy to expli
ate it. There are obje
ts that are both long and wide, as well as obje
ts thatare both long and huge, � and still the �rst example is perfe
tly valid, while the se
ond



APPENDIX FOR ZIPF'S LAW AND AVOIDANCE OF EXCESSIVE SYNONYMY 9one is impossible. But keeping with the methodologi
al prin
iples of this work, we will notattempt to formulate the di�eren
e in semanti
 terms. On the 
ontrary, we take a

ept-ability of a lo
ution as a linguisti
 datum, and on this basis draw 
on
lusions about wordsemanti
s. That is, we will de�ne two words non-overlapping in their meanings, if they 
an
an parti
ipate in an alternative 
onstru
tion of the type 1�12.Is it wide or long? (11)*Is it long or huge? (12)Now, a

epting the above 
riterion for non-overlapping meanings, we 
an sele
t asubset of hyponyms from table 10, whi
h do not overlap and mean roughly `big/large ina 
ertain dimension or trait'. Almost all remaining hyponyms are in fa
t emphati
 orsuperlative terms: `very big/large, regardless of dimension or trait' (only two, íåìàëûé `notsmall' and èçðÿäíûé 'fairly large', are hard to 
lassify). It is easy to make sure that the�rst group 
onsists of virtually non-overlapping adje
tives. Admittedly, in the lower part ofthe table, the 
riterion be
omes less 
lear-
ut: thus, the question in example 13 is somewhatawkward; however it is meaningful and understandable, in 
ontrast to 12. Of 
ourse, thereis still some overlap in the meanings; after all, we're dealing with a living language. But itis small enough so that any further 
orre
tions will not 
hange the result in any signi�
antway (and may still improve it).� The king's pala
e is big!� Is it spa
ious or grandiose? (13)In the 5th 
olumn of table 10 we sum up the frequen
ies of the hyponyms that arespe
ifying the trait or dimension. The net frequen
y is very 
lose to the frequen
y of thehead word.The word ìàëåíüêèé `small, little' (table 11) is very similar. However we fa
e anew 
ompli
ation here: the main 
on
ept is expressed by three words, rather than one:ìàëåíüêèé, íåáîëüøîé and, possibly, ìàëûé. It is somewhat similar to the distin
tionbetween small and little in English. Consider the �rst two adje
tives. Both are dire
tand stilisti
ally neutral antonyms to áîëüøîé `big, large'. However their meanings aredistin
t. For example, they are not inter
hangeable in the 
ommon phrases like ìàëåíüêèéìàëü÷èê `little boy' and íåáîëüøîå êîëè÷åñòâî `small amount': *íåáîëüøîé ìàëü÷èê and*ìàëåíüêîå êîëè÷åñòâî are not normative (while the adje
tive áîëüøîé `big, large' 
anmodify both nouns). But even when both adje
tives are admissible, they mean di�erentthings. Thus, ìàëåíüêàÿ ìûøêà `≈a little mouse' means `small 
ompared to the speaker,as all mi
e', or, less probably, `a young mouse', but íåáîëüøàÿ ìûøêà `≈a small mouse'means `small 
ompared to other mi
e, less than usual mouse size'. Even when this distin
tionis not appli
able, there still 
an be a quantitative di�eren
e, as in example 14.� Ýòîò êóñîê ñëèøêîì áîëüøîé. `This pie
e is too big.'� Îòðåçàòü òåáå íåáîëüøîé èëè ìàëåíüêèé? '≈Do you want a smaller one or a small one?'(14)As a result, we 
onsider the words ìàëåíüêèé è íåáîëüøîé to have almost non-overlapping meanings. As for the adje
tive ìàëûé, in its long form it is used only in



APPENDIX FOR ZIPF'S LAW AND AVOIDANCE OF EXCESSIVE SYNONYMY 10Table 10: Big/large.word freq./mln word freq./mln trait emphasisáîëüøîé 1630.96 âûñîêèé `tall, high' 310.34 height -`big, large' îãðîìíûé `huge' 298.95 - +âåëèêèé `great (signi�
ant)' 247.90 signi�
an
e +äëèííûé `long (spa
e)' 244.05 length -øèðîêèé `wide' 187.31 width -òîëñòûé `thi
k' 176.12 diameter; thi
kness -êðóïíûé `large-s
ale, 
oarse' 151.74 all dimensions -ãëóáîêèé `deep' 135.58 depth -äîëãèé `long (time)' 132.52 time -çíà÷èòåëüíûé `signi�
ant' 60.17 signi�
an
e -ãèãàíòñêèé `giant' 42.24 - +ãðîìàäíûé `tremendous' 40.77 - +äëèòåëüíûé `prolonged' 35.56 time -ïðîñòîðíûé `spa
ious' 28.03 spa
e -îáøèðíûé `vast' 26.20 extent -íåìàëûé `not small' 22.83 - -ãðàíäèîçíûé `grandiose' 18.24 impression, intent +âíóøèòåëüíûé `impressive' 13.34 impression -êîëîññàëüíûé `
olossal' 9.79 - +ãðîìîçäêèé `bulky' 9.73 all dims.; maneuverability -èçðÿäíûé `fairly large' 8.75 - -èñïîëèíñêèé `giganti
' 6.37 - +ìàñøòàáíûé `large-s
ale' 4.16 intent; in�uen
e -íåïîìåðíûé `exorbitant' 3.98 - +îáúåìíûé `bulky' 3.43 bulk, volume -îáúåìèñòûé `voluminous' 3 volume, bulk -áîëüøóùèé `big (superl.)' 2.14 - +ïðîòÿæåííûé `lengthy' 1.47 length -sum 1630.96 sum 2048.59 1788.89 670.38
ompound toponyms and s
ienti�
 nomen
lature (
f. Lesser Antilles). But in its shortform, it has a 
ommon and distin
tive meaning of `too small to �t', not 
overed by adje
tivesìàëåíüêèé and íåáîëüøîé. Indeed, if òó�ëè ìàëû `≈shoes are too small', this doesn'tne
essarily mean that the shoes are small, they still 
an be size 10. But they are ne
essarilynarrow, short, or tight. This is why the adje
tive ìàëûé is also pla
ed in table 11 as a headword, and not as a hyponym.This argument is based on intuitive judgement about a

eptability of 
ertain expres-sions, whi
h is not a very solid foundation (
f. Wasow & Arnold, 2005). To improve it, onewould have to formulate stri
t 
riteria of interse
tion and in
lusion for meanings, and thendemonstrate that they are satis�ed. This is generally beyond the s
ope of the present essay,but one example of a 
ompletely obje
tivised approa
h is given below for the word ïëîõîé`bad'. Verbs provide some good examples as well. See tables 12 (ñêàçàòü `say') and 13



APPENDIX FOR ZIPF'S LAW AND AVOIDANCE OF EXCESSIVE SYNONYMY 11Table 11: Small.word freq./mln word freq./mln trait emphasisìàëåíüêèé 411.52 êîðîòêèé `short in length' 202.55 length -`small, little' òîíêèé `thin' 144.58 thi
kness -íåáîëüøîé 180.08 ìåëêèé `shallow; �ne' 125.05 depth; all dims. -`not large' óçêèé `narrow' 105.47 width -ìàëûé 108.71 íèçêèé `low; short in height' 78.23 height -`lesser; too small' òåñíûé `tight' 33.18 spa
iousness -êðîõîòíûé `tiny' 28.4 - +êðîøå÷íûé `tiny' 24.67 - +íåçíà÷èòåëüíûé `insigni�
ant' 20.69 signi�
an
e -íè÷òîæíûé `very insigni�
ant' 19.71 signi�
an
e +íåâåëèêèé `not great' 13.04 signi�
an
e -ìèíèàòþðíûé `miniature' 5.26 - +íåãëóáîêèé `not deep' 4.77 depth -íåøèðîêèé `not wide' 3.86 width -ìàëþñåíüêèé `small (superl.)' 3.61 - +ìèçåðíûé `paltry' 3.61 - +ìèêðîñêîïè÷åñêèé `mi
ros
opi
' 3.06 - +ìàõîíüêèé `wee' 2.02 - +íåäëèííûé `not long' 1.78 length -sum 700.31 sum 823.54 752.91 90.33(äóìàòü `think') that do not require any 
omments.In two other verbs we en
ounter a 
ompli
ation of a new type: see tables 14(ïîäíèìàòüñÿ/ðàñòè 'rise/grow') and 15 (êðè÷àòü/ïëàêàòü 'shout/
ry'). The wordsïîäíèìàòüñÿ `rise, as
end' and ðàñòè `grow, in
rease' have some 
ommon sub-meanings,su
h as óâåëè÷èâàòüñÿ 'in
rease in quantity or size' as well as distin
t ones, su
h asâçëåòàòü 'soar, take o�' and ðàñøèðÿòüñÿ `widen, spread' respe
tively. For example,a temperature 
an both rise and grow (in Russian òåìïåðàòóðà ðàñòåò is mu
h more
ommon than English temperature grows), these expressions being quite synonymous andmeaning the in
rease in temperature. On the other hand, an elevator 
an only rise, while a
hild 
an only grow (a 
hild 
an rise up on its toes, but this is a 
ompletely di�erent meaning,of 
ourse). Apparently, in every or almost every 
ontext, the verb óâåëè÷èâàòüñÿ `in
rease'
an be repla
ed with either ïîäíèìàòüñÿ `rise' or ðàñòè `grow' (this is a statement aboutRussian verbs, not their approximate equivalents in English), whi
h means that its meaningis a subset of the interse
tion of their meanings � see Fig. 1.It turns out that the net frequen
ies of hyponyms mat
h the head word frequen
ies inboth 
olumns of table 14. This would even allow us to quantify the degree of 
ommonalitybetween the meanings of the two head words. Exa
tly the same behavior 
an be observedwith words êðè÷àòü `shout' and ïëàêàòü `
ry'.Finally, 
onsider two more adje
tives, õîðîøèé `good' (table 16) and ïëîõîé `bad,poor' (table 17). Synonyms (or rather hyponyms) were 
olle
ted from di
tionaries. Theformer word doesn't 
ause any di�
ulties: the net frequen
y of hyponyms 
orresponds well
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Table 12: Say.word freq./mln word freq./mlnñêàçàòü `say' 3535.97 ñïðîñèòü `ask (a question)' 934.32îòâåòèòü `answer' 503.46ðàññêàçàòü `tell' 248.58ïðîèçíåñòè `pronoun
e' 178.98êðèêíóòü `shout' 155.97ïîïðîñèòü `ask (for a favor)' 154.62ñîîáùèòü `inform' 148.80ïðèêàçàòü `
ommand' 107.18âåëåòü `order' 95.67çàÿâèòü `state' 86.61âîñêëèêíóòü `ex
laim' 81.66ïðîãîâîðèòü `utter' 78.35âîçðàçèòü `obje
t' 69.66ïðåäóïðåäèòü `
aution' 51.23ïðîáîðìîòàòü `mutter' 49.52ïðîøåïòàòü `whisper' 39.79ïîîáåùàòü `promise' 33.42âîçìóòèòüñÿ `say indignantly' 27.61îñâåäîìèòüñÿ `inquire' 26.32áóðêíóòü `growl' 25.52øåïíóòü `whisper' 24.79ïîøóòèòü `joke' 24.06ïîçäîðîâàòüñÿ `greet' 22.34âûðàçèòüñÿ `
urse' 22.28ïîïðîùàòüñÿ `say goodbye' 20.51ñêîìàíäîâàòü `
ommand' 19.59ïðîâîð÷àòü `growl' 18.79ðÿâêíóòü `bark out' 17.14âûãîâîðèòü `utter' 16.22ïðîêðè÷àòü `shout' 12.67âûñêàçàòüñÿ `express' 12.12ïðîâîçãëàñèòü `announ
e' 11.94ãàðêíóòü `bawl' 10.04ìîëâèòü `say (ar
h., poet.)' 9.67ïðîìîëâèòü `say (ar
h., poet.)' 6.18áðÿêíóòü `blurt' 6.18ïðîëåïåòàòü `babble' 5.08ïðîìÿìëèòü `mumble' 4.47ñúÿçâèòü `say sar
asti
ally' 3.67âîïðîñèòü `inquire' 2.88âÿêíóòü `blather' 2.51ïðåäîñòåðå÷ü `warn' 2.45sum 3535.97 sum 3372.85



APPENDIX FOR ZIPF'S LAW AND AVOIDANCE OF EXCESSIVE SYNONYMY 13Table 13: Think.word freq./mln word freq./mlnäóìàòü `think' 936.40 ñ÷èòàòü `re
kon' 396.22ìå÷òàòü `dream' 83.61ïîëàãàòü `believe' 73.45ïðåäïîëàãàòü `presume' 50.56ðàññóæäàòü `reason' 38.20ñîîáðàæàòü `
onsider' 36.36ðàçìûøëÿòü `re�e
t on' 29.75âîîáðàæàòü `imagine' 20.69ìûñëèòü `
on
ieve' 19.47ðàçäóìûâàòü `ponder' 16.53ïðèêèäûâàòü `re
kon' 11.57îáäóìûâàòü `think over' 11.14âíèêàòü `fathom' 7.53ïîìûøëÿòü `dream of' 3.80çàìûøëÿòü `s
heme' 2.75ìíèòü `imagine' 2.33âäóìûâàòüñÿ `ponder' 1.47êóìåêàòü `think (low 
olloq.)' 1.16sum 936.40 sum 806.59Figure 1. Rise and grow (
f. table 14).



APPENDIX FOR ZIPF'S LAW AND AVOIDANCE OF EXCESSIVE SYNONYMY 14Table 14: Rise and grow. Translations are very approximate.word freq./mln word freq./mlnïîäíèìàòüñÿ `rise' 102.41 ðàñòè `grow' 71.74óâåëè÷èâàòüñÿ `in
rease' 21.24 óâåëè÷èâàòüñÿ `in
rease' 21.24âûðàñòàòü `grow' 13.04 âûðàñòàòü `grow' 13.04âîçðàñòàòü `grow' 12.12 âîçðàñòàòü `grow' 12.12ïðèáûâàòü `rise, swell' 12.12 ïðèáûâàòü `grow, swell' 12.12âçëåòàòü `soar up, take o�' 14.38âçáèðàòüñÿ `
limb' 8.81 ðàñøèðÿòüñÿ `spread, widen' 8.32âñïëûâàòü `rise to the surfa
e' 6.92âçäûìàòüñÿ `heave' 5.51ïîäðàñòàòü `grow' 4.77 ïîäðàñòàòü `grow' 4.77âîñõîäèòü `rise, as
end' 4.04âñõîäèòü `rise, as
end' 3.98âîçíîñèòüñÿ `rise, tower' 1.71 âîçíîñèòüñÿ `rise, tower' 1.71âçðîñëåòü `mature' 2.94øèðèòüñÿ `expand, widen' 2.69ñîâåðøåíñòâîâàòüñÿ `improve' 2.69âçâèâàòüñÿ `soar up, be hoisted' 1.78 óìíîæàòüñÿ `multiply' 1.16sum 108.64 sum 82.8Table 15: Shout and 
ry. Translations are very approximate.word freq./mln word freq./mlnêðè÷àòü `shout' 220.36 ïëàêàòü `
ry, weep' 120.71îðàòü `yell' 67.64øóìåòü `make noise' 44.62ðåâåòü `roar; 
ry' 26.99 ðåâåòü `roar; 
ry' 26.99ðûäàòü `sob' 18.30âûòü `wail' 17.51 âûòü `wail' 17.51âèçæàòü `shriek' 16.04 âèçæàòü `shriek' 16.04âîïèòü `bawl' 15.98 âñõëèïûâàòü `sob' 12.06íàäðûâàòüñÿ `bawl' 6.86 ñêóëèòü `whine' 4.84ãàëäåòü `
lamor' 4.41 ïèùàòü `squeak' 4.28âåðåùàòü `
hirp, squeal' 3.67ñêàíäàëèòü `brawl' 3.67ãîëîñèòü `wail' 3.24 õíûêàòü `whimper' 2.20ãîðëàíèòü `bawl' 1.84ãîìîíèòü `shout' 1.35sum 213.82 sum 102.22
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y. However, with the adje
tive ïëîõîé `bad' the situationis quite di�erent. Note �rst of all that the four most frequent synonyms o�ered by thedi
tionaries (õóäîé `skinny; leaky; bad', íèçêèé `low, short; base, mean', äåøåâûé `
heap,worthless', æàëêèé `pitiful; wret
hed') are not in
luded in the table, be
ause ea
h of themhas a primary meaning that does not dire
tly imply badness. Something or somebody 
anbe 
heap and good, skinny and good, et
. But even without them, the net frequen
y ofhyponyms is signi�
antly greater than the head word frequen
y.Noti
e though that the hyponyms 
an be roughly 
lassi�ed into two 
ategories: thosedenoting more of an obje
tive quality of an obje
t, like ñêâåðíûé (
f. Eng. poor in its sensesunrelated to pitying and la
k of wealth), and those denoting more of a subje
tive feelingtowards the obje
t, like ìåðçêèé `loathsome, vile'. The head word itself falls more in theformer 
ategory. To demonstrate this, 
onsider the expression ïëîõîé âîð `a bad thief'. Itsmeaning is `one who is not good at the art of stealing', in 
ontrast to ìåðçêèé âîð `vilethief' = `one whom I loath be
ause he steals'. Hen
e, only the frequen
ies of the hyponymsfrom the �rst 
ategory (denoting quality) should sum up to the frequen
y of the head word.But it is quite di�
ult to a
tually 
lassify the words into these two 
ategories. The�subje
tive� words tend to evolve towards emphati
 terms, and further migrate to the �ob-je
tive� group or 
lose to it. So we need a method that would allow to perform 
lassi�
ationwithout relying on dubious judgements based on the linguisti
 intuition. To this end, no-ti
e that there exist three 
lasses of nouns by their 
ompatibility with the adje
tives fromtable 17. Neutral nouns, like ïîãîäà `weather' 
an be equally easy found in noun phraseswith both ñêâåðíûé `bad, poor' and ìåðçêèé `≈disgusting'. However the nouns 
arryingdistin
t negative 
onnotation, su
h as ïðåäàòåëü `traitor' are well 
ompatible with ìåðçêèé`≈disgusting', but not with ñêâåðíûé `bad, poor'. On the 
ontrary, nouns with distin
t posi-tive 
onnotation have the opposite preferen
e: 
f. ñêâåðíûé ïîýò `bad poet' and ?*ìåðçêèéïîýò `disgusting poet'. It is possible to �nd out whi
h of the adje
tives in table 17 tend toapply preferentially to positive or negative nouns, by using an Internet sear
h engine.We 
onsidered eight test nouns: negative ãàäîñòü `≈�lth', äðÿíü `≈trash', ïðåäàòåëü`traitor', ïðåäàòåëüñòâî `treason' and positive çäîðîâüå `health', âðà÷ `do
tor', ïîýò `poet',àêòåð `a
tor'. They were initially sele
ted for maximum 
ontrast in their 
ompatibility withadje
tives ñêâåðíûé and ìåðçêèé. Then we used Russian-spe
i�
 sear
h engine Yandex(http://www.yandex.ru) to determine the frequen
ies of noun phrases 
onstru
ted fromea
h of the adje
tives with ea
h of the nouns.It should be noted here that sear
h engines 
an't be dire
tly used as repla
ementsfor a frequen
y di
tionary. First, they typi
ally report the number of �pages� and �sites�,but not the number of word instan
es. Meanwhile, web pages 
an be of very di�erent size,and may 
ontain multiple instan
es of a word or sear
h phrase. Se
ond, sear
h engines trimthe results to ex
lude �similar pages� and avoid dupli
ates, i.e. texts available in multiple
opies or from multiple addresses. It's not 
lear whether this is 
orre
t behavior from thepoint of view of 
al
ulating frequen
ies. Finally, the 
orpus with whi
h sear
h engines work,the whole of the Web, is by no means well-balan
ed a

ording to the 
riteria of frequen
ydi
tionary 
ompilers. So the results from sear
h engines 
an't be dire
tly 
ompared withthe data from frequen
y di
tionaries. But for our purposes we need only relative �gures,and we are interested in their qualitative behavior only. The e�e
t we are looking for, if itexists, should be robust enough to withstand the inevitable distortion.
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Table 16: Good.word freq./mln word freq./mlnõîðîøèé `good' 853.71 äîáðûé `good, kind' 201.38ïðåêðàñíûé `splendid, ex
ellent' 143.17ïðèÿòíûé `ni
e' 74.31áëåñòÿùèé `brilliant' 61.33çàìå÷àòåëüíûé `remarkable' 60.84áëàãîðîäíûé `noble' 57.66îòëè÷íûé `ex
ellent' 42.24ñëàâíûé `glorious, ni
e' 38.44âåëèêîëåïíûé `magni�
ent' 34.95÷óäåñíûé `wonderful' 34.46ðîñêîøíûé `splendid' 27.91íåïëîõîé `not bad' 26.38÷óäíûé `wonderful' 13.71ïðåâîñõîäíûé `ex
ellent' 13.47ïðåëåñòíûé `lovely, delightful' 12.24äèâíûé `
harming' 9.79áëàãîé `good' 8.88áåçóïðå÷íûé `impe

able' 8.63îáðàçöîâûé `exemplary' 8.57ãîäíûé `suitable, valid' 7.96ïóòíûé `worthwhile' 7.77îòìåííûé `ex
ellent' 7.35èçóìèòåëüíûé `marvellous' 6.79âîñõèòèòåëüíûé `adorable' 6.55ïðèãîäíûé `suitable' 6.49äîáðîñîâåñòíûé `
ons
ientious' 4.53óäîâëåòâîðèòåëüíûé `satisfa
tory' 3.86äîáðîêà÷åñòâåííûé `of good quality' 3.31áëàãîóñòðîåííûé `well-furnished' 2.08ïîõâàëüíûé `laudable' 1.96áåñïîäîáíûé `in
omparable' 1.78sum 853.71 sum 938.79
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Table 17: Bad. Some translations are very approximate.word freq./mln word freq./mln weight quality?ïëîõîé `bad, poor' 102.22 äóðíîé `bad, mean' 40.40 0.911 +ïðîòèâíûé `repugnant' 28.34 -0.0584îòâðàòèòåëüíûé `disgusting' 21.85 -0.439íåõîðîøèé `not good' 20.14 0.914 +ìåðçêèé `vile' 13.22 -1.946ñêâåðíûé `bad, poor' 13.16 0.896 +ãíóñíûé `abominable' 12.73 -3.160ïîãàíûé `foul' 11.51 -0.330ïàðøèâûé `nasty' 10.16 -0.407êîøìàðíûé `nightmarish' 9.30 -0.180íåãàòèâíûé `negative' 7.10 -0.183íåâàæíûé `rather bad' 6.00 1.200 +îìåðçèòåëüíûé `disgusting' 6.00 -0.432ãàäêèé `repulsive; nasty' 5.33 -0.490õðåíîâûé `bad, poor (
olloq.)' 5.14 2.358 +íèê÷åìíûé `worthless' 5.08 0.144 +íåãîäíûé `worthless' 4.10 0.157 +äðÿííîé `rotten, trashy' 3.92 -0.110íèêóäûøíûé `worthless' 3.37 3.095 +çàõóäàëûé `run-down' 2.57 0.347 +íåïðèãëÿäíûé `unsightly' 2.39 �íåçàâèäíûé `unenviable' 1.90 -0.161äåðüìîâûé `shitty' 1.90 0.161 +�èãîâûé `bad, poor (
olloq.)' 1.78 0.545 +íåóäîâëåòâîðèòåëüíûé `unsatisfa
tory' 1.65 -0.077ïàñêóäíûé `foul, �lthy' 1.59 -0.203îòâðàòíûé `disgusting' 1.41 -0.165ãðîøîâûé `dirt-
heap' 1.35 -0.172áðîñîâûé `worthless, trashy' 1.35 �ïàêîñòíûé `foul, mean' 1.35 -0.234îäèîçíûé `odious' 1.35 -0.122ñâîëî÷íîé `mean, vile' 1.04 -0.318àõîâûé `rotten' 0 -0.109äå�åêòíûé `defe
tive' 0 -0.179çàâàëÿùèé `worthless' 0 -0.078ìåðçîñòíûé `disgusting' 0 -0.270ìåðçîïàêîñòíûé `disgusting' 0 -0.302íèçêîïðîáíûé `low-grade' 0 -0.406îòòàëêèâàþùèé `revolting' 0 -0.198sum 102.22 248.48 103.64
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Table 18: Compatibility of the hyponyms of ïëîõîé `bad, poor' with test nouns on the Web (�thenumber of pages�). äðÿíü ãàäîñòü ïðåäàòåëü ïðåäàòåëüñòâî çäîðîâüå âðà÷ àêòåð ïîýòäóðíîé 0 1 0 0 81 66 187 172ïðîòèâíûé 140 333 45 0 0 61 35 31îòâðàòèòåëüíûé 305 5187 0 112 71 45 211 43íåõîðîøèé 15 38 11 19 24 282 4 11ìåðçêèé 627 1354 849 316 7 42 30 16ñêâåðíûé 4 3 15 3 232 54 250 137ãíóñíûé 156 62 1380 1934 2 1 0 3ïîãàíûé 183 27 97 33 87 14 17 32ïàðøèâûé 493 32 156 12 27 8 314 38êîøìàðíûé 26 39 0 4 0 7 8 1íåãàòèâíûé 2 0 0 0 0 0 0 0íåâàæíûé 0 0 0 0 1589 22 62 141îìåðçèòåëüíûé 149 183 10 80 0 5 9 0ãàäêèé 132 257 140 28 12 3 15 3õðåíîâûé 1 0 0 0 226 166 431 381íèê÷åìíûé 58? 0 7 0 33 23 38 81íåãîäíûé 63 0 6 0 108 39 32 58äðÿííîé 114 2 0 0 6 1 18 62íèêóäûøíûé 13 0 0 0 136 146 989 409çàõóäàëûé 0 1 0 0 0 8 22 150íåïðèãëÿäíûé 0 0 0 0 0 0 0 0íåçàâèäíûé 0 0 0 0 39 0 0 0äåðüìîâûé 8 1 51 1 13 14 89 70�èãîâûé 0 0 0 0 11 33 53 167íåóäîâëåòâîðèòåëüíûé 0 0 0 0 212 0 0 0ïàñêóäíûé 4 4 18 4 0 1 0 0îòâðàòíûé 28 92 0 0 2 10 12 1ãðîøîâûé 0 0 0 0 0 0 6 0áðîñîâûé 0 0 0 0 0 0 0 0ïàêîñòíûé 34 22 4 3 0 0 0 0îäèîçíûé 0 0 7 0 0 0 28 8ñâîëî÷íîé 99 21 18 0 16 2 0 0àõîâûé 0 0 0 0 3 0 3 21äå�åêòíûé 0 0 0 0 3 0 0 0çàâàëÿùèé 1 0 0 0 0 26 2 0ìåðçîñòíûé 41 36 36 0 0 1 0 0ìåðçîïàêîñòíûé 96 84 4 2 2 4 0 1íèçêîïðîáíûé 173 29 0 2 0 0 6 1îòòàëêèâàþùèé 0 3 19 0 0 0 1 0Eigenve
tor -0.300 -0.110 -0.418 -0.377 0.206 0.355 0.416 0.489
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ies of noun phrases 
onstru
ted from ea
h of the adje
tives ai with ea
h ofthe test nouns nj form a matrix Nij presented in table 18. One 
an readily see that the rows�ìåðçêèé� and �ñêâåðíûé� 
learly separate the test nouns into two groups preferentially
ompatible with one or the other. Many other rows of the table (e.g. �ãíóñíûé� and�íåâàæíûé�) behave in the same way. But there are rows that do not, and that is pre
iselythe reason to 
onsider multiple test words. Thus the adje
tive íåãîäíûé `≈worthless' isentirely 
ompatible with all the positive test nouns, but also with the negative test nounäðÿíü `≈trash'. The adje
tives íåïðèãëÿäíûé `unsightly' and áðîñîâûé `worthless', as itturns out, are not 
ompatible with any of them, so they are ex
luded from further analysis.Their low frequen
y 
an't appre
iably 
hange the result anyway.To re
ap, we want to 
lassify the rows of table 18 by whether ea
h row is moresimilar to the row �ñêâåðíûé� (quality of the obje
t) or to the row �ìåðçêèé� (speaker'sattitude towards the obje
t). This 
an be done via a statisti
al pro
edure known as Prin
ipal
omponent analysis (PCA) or Singular value de
omposition (SVD), whi
h has found manydi�erent uses in statisti
al NLP in the re
ent years (e.g. Pado and Lapata (2007)).First, ea
h row of table 18 was normalized by subtra
ting the average and dividingby the standard deviation. As a result, the rows �ìåðçêèé� and �ñêâåðíûé� be
ome almostopposite to ea
h other: positive on positive test nouns and negative on negative ones, orvi
e versa. Then, the 
orrelation matrix of the table's 
olumns was 
al
ulated (size 8 × 8)and its �rst eigenve
tor n1

j . Finally, the eigenve
tor's s
alar produ
ts with the i-th row ofthe table yields the weight of the 
orresponding adje
tive a1

i =
∑

j n1

jNij .Mathemati
ally, the result of this pro
edure is that the produ
t a1

i n
1

j provides thebest (in terms of mean square) approximation of this kind to the matrix Nij . In otherwords, ea
h row of the normalized table 18 is approximately proportional to the patternrow n1

j multiplied by the weight a1

i . The pattern row is given at the bottom of table 18. Asexpe
ted, it 
orre
tly 
lassi�es test nouns as positive and negative. This means that theya
tually behave in opposite ways relative to the adje
tives of interest. Now we 
an 
lassifyall the adje
tives with positive weights a1

i > 0 as proper hyponyms of the word ïëîõîé `bad,poor'. The weights are shown in table 17 (in an arbitrarily normalization). The table showsthat the net frequen
y of these proper hyponyms is very 
lose to the frequen
y of the headword. So it 
an be seen that the frequen
y hypothesis is 
on�rmed here as well, and this
on
lusion is not based on any intuitive judgement about word semanti
s.We 
on
lude with a brief dis
ussion of some en
ountered 
ounterexamples. In 
on-trast to the words äåðåâî `tree', öâåòîê `�ower', ÿãîäà `berry', and ðûáà `�sh', the wordsæèâîòíîå `animal' and, to a lesser extent, ïòèöà `bird' are signi�
antly less frequent thanpredi
ted by the net frequen
y of their hyponyms. The reason is probably that some of themost frequent animal and bird names have very wide 
onnotations, far beyond the notionof `this or that animal/bird'; e.g. îñåë `donkey, ass' and îðåë `eagle' (apparently, a mu
hless loaded word in English than in Russian, where it readily stands for power, grandeur,nobility, both straight and ironi
). It is not surpirising then, that the frequen
y of su
hwords is mu
h greater than had they denoted stri
tly the 
orresponding animals. (See alsothe dis
ussion of the words ñîáàêà `dog' and ëîøàäü `horse' in Se
tion 2). Among tree and�ower names, only a small number are like that, and to a mu
h smaller degree, e.g. äóá`oak' (its Russian �gurative meaning as `a dumb, insensitive person' doesn't seem to have
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ounterpart in English) and ðîçà `rose' (whi
h doesn't have any �xed di
tionary sensesother than the �ower, but has an established tradition of metaphori
 usage). It is possible,at least in prin
iple, to quantify the last statement by analyzing the a
tual word usage, andthen 
ounterexamples 
ould turn into 
on�rming eviden
e.Interesting 
ounterexamples are provided by words ñòðàíà `
ountry, state', ãîðîä `
ity,town', ðåêà `river, 
reek', and îçåðî `lake'. The net frequen
y of the nouns ñòðàíà `
ountry,state', ãîñóäàðñòâî `state, nation', ðåñïóáëèêà `republi
', and êîðîëåâñòâî `kingdom' is705.39 per mln. The net frequen
y of all the 
ountries of the world found in the di
tionary(ex
ept the former Soviet republi
s) is 1206.05, whi
h is about 70% too mu
h. However the�rst word in the list, �îññèÿ `Russia', is four times as frequent as the number two (�åðìàíèÿ`Germany'). Its frequen
y is 358.88 per mln and is responsible for most of the dis
repan
y.Of 
ourse, Russia for Russian speakers is mu
h more than just another 
ountry. Most ofthe rest of the dis
repan
y 
an be attributed to the fa
t that the word Àìåðèêà `Ameri
a'denotes two 
ontinents and a part of world, in addition to the 
ountry.A very similar situation o

urs with the word ãîðîä '
ity, town'. Its frequen
y is630.59 per mln, while the net frequen
y of all 
ity names we 
ould �nd in the di
tionary is1087.18. But here again, Ìîñêâà `Mos
ow' (frequen
y 420.89, 5�6 times more than the next
ity name) is responsible for the whole dis
repan
y. �Ìîñêâà... êàê ìíîãî â ýòîì çâóêå�2.On the other hand, the net frequen
y of all the river names in the di
tionary issomewhat less than the frequen
y of the word ðåêà `river' (187.61 vs. 199.36), and thatdespite the fa
t that äîí, Óðàë, and Àìóð are not just river names (a Spanish noblemantitle, the Ural mountains, and `Cupid; love a�air' respe
tively). This same e�e
t is mu
hmore pronoun
ed with the word îçåðî `lake': its frequen
y is 74.496 while the net frequen
yof all the lake names in the di
tionary is only 21.72. Most probably, this is be
ause only �velake names made it to the di
tionary: Áàéêàë `Baikal', Ëàäîãà `Ladoga', Îíåãà `Onega',Âèêòîðèÿ `Vi
toria' (some instan
es are, probably, personal names), Èññûê-Êóëü `Issyk-Kul'. Most lake names either fall below the 1 per mln threshold, or are homonymous with
ommon names or adje
tives. The same is true to a lesser degree for river names.To summarize, we demonstrated on several examples that the hypothesis of wordfrequen
y being proportional to the extent of its meaning is supported by available data,while 
ounterexamples are few and tend to have plausible explanations. Of 
ourse, a mu
hmore thorough and systemati
 investigation is in order until the hypothesis 
an be 
onsideredproven. We only sket
hed some promising approa
hes to su
h an investigation. But it alsoshould be noted that the examples 
onsidered span a wide range of word frequen
ies, in
ludeall three main parts of spee
h, and involve very 
ommon words, not spe
ially hand-pi
kedones. Referen
esPado, S., & Lapata, M. (2007). Dependen
y-based 
onstru
tion of semanti
 spa
e models. Compu-tational Linguisti
s , 33 (2).Sharo�, S. (n.d.). The frequen
y di
tionary for Russian. Available fromhttp://www.artint.ru/proje
ts/frqlist/frqlist-en.aspWasow, T., & Arnold, J. (2005). Intuitions in linguisti
 argumentation. Lingua, 115 (11), 1481�1496.2�Mos
ow... how mu
h the sound embra
es�, from Pushkin's Eugene Onegin


