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Dependence of lengths of words on frequency and quantity of words in Psaltir
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Abstracts: The total of words in Psaltir [1] is made 9718, and with their frequency - 55748 by a technique [2]. Quantities of words, logarithms of lengths of words from the logarithm of frequency, the logarithm of length of words from the logarithm cumulative frequencies, the logarithm of length of words from the logarithm of quantity of words and the logarithm of length of words from the logarithm of cumulative quantity of words are investigated dependence of length of words, since the greatest size, from frequency. For reception of adequate mathematical dependences experimental data resulted to cumulate and represented as logarithms. It is shown, that the length of a word is inversely proportional to its frequency, cumulative frequency, cumulative quantity of words and logarithms: frequencies of words, cumulative quantity of words and cumulative frequency of words. The specified dependences investigated on the linear, sedate, logarithmic equations and polynoms of the second and third degrees. Relative speed in sedate dependence in the given equations can be positive or negative and serves for an estimation of the concrete text. Logarithms of frequency are increased with reduction of length of words from 1,0986 up to 6,9275, the logarithm of quantity of words - from 1,0986 up to 3,5835, the logarithm of cumulative frequency - from 1,0986 up to 10,9290 and the logarithm of cumulative quantity of words - 1,0986 up to 9,1817. Thus the logarithm of length of words falls from 2,7726 up to 0. That is curves of logarithms of cumulative frequency and logarithms of cumulative quantity of words from the logarithm of length of words will be imposed against each other up to the logarithm of length of a word equal 2,7081, and then the plug is formed: the curve of the logarithm of cumulative frequency will lay above a curve of the logarithm of cumulative quantity of words.
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The total of words in Psaltir [1] is made 9718, and with their frequency - 55748 by a technique [2] (see the table).
The table

	LW
	F
	QW
	LN F
	LN QW
	LN LW
	CF
	CQW
	LN CF
	LN CQW

	16
	3
	3
	1,0986
	1,0986
	2,7726
	3
	3
	1,0986
	1,0986

	15
	9
	9
	2,1972
	2,1972
	2,7081
	12
	12
	2,4849
	2,4849

	14
	24
	16
	3,1780
	2,7726
	2,6391
	36
	28
	3,5835
	3,3322

	13
	97
	62
	4,5747
	4,1271
	2,5649
	133
	90
	4,8903
	4,4998

	12
	314
	173
	5,7493
	5,1533
	2,4849
	447
	263
	6,1026
	5,5722

	11
	539
	330
	6,2897
	5,7991
	2,3979
	986
	593
	6,8937
	6,3852

	10
	998
	565
	6,9057
	6,3368
	2,3026
	1984
	1158
	7,5929
	7,0544

	9
	1477
	797
	7,2977
	6,6809
	2,1972
	3461
	1955
	8,1493
	7,5781

	8
	2153
	1006
	7,6746
	6,9137
	2,0794
	5614
	2961
	8,6330
	7,9933

	7
	4043
	1449
	8,3047
	7,2786
	1,9459
	9657
	4410
	9,1754
	8,3916

	6
	5234
	1576
	8,5629
	7,3626
	1,7918
	14891
	5986
	9,6085
	8,6972

	5
	6780
	1519
	8,8217
	7,3258
	1,6094
	21671
	7505
	9,9837
	8,9233

	4
	9079
	1233
	9,1137
	7,1172
	1,3863
	30750
	8738
	10,3340
	9,0754

	3
	12655
	738
	9,4458
	6,6039
	1,0986
	43405
	9476
	10,6780
	9,1565

	2
	11323
	206
	9,3345
	5,3279
	0,6931
	54728
	9682
	10,9100
	9,1780

	1
	1020
	36
	6,9275
	3,5835
	0
	55748
	9718
	10,9290
	9,1817



Dynamics of frequency of lengths of words (from 16 up to 1) smoothly accrues from 3 up to 12655, and its cumulative frequency makes 55748. Dynamics quantity of words grows till length of words to equal 6 letters and smoothly falls till length of words in one letter. 50 % of frequency of words it is necessary approximately for length of a word in 4 letters, and 50 % of quantity of words - approximately for length of a word in 7 letters. Logarithms of frequency are increased with reduction of length of words from 1,0986 up to 6,9275, the logarithm of quantity of words - from 1,0986 up to 3,5835, the logarithm of cumulative frequency - from 1,0986 up to 10,929 and the logarithm of cumulative quantity of words - 1,0986 up to 9,1817. Thus the logarithm of length of words falls 2,7726 from up to 0. Dependences of lengths of words on frequency and on quantity of words are described by the identical equations (Figs. 1-2): y = 31,321x-0,7970, R² = 0,6348; y =-x + 17, R² = 1; y =-2E-16x2 - x + 17, R² = 1; y =-2E-16x3 + 7E-15x2 - 1x + 17, R² = 1 also are approximated by the linear equation, polynoms of the third and second degrees with relative speed equal - 0,7970. Dependences of lengths of words on the logarithm of frequency it is described by the equations (Figs. 3): y =-0,6650ln (x) + 3,2817, R² = 0,6983; y =-0,1339x + 3,1164, R² = 0,9266; y =-0,0092x2 + 0,0135x + 2,6987, R² = 0,9912 and y =-0,0008x3 + 0,0111x2 - 0,1209x + 2,906, R² = 0,9988 also are approximated by the linear equation, polynoms of the third and second degrees with average length of a word on the linear equation 3,1164. Dependences of lengths of words on the logarithm of cumulative frequency (Figs 4), dependence of lengths of a word on the logarithm of quantity of words (Figs 5) and dependence of length of a word on the logarithm of cumulative quantity of words (Figs 6) are submitted by the identical equations: y =-0,7970ln (x) + 3,4443, R² = 0,6348; y =-0,1554x + 3,2380, R² = 0,8791; y =-0,0126x2 + 0,0591x + 2,5945, R² = 0,9765; y =-0,0014x3 + 0,0223x2 - 0,1859x + 2,9931, R² = 0,9947 also are approximated by the linear equation, polynoms of the third and second degrees with average length of a word on the linear equation 3,2380. Dependences of the logarithm of cumulative frequency and cumulative quantity of words on the logarithm of length of a word (Figs 7.) are described by the appropriate equations: for the logarithm of cumulative frequency from the logarithm of length of a word: y = 0,6323x + 2,1906, R² = 0,9237; y = 1,4321x0,7957, R² = 0,9639; y = 3,9354ln (x) + 0,0212, R² = 0,9830; y =-0,0434x2 + 1,3703x - 0,0232, R² = 0,9968; y = 0,0019x3 - 0,0915x2 + 1,7072x - 0,5713, R² = 0,9990 also are approximated linear, sedate, logarithmic by the equations, polynoms of the third and second degrees with relative speed of the logarithm of cumulative frequency 0,7957 and for cumulative quantity of words from the logarithm of length of a word: y = 0,519x + 2,3758, R² = 0,8731; y =1,4531x0,7399, R² = 0,9507; y = 3,3178ln (x) + 0,4274, R² = 0,9802; y =-0,0479x2 + 1,3334x - 0,0672, R² = 0,9980; y = 0,0011x3 - 0,077x2 + 1,5376x - 0,3993, R² = 0,9991 also are approximated linear, sedate, logarithmic by the equations, polynoms of the third and second degrees with relative speed of the logarithm of cumulative quantity of words 0,7399. Distinctions of average length of a word in Psaltir are shown on the basis of researched dependences and the used algebraic equations.



Figs 1. Dependence of length of a word (LW) on frequency (F)



Figs. 2. Dependence of length of a word (LW) on quantity of words (QW)


Figs 3. Dependence of the logarithm of length of a word (LN LW) on the logarithm of frequency (LN F)


Figs 4. Dependence of the logarithm of length of a word (LN LW) on the logarithm of cumulative frequency (LN CF)

Figs 5. Dependence of the logarithm of length of a word (LN LW) on the logarithm of quantity of words (LN QW)


Figs 6. Dependence of the logarithm of length of a word (LN LW) on the logarithm of cumulative quantity of words (LN CQW)


Figs 7. Dependence of the logarithm of cumulative frequency (LN CF, the top curve) and cumulative quantity of words 
(LN CQW, the bottom curve) from the logarithm of length of a word {LN LW)

References:
1. Psaltir (Псалтирь)
2. Laurence A. (2005) AntConc: Design and Development of Freeware Corpus Analysis Toolkit for the Technical Writing Classroom. // IEEE International Professional Conference Proceedings, pp .729-737.







ln длины слов	y = -0,1339x + 3,1164, R² = 0,9266
y = -0,665ln(x) + 3,2817, R² = 0,6983
y = -0,0092x2 + 0,0135x + 2,6987, R² = 0,9912
y = -0,0008x3 + 0,0111x2 - 0,1209x + 2,906, R² = 0,9988
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LN LW
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LN LW

ln длины слов	y = -0,1554x + 3,2380, R² = 0,8791
y = -0,797ln(x) + 3,4443, R² = 0,6348
y = -0,0126x2 + 0,0591x + 2,5945, R² = 0,9765
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LN LW

ln длины слов	y = -0,1554x + 3,2380, R² = 0,8791
y = -0,797ln(x) + 3,4443, R² = 0,6348
y = -0,0126x2 + 0,0591x + 2,5945, R² = 0,9765
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LN LW

lnКЧ	y = 0,6323x + 2,1906, R² = 0,9237
y = -0,0434x2 + 1,3703x - 0,0232, R² = 0,9968
y = 3,9354ln(x) + 0,0212, R² = 0,9830
y = 0,0019x3 - 0,0915x2 + 1,7072x - 0,5713, R² = 0,9990
y = 1,4321x0,7957,  R² = 0,9639
2.7725887222397807	2.7080502011022145	2.6390573296152544	2.5649493574615412	2.4849066497880004	2.3978952727983711	2.3025850929940437	2.197224577336224	2.0794415416798357	1.9459101490553141	1.7917594692280561	1.6094379124340998	1.3862943611198906	1.09861228866811	0.69314718055994529	0	1.09861228866811	2.4849066497880004	3.5835189384561099	4.8903491282217537	6.1025585946135692	6.8936563546026424	7.5928702878448178	8.149312843635343	8.6330187569218104	9.1754383199669576	9.608512282590203	9.9837302402123367	10.333645273234676	10.678329920825908	10.910130740440835	10.928596814239418	lnККС	y = 0,519x + 2,3758, R² = 0,8731
y = 3,3178ln(x) + 0,4274, R² = 0,9802
y = -0,0479x2 + 1,3334x - 0,0672,  R² = 0,9980
y = 0,0011x3 - 0,077x2 + 1,5376x - 0,3993, R² = 0,9991
y = 1,4531x0,7399,R² = 0,9507
2.7725887222397807	2.7080502011022145	2.6390573296152544	2.5649493574615412	2.4849066497880004	2.3978952727983711	2.3025850929940437	2.197224577336224	2.0794415416798357	1.9459101490553141	1.7917594692280561	1.6094379124340998	1.3862943611198906	1.09861228866811	0.69314718055994529	0	1.09861228866811	2.4849066497880004	3.3322045101751994	4.4998096703302704	5.5721540321777647	6.3851943989977258	7.0544496581329375	7.5781454724194663	7.993282328101591	8.3916299684408937	8.6971786884126185	8.9233247440675481	9.0754366095114118	9.1565175652786763	9.1780237704996193	9.1817351149658517	LN LW

LN CF, LN CQW

Длина слова	y = -x + 17, R² = 1
y = -2E-16x3 + 7E-15x2 - 1x + 17, R² = 1
y = 31,321x-0,7970, R² = 0,6348
y = -2E-16x2 - x + 17, R² = 1
3	9	24	97	314	539	998	1477	2153	4043	5234	6780	9079	12655	11323	1020	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	F
LW

Длина слова	y = -2E-16x2 - x + 17, R² = 1
y = 31,321x-0,7970, R² = 0,6348
y = -2E-16x3 + 7E-15x2 - 1x + 17,R² = 1
y = -x + 17, R² = 1
3	9	16	62	173	330	565	797	1006	1449	1576	1519	1233	738	206	36	16	15	14	13	12	11	10	9	8	7	6	5	4	3	2	1	QW
LW

