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Abstract 

The author has quantitatively investigated the 

relationship between the word order of languages and 

speakers' thought patterns. In this paper, it will be focused 

on oblique (X) and verb (V) word order feature (X:V). 

There are not many languages for which the word order 

feature values for X:V was revealed. So, I first expand the 

feature values for X:V using the Universal Dependency 

Database. After expansion, correlation coefficients 

between nine word order features including X:V and four 

quantitative metrics reflecting thought patterns (thought 

pattern metrics) are calculated. Results show that X:V has 

significant correlations with all four thought pattern 

metrics, although object (O) and verb (V) word order 

feature (O:V), which is considered the most important 

word order feature, has significant correlations with only 

two thought pattern metrics. 

 

1 Introduction 

The author has quantitatively investigated the 

relationship between the word order of languages and 

speakers' thought patterns. Word order (feature) means 

the order of dependent and head in the dependency 

grammar. Word order feature values are head initial or 

head final (sometimes no dominant order). Although I 

have focused on the word order of object (O) and verb (V) 

(O:V), which is considered the most important word order 

                                                           
i S/H_rate = log10 S_rate − log10 H_rate, where S_rate 

is the suicide rate and H_rate is the homicide rate. 

feature, I focus on the word order of oblique (X) and verb 

(V) (X:V) in this paper. The reasons why oblique is 

focused on are the following: "Place" which is 

emphasized in the linguistics of place [1] is expressed by 

oblique elements in the sentences. The "Topic" element in 

the topic prominent languages [2] (other than subject or 

object) is oblique. 

There are not many languages for which the word order 

feature value for X:V was revealed. For example, in 

WALS [3], O:V feature values (OV, VO, or No dominant 

order (NDO)) are described for 1,519 languages out of 

2,679 languages (57%). On the other hand, X:V feature 

values (XV, VX, or NDO) are described only for 499 

languages (19%). In section 2, I will expand the X:V 

feature values using the Universal Dependency Database 

[4]. 

Four quantitative metrics reflecting thought patterns, 

which have been used in the previous papers, are also used 

in this paper. They are the following: The ratio of suicide 

rate and homicide rate (S/H_rate)i [5], the entropy of the 

distribution of Y chromosome DNA haplogroup 

(Y_DNA) [6], the entropy of the distribution of 

Mitochondrial DNA sub-haplogroup (Mt_DNA) [7] and 

the ratio of S allele in serotonin transponder gene (S_ratio) 

[8]. These metrics are called thought pattern metrics. 

Details of these metrics should be referred to the 

references. In section 3, we examine the relation between 

the four thought pattern metrics and the nine word order 

features including X:V. 
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2 Expansion of X:V feature values 

We expand X:V feature values using the Universal 

Dependency Database ii (UDD) [4]. UDD describes the 

dependency relations for 138 languages and the 

dependency relation between oblique and verb is 

described as the "obl" relation. 

 

Table 1 Comparison of r value obtained from the 

UDD and WALS feature value 

 

 

In obl relations, I select the relations in which the part 

of speech of the dependent (X) is the noun (NOUN), 

pronoun (PNON) or proper noun (PROPN), and the part 

of speech of the head (V) is the verb (VERB), adjective 

(ADJ) or adverb (ADV), as the X:V relations. For data of 

                                                           
ii http://hdl.handle.net/11234/1-4923 (accessed on 24 

Feb. 2023). 

each language, I define head final ratio r =

𝑛𝑋𝑉 (𝑛𝑋𝑉 + 𝑛𝑉𝑋)⁄  where 𝑛𝑋𝑉 is the number of XV word 

order data and 𝑛𝑉𝑋 is the number of VX word order data. 

These values for 138 languages are shown in the 

Appendix.  

Table 1 shows r values and X:V feature values for 42 

languages for which X:V feature values are described in 

WALS and r values are available by the UDD. The X:V 

feature values in r ≤ 0.33 are all VX in WALS, and X:V 

feature values in 0.73 ≤ r  are all XV. No conflict 

between WALS and UDD exists. 

 

3 Relation between word order 
features and thought pattern 
metrics 

I use nine word order features shown in Table 2 

including X:V. Feature values are obtained mainly from 

WALS and several values are from Yamamoto [9]. 

Yamamoto does not describe the X:V feature values, so 

X:V feature values are complemented by the UDD. X:V 

feature values of languages that r < 0.5 are set as VX 

and X:V feature values of languages that 0.5 ≤ r are set 

as XV. No feature values other than X:V are 

complemented by the UDD. 

To calculate the correlation between word order 

features and thought pattern metrics, head initial feature 

values are quantified to -1, and head final feature values 

are quantified to 1. Other feature values (such as NDO) 

are not used (regarded as No Data). 

 

Table 2 Word order features used in the research 

 

 

Table 3 shows Spearman's rank correlation coefficients, 

two-sided probabilities, and the number of data between 

nine word order feature values (after quantification) and 

UDD_name WALS_name r x:v_wals

Coptic Coptic 0.04 VX

Bambara Bambara 0.06 VX

Irish Irish 0.08 VX

Scottish_Gaelic Gaelic (Scots) 0.08 VX

Arabic Arabic (Modern Standard) 0.11 VX

English English 0.12 VX

Thai Thai 0.13 VX

Wolof Wolof 0.15 VX

French French 0.16 VX

Yupik Yupik (Siberian) 0.17 VX

Danish Danish 0.18 VX

Swedish Swedish 0.18 VX

Indonesian Indonesian 0.19 VX

Welsh Welsh 0.21 VX

Spanish Spanish 0.22 VX

Karo Karó (Arára) 0.24 VX

Guajajara Guajajara 0.25 VX

Vietnamese Vietnamese 0.25 VX

Bulgarian Bulgarian 0.33 VX

Belarusian Belorussian 0.36 NDO

Finnish Finnish 0.38 VX

Guarani Guaraní 0.39 VX

Kaapor Urubú-Kaapor 0.4 NDO

Frisian_Dutch Frisian 0.41 NDO

Mbya_Guarani Guaraní 0.48 VX

Apurina Apurinã 0.5 NDO

Estonian Estonian 0.51 VX

Dutch Dutch 0.53 NDO

Komi_Zyrian Komi-Zyrian 0.55 VX

Akuntsu Mekens 0.59 VX

Western_Armenian Armenian (Western) 0.65 NDO

Armenian Armenian (Eastern) 0.66 NDO

Cantonese Cantonese 0.69 XV

German German 0.7 NDO

Warlpiri Warlpiri 0.71 NDO

Basque Basque 0.73 XV

Chinese Mandarin 0.89 XV

Bhojpuri Bhojpuri 0.98 XV

Turkish Turkish 0.98 XV

Bengali Bengali 1 XV

Japanese Japanese 1 XV

Tamil Tamil 1 XV

Dependent Head

Subject (S) Verb (V)

Object (O) Verb (V)

Oblique (X) Verb (V)

Noun (N) Adposition (P)

Genitive (G) Noun (N)

Adjective (A) Noun (N)

Demonstrative (D) Noun (N)

Numeral (Nu) Noun (N)

Relative clause (R) Noun (N)
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four thought pattern metric values (real values)iii. College 

Analysis Version 8.6 iv [10] is used to calculate these 

correlation coefficients. 

 

 

Table 3 Correlation coefficients between word order features and thought pattern metrics 

(a) Spearman's rank correlation coefficient 

 

(b) Two-sided Probability 

 

(c) Number of data 

 

 

 

 

(a) S/H_rate                                        (b) Y_DNA 

 

 

(c) Mt_DNA                                       (d) S_ratio 

Figure 1 Scattering diagrams between X:V feature value (after quantification) and four thought pattern metrics 

 

The cells colored pink are correlation coefficients that 

are significant at a significance level of 5%, and all of 

them are positive. This shows that head initial language 

                                                           
iii All data used in this paper are open on the site: 

http://www.ne.jp/asahi/eharate/eharate/ronbun.files/NLP

2024.xlsx. 

speakers tend to score low on all four metrics and head 

final language speakers tend to score high on all four 

metrics. 

iv https://sites.google.com/view/fukuimasayasu 

(accessed on 11 Feb. 2023) 

Metrics ＼ word order feature S:V O:V X:V N:P G:N A:N D:N Nu:N R:N

S/H_rate -0.005 0.114 0.213 0.159 0.262 0.266 0.070 -0.022 0.073

Y_DNA 0.185 0.208 0.246 0.109 0.127 0.306 0.174 0.277 0.306

Mt_DNA 0.220 0.262 0.788 0.288 0.405 0.450 0.586 0.435 0.355

S_ratio 0.008 0.463 0.662 0.399 0.480 0.330 0.686 0.237 0.476

Metrics ＼ word order feature S:V O:V X:V N:P G:N A:N D:N Nu:N R:N

S/H_rate 0.9519 0.1373 0.0102 0.0361 0.0029 0.0003 0.3832 0.7736 0.3395

Y_DNA 0.0181 0.0070 0.0270 0.1687 0.1062 0.0001 0.0367 0.0005 0.0001

Mt_DNA 0.3664 0.2269 0.0005 0.2185 0.0684 0.0310 0.0134 0.0432 0.1046

S_ratio 0.9170 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0028 0.0000

Metrics ＼ word order feature S:V O:V X:V N:P G:N A:N D:N Nu:N R:N

S/H_rate 147 170 145 173 127 177 159 166 173

Y_DNA 163 167 81 162 164 169 144 152 158

Mt_DNA 19 23 15 20 21 23 17 22 22

S_ratio 164 172 129 167 171 181 156 156 167
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Word order features which are significanct with all four 

thought pattern metrics are X:V and A:N. O:V has no 

significance in S/H_rate and Mt_DNA.  

Figure 1 shows scattering diagrams of X:V feature 

values (after quantification) and four thought pattern 

metrics values. In all scattering diagrams, data points are 

distributed from the lower left to the upper right, reflecting 

the positive correlation coefficients. 

 

4 Conclusion 

Spearman's rank correlation coefficients are calculated 

between nine word order features and four thought pattern 

metrics. Results show correlation coefficients that are 

significant with a significance level of 5% are all positive. 

The word order features that are significant for all four 

thought pattern metrics are the word order of oblique and 

verb (X:V), and the word order of adjective and noun 

(A:N). The word order of object and verb (O:V), which 

we have focused on in previous studies, has no 

significance concerning the two metrics. 

The relation between the four thought pattern metrics 

and the thought patterns themselves are mapped as shown 

in Table 4. 

 

Table 4 Relation between four thought pattern metrics 

and the thought patterns themselves 

 

 

From Table 4, it can be seen that head initial language 

speakers tend to have extrapunitive, competitive and 

optimistic thought patterns, while head final language 

speakers tend to have intropunitive, cooperative and 

pessimistic thought patterns. 

 

                                                           
v For the place name, the narrow place name precedes 

and the wide place name follows; for the person's name, 

the personal name precedes and the family name follows. 

5 Related works and discussions 

The relationship between language and thought is well 

known as the Sapir-Whorf hypothesis [11][12]. Although 

the relationship between the lexical structure of languages 

and thought patterns is extensively studied (for example 

[13][14]), there are few studies on the relationship 

between syntax, particularly word order, and thought 

patterns. A few examples, which are all qualitative studies, 

are the following: 

Kido [15] claims that speakers who use narrow to wide 

word order in compound nouns expressing place names or 

person's namesv tend to think with subject-oriented logic, 

and speakers who use the opposite word order tend to 

think with place-oriented logic. 

Nishimitsu [16] claims that speakers of prepositional 

languages (PN order) tend to have an impulsive cognitive 

style and speakers of postpositional languages (NP order) 

tend to have a reflective cognitive style. 

Shibata [17] claims that speakers who use lower digit 

to higher digit word order in compound numeralsvi tend 

to have zoom-out type cognition and speakers who use 

opposite word order tend to have zoom-in type cognition. 

In a bird language, it is said that important elements 

precede and unimportant elements follow [18]. If this is 

true in human languages, speakers of VX word order 

languages give more importance to their action (V) than 

to the surrounding environment (X). Therefore, they first 

decide their action (subject) and then think about the 

environment (place), so they have impulsive and zoom-

out type of cognition. On the other hand, speakers of XV 

word order languages give more importance to the 

surrounding environment (X) than to their action (V). 

Therefore, they first think about the environment (place) 

and then decide their action (subject), so they have the 

reflective, zoom-in type of cognition. 

 

  

vi For example, in the case of compound numeral 14, 4 

precedes and 10 follows (for example, "fourteen" in 

English). 

Low High

S/H_rate Extrapunitive Intropunitive

Y_DNA Competitive Cooperative

Mt_DNA Competitive Cooperative

S_ratio Optimistic Pessimistic

Thought pattern
Metrics
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Appendix Head final ratio r for X:V obtained from UDD 

 

UDD_language_name n(VX) n(XV) r UDD_language_name n(VX) n(XV) r

Assyrian 14 0 0.00 Karelian 161 114 0.41

Beja 0 0 --- Livvi 79 56 0.41

Madi 1 0 0.00 Old_French 7218 5110 0.41

Makurap 4 0 0.00 Slovenian 9439 6841 0.42

Naija 0 0 --- Erzya 691 523 0.43

Neapolitan 1 0 0.00 Moksha 47 37 0.44

Tagalog 71 0 0.00 Ancient_Greek 12861 10416 0.45

Coptic 4046 169 0.04 Czech 59905 48347 0.45

Manx 1127 41 0.04 Komi_Permyak 17 14 0.45

Bambara 895 56 0.06 Mbya_Guarani 350 320 0.48

Ancient_Hebrew 2678 203 0.07 Apurina 9 9 0.50

Cebuano 28 2 0.07 Estonian 20662 21849 0.51

Irish 5642 467 0.08 Skolt_Sami 14 15 0.52

Scottish_Gaelic 2712 223 0.08 Dutch 6774 7557 0.53

Kiche 470 53 0.10 Komi_Zyrian 236 285 0.55

Arabic 10343 1230 0.11 Latvian 7851 9877 0.56

English 29699 3869 0.12 Upper_Sorbian 225 291 0.56

Faroese 2892 376 0.12 Latin 22053 29089 0.57

Yoruba 383 51 0.12 Lithuanian 896 1221 0.58

Thai 1133 173 0.13 Teko 30 41 0.58

Javanese 104 19 0.15 Akuntsu 11 16 0.59

South_Levantine_Arabic 23 4 0.15 Classical_Chinese 1432 2134 0.60

Wolof 1535 276 0.15 Khunsari 2 3 0.60

French 27805 5137 0.16 Afrikaans 838 1340 0.62

Breton 443 88 0.17 Hindi_English 293 483 0.62

Icelandic 71449 14133 0.17 Munduruku 53 89 0.63

Nheengatu 79 16 0.17 Low_Saxon 51 91 0.64

Norwegian 28571 5964 0.17 Western_Armenian 2712 5080 0.65

Yupik 55 11 0.17 Armenian 2005 3811 0.66

Danish 4931 1116 0.18 Umbrian 31 62 0.67

Swedish 10046 2141 0.18 Xavante 2 4 0.67

Indonesian 6604 1542 0.19 Korean 3252 6985 0.68

Hebrew 16411 4178 0.20 Cantonese 51 111 0.69

Swedish_Sign_Language 66 18 0.21 Buryat 16 37 0.70

Welsh 789 212 0.21 German 65468 156418 0.70

Greek 2618 722 0.22 Warlpiri 4 10 0.71

Ligurian 287 83 0.22 Basque 2185 5877 0.73

Portuguese 32396 8990 0.22 Hungarian 1013 2942 0.74

Spanish 36368 10318 0.22 Chukchi 69 211 0.75

Galician 5401 1613 0.23 Swiss_German 13 52 0.80

Romanian 37929 11267 0.23 Turkish_German 438 1706 0.80

Albanian 38 12 0.24 Sanskrit 301 1596 0.84

Gheg 531 170 0.24 Abaza 7 53 0.88

Karo 26 8 0.24 Chinese 635 5024 0.89

Old_Church_Slavonic 2757 880 0.24 Akkadian 110 2457 0.96

Serbian 4403 1417 0.24 Amharic 10 313 0.97

Guajajara 458 154 0.25 Hittite 3 91 0.97

Italian 33187 10846 0.25 Bhojpuri 3 185 0.98

Vietnamese 569 189 0.25 Kangri 2 120 0.98

Gothic 2734 952 0.26 Marathi 4 157 0.98

Zaar 79 29 0.27 Persian 606 34670 0.98

Catalan 14083 5812 0.29 Tatar 3 195 0.98

North_Sami 1726 747 0.30 Turkish 1058 43114 0.98

Polish 20248 8655 0.30 Telugu 2 295 0.99

Western_Sierra_Puebla_Nahuatl 240 105 0.30 Urdu 72 10023 0.99

Maltese 1496 666 0.31 Uyghur 20 3455 0.99

Croatian 7669 3555 0.32 Bengali 0 7 1.00

Bulgarian 4211 2083 0.33 Hindi 62 30440 1.00

Old_East_Slavic 11696 5666 0.33 Japanese 14 146107 1.00

Ukrainian 5427 2624 0.33 Kazakh 0 711 1.00

Belarusian 11030 6103 0.36 Kurmanji 0 16 1.00

Tupinamba 132 73 0.36 Malayalam 0 6 1.00

Russian 77211 44876 0.37 Nayini 0 5 1.00

Finnish 11787 7319 0.38 Old_Turkish 0 8 1.00

Guarani 11 7 0.39 Sinhala 0 13 1.00

Kaapor 3 2 0.40 Soi 0 4 1.00

Pomak 1167 784 0.40 Tamil 2 875 1.00

Slovak 3273 2161 0.40 Xibe 2 569 1.00

Frisian_Dutch 72 50 0.41 Yakut 0 77 1.00
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