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Abstract 

   

Under the background of big data, inclusive finance integrates digital 

technology, which can provide financial services to a large number of audience 

groups across regions and guarantee the capital supply of most audience groups. 

A well-constructed inclusive financial system can drive the development of 

regional innovation. Therefore, this paper uses the panel data of provinces from 

2012 to 2021 to study the important impact of digital inclusive financial on 

regional innovation, and further analyzes the spatial spillover effect and spatial 

heterogeneity. The empirical results show that digital financial inclusion and 

regional innovation are spatially correlated, and the development of digital 

financial inclusion has a positive impact on the innovation level of the region, but 

will inhibit the improvement of the innovation level of neighboring regions. 

Heterogeneity analysis found that digital financial inclusion had spillover effects 

of innovation in the eastern and central regions, but the western region could not 

show a good spillover effect. Generally speaking, there was a serious brain drain 

to the eastern and central regions. 

 

Key words: Inclusive Finance̕Regional Innovation̕Heterogeneity 
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1 

∕ ⅎ  
 

҅ɻ  

 ̂ѿ̃ ӈ 

ץ ̆Һ ᶭ ῀ҹҺ ᴰ ꜚ ̆

ᶭ ̆ῃ ֟ Ӟ ᵬ Ȃ׆ ῀

Ꞌ̆ꜚⱬ Ҍ ץ ꜚ ̆ ⇔ ꜚҹҺ ̆

ῃ ֟ ҹ ꜚ ꜚⱬȂ ╠̆

̆ ѿ ⇔ ꜚ ѿ ֟ⱬȂ ̆ץ Ӟ₮

ԅѿ֓ҽ Ḇ ⇔ ꜚ ≠ ῒ̆Ҭ ҙ ⇔ ԅ ᵬ

Ȃ2005 ₮ԅѿҩ ľ Ŀ, ₮ ‗ԅ ᴑҙȁ

῾ ל ᵣ Ȃ Ḥ Ҍ ̆ Ҍ

̆ ῀ ᾝ Ȃ2016 G20 ᴪ҉ ₮ ԅ

̆ ꜛⱬ ̆ ꜚ ᴧ⇔ ҆ᴧ

⇔ ̆ ѿ ⇔ Ȃ 

ꜚҊ̆ ᵞץ ȁ ᶫ Ⱶ̆ᾟ№ ԅԑ

Ȃ ԍ Ҭ ᴑҙᴪ ᴰ ̆ Ȃ ӎᴪ

└ᴑҙ ⇔ ⱬ̆ ⇔ Ӟᴪ ⌠ └Ȃ ̆ ԅ ᵬ

̆ ‗ԅҬ ᴑҙ ̆ ᴑҙ ⇔ ⱬ̆ ѿ Ḇ ⇔ Ȃ

ԅ 2012-2021 31 ҩ ̂ ȁ ̆ ץ ̃

№ ̆ ⇔ ῌ ̆ ≠ ῌ № ֟

̆ ≠ ⇔ ץ ѿ

ῒ Ȃ 

 ̂ԋ̃ ῤ  

̆ ῤҌ ҍҬ ᴑҙ⇔ ῏ ̆ᴑҙ ⇔ ⱬ

῏̆ ⌠ ᴪ ᴑҙ ⇔ ⱬ̆ ѿ ⇔

̆ғ Ҍ ̆ᶭ ₮ ̆

ҍ ⇔ Ȃ 
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, , ץ2021̃̂ ⇔ ᵬҹѿҩ ᴰ └̆

ԅ ⇔ ⱬ̆ ԅ֟ҙ [1]Ȃ ̂2020̃ ₮

⇔ ֟₮ Ḇ ᵬ ̆ ץ

⇔ ֟₮[2]Ȃᴋ Ԑ,↔ᶃ ̂2021̃ Ḇ ֟ҙ ץ ꜚ ⇔

[3]Ȃ , ̂2022̃ № ₮ ᴪ┬ ⇔ ⱬ[4][5]Ȃ

֦,↔‼ ̂2022̃ ҹ ⇔ ֜ԑᵬ ̆ №

ᴪ ⇔ ֟ ѿҩ ₮[6]Ȃ ̂2022̃ ₮

Ḇ ⇔ ⱬ ẫ ̆ ғ ₮  [7]Ȃ

̂2021̃ ⇔ ̆ ғ ̆

⇔ ᴪ ₮ [8]Ȃ 

₃ ̆ ῏ ⌠ԅ Ӟ ԅ ῏ ̆ᵖ

ȁ ץ ̆ ԍ

⇔ ȂῒҬ KogutJaworska Magdalena,OciepaKici¸ska 

Elż bietâ 2020̃ ԅ ѿᾝ ȁlincar Pcarson ῏ ԅ

Ғҙ Ҋ ⇔ ̆ ᵝ ᴪ ң ⇔

ⱬ Ҍ [9]ȂMorozova I A, Kuzmina E V, Kuzmina M I, et al

̂2019̃ ԅ Ҋ ⇔ ̆ ԅ Ҋ ⇔ ץ Ḇ

̆Ӟ ȁ ץ ҙ ̆

ⱬ[10]Ȃ 

  ԑɻ ғ ∕ ⅎ  

 ̂ѿ̃ №  

 ל .1

ҍ ̆ᵬҹ ⇔ Ⱶ ѿҩῖ Ȃ ԍ

ᴰ Ⱶ̆ ԅ ᴧ Ⱶ̆ ҙ ᵣ

̆ꜛ Ȃ ᴰ Ҍ ̆ Ẓ ԍ⇔

̆ ⌠ Ȃ 
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1  2012 2021  

ᴍ 2012  2021  ᴍ 2012  2021  ᴍ 2012  2021  

֤  150.65 445.44  96.63 384.62  100.02 373.22 

 122.96 395.73  123.21 410.31  100.13 363.61 

 89.32 352.44  91.93 372.17  75.87 340.80 

 92.98 359.70 қ  100.35 380.68 Ԑ  84.43 346.93 

ῤ  91.68 344.76  83.68 374.37  68.53 342.10 

 103.53 357.23  101.42 391.90  98.24 374.16 

 87.23 339.41  93.71 362.36  76.29 341.16 

 
87.91 341.14 қ  127.06 406.53  61.47 329.89 

87.91
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̆ Ӟ ⌠ԅ ̆ қ 2012

ҹ 127.06̆2021 ҉ ⌠ԅ 406.53̆ ԅ Ṑ̆ῒᵩ ᴍӞ Ҍ

Ȃ׆ ҉ ῒ̆Ҭ 12 ⌠ 13 ѿ 1̆3

̆18 ⌠ 21 ̆ ԍ Ȃ ᵣ ̆

ᵣ ל ̆ ѿ ԅ ⌠ ̆ᵖ

ẢҊ̆ ӊҊ ׅΐ ⱬȂ 

2. №  ל

ԅ҈ҩѿ №≢ ȁᶏ Ⱶ

Ȃ ҈ҩѿ ῍ ԅ 33 ҩΐᵣ ̆ Һ ᶷ ԍ

̆ᶏ ᶷ ԍ ᶏ Ⱶ ’̆

↕ ᶏ׆ Ḃ≠ ŵȂ 

 

2 2012-2021 № Ҭᵝ  

̔ ֤ Ҭ  

2 ̆ ̆ ꜚ ̆

ᶏ Ҍ ҉ҊȂῒҬ̆ Ҭᵝ ׆ 2012 75.03 ҉ ⌠ 2021

355.28̆ ԅ 4.7 ṐȂᶏ 2012 2013 ᾢ ̆ 2014

⌠ 2015 ̆ӊ ׆ 16 ⌠ 17 Ȃ׆ ҉ ̆ᶏ

ꜚ ̆ ҉ Ȃᶏל ҍ ̆

 
ŵ ֤ ̂2012-2021 ̃ 
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ꜚ ҉ Ȃ ̆

ȁט Ḡ ץ Ḥ ⌠ԅ ῒᵬҹץ̆ ꜚ

ל ҉ ̆ ᶏ Ȃ 

3.  

ԍ ᵝ ̆ ӊ Ҍ Ȃ 3

̆ ӊ ׅ 2̆021 ╠҈ ҹ҉ ȁ ֤

̆ ҈ҩ ҹ ̆ Ӟ ҹ Ȃ׆ Ҭ ץ ₮

̆ ӊ ̆Ҭ ҉қ

Ȃ 4 ̆ᶏ ȁ ᴇṿ̆ ץ ꜚ

Ȃῒ ̆ ꜚ ҹ ᶏ

Ȃ ᵣ ̆Ҍ ᶏ ̆ ꜚ ӈ Ȃ 

 

3 2021  

̔ ֤ Ҭ  
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4 2021 № №  ל

̔ ֤ Ҭ  

̂ԋ̃ ⇔ №  

1. ⇔ Һᵣ  

⇔ ҺᵣҺ ֲ ȁ ȁ ȁᴑҙȁ ̆ῒҬᴑҙ

ᵬҹ⇔ Һᵣ Ҭ ⱬ ̆ ⇔ ꜚ ̆Ӟ ҹ Ȃ ᴑҙ ᴑ

ҙ ᴑҙ̆ױז ⇔ Ҭ ԅ ᵬ ̆ Һ⇔ ҺᵣȂ 

2 2021 ᴑҙҒ≠ ╠ 7 

 ᴑҙ  Ғ≠ ̂ ᵝ̔ᴆ̃ 

1 ҹ Ὲ  7630 

2 ̂ ̃ Ὲ  4537 

3 OPPO қ ꜚ Ḥ Ὲ  4197 

4 ꜚ Ḥ Ὲ  2916 

5 ⱬ ᴍ Ὲ  2574 

6 ֤ ꜚ ᴆ Ὲ  1415 

7 ̂ ֤̃ Ὲ  1241 

̔ ֟  

2 ץ ₮̆ᴑҙ ⇔ ̆ῒҬ ҹ 2021 Ғ≠

⌠ԅ 7630 ᴆ̆ Ғ≠ Ȃ Ӟ Έ ҉ ̆

2021 Ғ≠ ҹ 1241 ᴆȂ ╠ ⇔ ↓ ̆⇔ ᵝӞ

ⱴ ̆⇔ Һᵣ ⇔ ᾟ ̆ᴑҙ⇔ ̆ Ҭ ᴑҙ

ҹ ꜚ⇔ Һⱬ´Ȃ 
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2. ⇔ ꜚ  

(1) ⇔ ῀ ’ 

⇔ ῀ ԅ R&D ῀̆R&D ῀ ₮ ᴪ

ᵣ ῀ ̆ ᵬҹѿץ № Ȃ 5 2̆012

2021 ⇔ ῀ ̆ ԅ ⇔ Ȃ

̆Ӟ ⇔ץ̆῏ ꜚ ҹ Ȃ

׆ 2012 ῀ 20597.1 ַᾝ ⌠̆ 2017 ῀ 35212.1 ַᾝ Ῥ̆⌠ 2021 ῀ 55912.7

ַᾝ̆ ץ ₮ ῀⇔ ꜚҬ̆ ץ ⇔

Ȃ ῃ׆ R&D ῀ ̆⇔ ꜚᵬҹ ҩ ꜚ ῏ ꜚⱬ̆⇔

῀ ѿ Ҍ⁞̆ ⱴᵣ ԅ ᵣ⇔ ꜚ Ȃ 

 

5 2012-2021 ῃ R&D ₮ ῀  

̔Ҭ  

(2) ⇔ ֟₮ ’ 

⇔ ֟₮ ⇔ ꜚ ȁ ᴇṿ ѿ ̆ ᴪ⇔

ꜚҬ ⇔ ̆ Һ ≠Ғץ ѿ ף ⇔ ֟₮Ȃ 
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6 2012-2021 Ғ≠  

̔ ֟  

6 ̆ ⇔ ҹ 2̆021 қ Ғ

≠ ╠ԋ №̆≢ҹ 872209ᴆȁ640917ᴆ̆ ңҩ ⇔ ⱬ ̆

ꜚ ⇔ ȂῒҬ қ ̆2020 2021 ԅ

҉ Ȃ׆ Ҭ ץ ׆̆₮ 2012 ⌠ 2021 ⇔ ֟₮ ̆қ

ҹ Ȃ2012 2021 Ғ≠ ȁ ȁ

ҩ ̆ῒҬ Ғ≠ Ȃ 

 

7 2012-2021 ῃ ⇔ ֟₮  

̔ ֟  

Ғ≠ ҈ҩΐᵣ ̆№≢ ȁ Ȃ 7 ̆

׆ ̆ ᵬҹ ף ֟ ̆ 2017 ⌠ 2021
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̆ ₃Ӎ ָӇ ꜚȂ ̆ ᵬ

ҹ ֟ף ף̆ ף ̆ ꜚ ᴑҙҌ ⇔ ₮ ֟ Ȃ 

Ҏɻ ∕ ┼ 

ᴰ ԍ ̆ ԅ ⇔ Ȃ ᾢ̆

ᴰ Ⱶᶭ ̆ ҉ Ҋ ̆Ḥ Ҍ ᶏ

ץ̆ ᴪ ⱴ̆Ӟᴪ ̆

‰ Ḥ ̆ Ҍ Ȃῒ ̆ ᴪᶏ Ҭ ᴑҙ

̆Ҭ ᴑҙ ̆⇔ ꜚӞ ץ ȂῬ ̆ ⌠

ᵝ ̆ ᵝ Ҍ ̆Ӟ ⇔ ꜚ̆

⇔ ⌠ └Ȃ ᾥ ֓ ̆ ꜚ ⇔ ̆ΐ

ᵣ └ Ҋ̔ 

̂ѿ̃ ⇔ └ 

ץ ȁ⁞ Ḥ Ҍ ץ ᵞ

⇔ Ȃ ᾢ̆Ṣꜛ ꜚ̆ῒҺ ל ᵣ̆ᴪ

ⱴ ᴧ ̆ᶏ Ҭ ᴑҙ ̆ѿ ҉ ԅ Ȃ ̆

Ҭ ᴑҙ ⌠ ᴪ┬ ᴑҙ֟ ⇔ ꜚⱬȂῒ ̆ ԍ ӊ Ҍ

ᶏ̆ Ҥ ̆ ӎ ȁ ̆

ᴑҙ ץ ⇔ ꜚ̆ └ԅᴑҙ ⇔ ⱬȂ ץ

Ⱶ ̆ᾥ ̆ ᵞԅᴑҙ Ȃ ̆≠

ῒ Ḥ ̆ ᵞḤ ץ̆ Ḇ ⇔ ꜚ ≠ Ȃ 

̂ԋ̃ ⇔ └ 

ץ ⱴ ȁ┬ Ḇ ֟ҙ

⇔ Ȃ ᾢ̆ ₮ ᵣץ ᴧ ⌠

̆Һ ֲ ל ᵣȂ ֲ ῾ ̆῾ ᴧѿ

̆ ԅ └̆ ῾ Ȃ῾ ῀

҉ ᴪ ̆ ҹ ᶫԅֲ Ữ ̆

ѿ ҉ ⇔ ֟₮Ȃῒ ̆ ῾ ᶫԅḤ

̆ ‗ԅ Ȃ῾ ῀ ⱴ̆ᶏ ҉ ̆ ⌠ ̆

ᴪ Ȃ Ԉ ̆ᴪ┬ ᴑҙҌ ֟ ̆ ԅᴑҙ⇔ Һꜚ
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Ȃ ԍ҉ № ̆ ᴪᶏ Ԋ Ҍ ֟ ץ̆ Ḇᶏᴑҙ ֟ҙ ̆

֟ҙ ֟ҙ ̆ ץ ҍᴰ Ȃ ֟ץ

ҙ ᴪᶏ ₮̆ ֟ҙ ᴪᶏ ̆ ┬ ᴑҙ ⇔

֟₮̆ ꜚ ⇔ Ȃ 

ɻ ∕ ⅎ  

̂ѿ̃  

1.  

῏ ֟ ῀ȁҒ≠ R&D ῀ ף

⇔ ̆ ⌠ ֟ ῀Ҭ Ҍ ῃ̆R&D

῀ ⇔ ꜚ ῀ Ғ̆≠ Ӟ ᴪ Ҭ⇔

̆ ԅ ֲ҆Ғ≠ ѿ ⇔ Ȃ 

2.  

Ṣ Ạ ̆ ᵬҹ ̆

҈ ᵬҹ ѿ ῒ ⇔ Ȃ 

3. └  



 

11 

3 ӈ 

 ΐᵣ   ӈ 

 ֲ҆ Ғ≠  RI ⇔  

 

 DFTI ᵣ  

 CSI  

ᶏ  SDI ҙⱵ ᶏ  

 DDI Ḃ≠  

└  

 FDL ᵩ /GDP 

 OPD ₮ /GDP 

ֲⱬ  LHC ᶛ 

₮  LSTE ₮/ ₮ 

 

̂ԋ̃  

1. ῏  

ῌ ᶭ ̆ ⇔ ӊ╠ ᾢ

ΐ ῏ ̆ ΐ ῏ ѿ № Ȃ 

MoranĽs I ѿ Ὲ ҹ̔ 

𝑀𝑜𝑟𝑎𝑛′𝑠 𝐼 =
∑ ∑ 𝑤𝑖𝑗

𝑛
𝑗=1

𝑛
𝑖=1 (𝑋𝑖 − �̅�)(𝑋𝑗 − �̅�)

∑ ∑ 𝑆2𝑛
𝑗=1

𝑛
𝑖=1

 

𝑆2 =
1

𝑛
∑(𝑋𝑖 − �̅�)2

𝑛

𝑖=1

 

҉ Ὲ Ҭ̆𝑆2 ̆𝑋𝑖ҹ iҩ ṿ̆nҹ ̆𝑤𝑖𝑗

ҹ Ȃ 

MoranĽs I ṿ [-1,1]ӊ ̆ ԍ 0̆↕ ῏῏ ̆

MoranĽs I ѿȁ҈ ̆ ᵞᵞ ̕ ԍ 0̆↕

῏῏ ̆MoranĽs I ԋȁ ̆ ᵞ ᵞ ̕ 1

̆ ᶭ ̆ ӊ ῏ ȂῒҬ╠ѿҩ ̂ᵞ̃

ṿ̆ ѿҩ ̂ᵞ̃ ᾝ ṿȂ 

2.  
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ӊ ῏ ᵬ̆ҹѿҩ Ҍ ӊ

ΐ̆ № ⌠Ȃ Ҋ҈ҩץ⌠ ̆№≢ҹ

ȁ0-1ȁ Ȃ ⌠ 0-1 ̆(1) 0-1 ̆

i j ҉ ṿ 1̆Ҍ ↕ ṿ 0̕(2) ̆

Ȃ 

3.  

ԅ ῏ № ̆ ӊ

῏ ̆ Ȃ ̆ LR Wald ᴪ

ῒז ̆ῒ Hausman Ȃѿ

’Ҋ SDM ȁSAR SEM Ȃ ̆ SDM

̆ ҊῈ ҹ̔ 

𝑦𝑖𝑡=ρ ∑ 𝑤𝑖𝑗𝑦𝑖𝑡 + 𝜑 + 𝑥𝑖𝑡𝛽 + ∑ 𝑤𝑖𝑗𝑥𝑖𝑗𝑡𝛾 + 𝜇𝑖 + 𝜗𝑡 + 𝜀𝑖𝑡
𝑛
𝑗=1

𝑛
𝑗=1  

҉ Ҭ̆ 𝑦𝑖𝑡 ̆𝑥𝑖𝑡 K ̆ρ 𝛾№≢ y(x) ̆βף

̂k*1̃ № ᵀ  ̆𝜇𝑖 ҩᵣ �̆�𝑡 �̆�𝑖𝑡

Ȃ 

4. ҍ  

ҹԅ ̆ ≠ 2012-2021 31ҩ ԅ ῏ ̆

Ҋ ̔ 

4 ῏  

  ṿ 

LM  
LM-lag 9.860 0.002 

LM-error 27.106 0.0000 

LR  
SDM-SAR 44.05 0.0000 

SDM-SEM 38.21 0.0000 

Hausman  IND-TIME-BOTH 45.71 0.0000 

4 LM SEM ̆ SEM Ȃ LR

̆SDM Ҍ ҹ SAR SEM ̆ SDM ȂHausman

Ӟ ԅ 1% ̆ Ȃ 

҉ ̆ ̆ΐᵣῈ Ҋ̔ 
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𝑅𝐼𝑖𝑡 = ρW𝑅𝐼𝑖𝑡 + 𝛽1𝐷𝐹𝐼𝐼𝑖𝑡 + 𝛽2𝐹𝐷𝐿𝑖𝑡 + 𝛽3𝑂𝑃𝐷𝑖𝑡 + 𝛽4𝐿𝐻𝐶𝑖𝑡 + 𝛽5𝐿𝑆𝑇𝐸𝑖𝑡 + 𝛾1𝑊𝐷𝐹𝑇𝐼𝑖𝑡

+ 𝛾2𝑊𝐹𝐷𝐿𝑖𝑡 + 𝛾3𝑊𝑂𝑃𝐷𝑖𝑡 + 𝛾4𝑊𝐿𝐻𝐶𝑖𝑡 + 𝛾5𝑊𝐿𝑆𝑇𝐸𝑖𝑡 + 𝜇𝑖 + 𝜀𝑖𝑡 

ῒҬ W̆ҹ �̆�𝑖 └ �̆�𝑖 └

Ȃ 

5  

 ṿ ‰  ṿ ṿ 

RI 0.4833576 0.7689048 0.000856 6.17275 

DFTI 249.5066 87.85837 61.47 458.97 

CSI 229.3827 91.32273 32.86 433.42 

SDI 243.8211 93.55708 51.85 510.69 

DDI 326.2984 88.64132 107.07 462.23 

FDL 3.406094 1.196954 1.57838 8.13103 

OPD 0.2407149 0.2514316 0.007135 1.35797 

LHC 0.1486753 0.0766377 0.023913 0.504859 

LSTE 0.0211467 0.0150739 0.003029 0.067569 

 

̂҈̃ ҍ№  

1. ῏  

6 MoranĽs I ץ ₮̆2012 ⌠ 2021

⇔ ԅ ̆ғ ҹ Ȃ ⇔

῏ ̆ѿҩ ⇔ ֟₮ ҍ ῏̆

ᴪ ⇔ ⱬȂ ȁᶏ ԅ ̆

ᴍ ̆ Ҍ № Ȃ ⇔

ꜚ ҉ ῏ ̆ Ҍ ̆ ᴪ ⌠ Ȃ׆ 8

ץ ₮ 2̆012 2021 ҉ ҈ ῒ̆ᵩ ѿ ԋ Ȃ1

֤ 9̆-12 ҉ ȁ ȁ ̆ ₃ҩ қ ̆Ҍ

ῒᵩ҈ҩ ̆ ԅ ӊ ₮̆ ₮̆

ѿҩ ⇔ ᴪ ⇔ Ȃ № ᵞᵞ

׆̆ Ҭ ̆ ӊ ̆ ⇔
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⇔ ῏῏ Ȃ 

6 MoranĽs I  

year 
DFTI RI 

I Z-value I Z-value 

2012 0.260*** 6.043 0.110*** 3.373 

2013 0.254*** 5.931 0.118*** 3.399 

2014 0.258*** 6.031 0.117*** 3.311 

2015 0.242*** 5.703 0.120*** 3.359 

2016 0.256*** 6.002 0.121*** 3.366 

2017 0.245*** 5.791 0.102*** 3.083 

2018 0.236*** 5.568 0.100*** 3.121 

2019 0.238*** 5.586 0.089*** 2.937 

2020 0.236*** 5.538 0.119*** 3.336 

2021 0.235*** 5.484 0.119*** 3.248 

̔*p< 0.1  ** P< 0.05  *** P< 0.01 

6 MoranĽs I ̂ ̃ 

year 
CSI SDI DDI 

I Z-value I Z-value I Z-value 

2012 0.256*** 6.024 0.218*** 5.183 0.061** 1.983 

2013 0.249*** 5.850 0.234*** 5.495 -0.038 -0.100 

2014 0.243*** 5.743 0.226*** 5.334 -0.013 0.412 

2015 0.233*** 5.535 0.227*** 5.365 0.044 1.569 

2016 0.233*** 5.572 0.232*** 5.405 0.047* 1.704 

2017 0.227*** 5.413 0.224*** 5.304 0.061* 1.915 

2018 0.221*** 5.293 0.221*** 5.197 0.198*** 4.741 

2019 0.213*** 5.087 0.229*** 5.365 0.197*** 4.676 

2020 0.204*** 4.881 0.228*** 5.326 0.173*** 4.207 

2021 0.195*** 4.593 0.227*** 5.265 0.169*** 4.095 

̔*p< 0.1  ** P< 0.05  *** P< 0.01 
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8 2012 2021 ⇔ ῌ  

2. №  

7 SDM  

     

DFTI 
1.228*** 

(5.26) 

-1.446*** 

(-5.82) 

1.197*** 

(5.11) 

-1.601*** 

(-5.72) 

FDL 
0.273*** 

(4.82) 

-0.126 

(-0.63) 

0.271*** 

(4.84) 

-0.0116 

(-0.03) 

OPD 
-0.554*** 

(-7.27) 

0.236 

(0.98) 

-0.547*** 

(-7.64) 

-0.0692 

(-0.15) 

LHC 
-0.0179 

(-0.23) 

0.586*** 

(3.39) 

0.00911 

(0.12) 

1.066*** 

(3.96) 

LSTE 
0.349*** 

(6.20) 

0.366* 

(1.66) 

0.373*** 

(6.54) 

0.956** 

(2.38) 

Spatial 

Rhôρ̃ 

0.469*** 

(4.37) 

Rа 0.6524 

̔*p< 0.1  ** P< 0.05  *** P< 0.01 

7 ₮̆ └ ԅ Ȃ

ῒҬ ԅ 1% ̆ ҹ 1.228̆ ῤ
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҉ 1%̆ ⇔ Ӟᴪ ӊ 1.228%Ȃ׆ № Ӟ ₮̆

ҹ 1.197̆ ץ

⇔ Ȃ ҹ-1.601 Ҥ ẁ ֲ̆ ⱬ ᴪ

̆ ᴪ ⇔ Ȃ 

3. №  

(1) №  

ҹԅ ѿ № ⇔ ̆ ῃ 31 ҩ ᴍ№ҹ

қ ȁҬ Ῥ ץ̆ № Ҍ ⇔

Ȃ 

8 қ ȁҬ  

 қ  Ҭ   

DFTI 
1.142** 

(2.25) 

1.356*** 

(6.20) 

0.0677 

(0.64) 

FDL 
0.563*** 

(3.94) 

0.234*** 

(2.72) 

0.0243 

(1.06) 

OPD 
-0.387*** 

(-2.77) 

0.680*** 

(2.59) 

0.162*** 

(3.26) 

LHC 
0.0223 

(0.14) 

0.0212 

(0.33) 

0.0203 

(0.71) 

LSTE 
0.891*** 

(8.08) 

0.0728* 

(1.90) 

0.152*** 

(4.31) 

Rа 0.8014 0.8737 0.7306 

̔*p< 0.1  ** P< 0.05  *** P< 0.01 

8 ̆қ ⇔ ҹ 1.142̆ғ

5% ̆ ⇔ ꜚᵬ Ȃ Ҭ ̆

ҹ 1.356̆ ⇔ ꜚᵬ қ ̆ ѿ

қ ֲ̆ⱬ Ҭ Ȃ ̆

̆ ׅ ҹ ץ̆ ԍ

֟ ̆ ⇔ ꜚᵞԍқ Ҭ Ȃ 
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9 қ ȁҬ №  

 
  

қ  Ҭ   қ  Ҭ   

DFTI 
1.074** 

(2.17) 

1.208*** 

(6.18) 

0.0676 

(0.66) 

-1.434*** 

(-2.84) 

-1.210*** 

(-5.93) 

-0.0650 

(-0.61) 

FDL 
0.589*** 

(4.15) 

0.189** 

(2.51) 

0.0125 

(0.57) 

0.476* 

(1.65) 

-0.319*** 

(-2.78) 

-0.173** 

(-2.47) 

OPD 
-0.382*** 

(-2.86) 

0.706*** 

(3.03) 

0.127** 

(2.52) 

-0.171 

(-0.65) 

0.0167 

(0.05) 

-0.629*** 

(-2.93) 

LHC 
0.0709 

(0.44) 

0.0763 

(1.29) 

0.0293 

(1.07) 

0.733*** 

(2.77) 

0.437*** 

(4.26) 

0.156** 

(2.42) 

LSTE 
0.961*** 

(8.31) 

0.100*** 

(2.68) 

0.185*** 

(4.91) 

1.062*** 

-1.09 

0.221** 

-2.86 

0.545*** 

(-0.03) 

Rа 0.8014 0.8737 0.7306 0.8014 0.8737 0.7306 

̔*p< 0.1  ** P< 0.05  *** P< 0.01 

9 № ̆қ 1.074̆

-1.434̆ Ȃ ⇔

ⱬ̆ᵖᴪ └ ⇔ ȂҬ ’ қ Ḡ ѿ ̆ ⇔ ⱬ

ᴪ ̆ ֲ ׆̆ ԅ ⇔

Ȃ ׅ Ҍ ̆ᵖῒᵩ └

ԅ ̆ ⇔ ᶭ ԍ ᵣ ץ ῀̆

ӎ ⱬ̆Ҍ ץ ⇔ ⱬȂ 

(2) № №  

ҹԅ ѿ № ⇔ ̆ №≢ ȁᶏ

̆ Ҋץ₮ ̔ 10 ̆҈

ҹ ̆ ҈ ⇔ ȂῒҬᶏ ῒ

̆ ҙⱵ ᶏ ’̆ ץ ⱴ ל ᵣ ץ̆ ֣

⌠ ⱵȂ׆ № Ӟ ₮̆ ҹ ̆ҍ ⇔

ѿ Ȃ 
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10 №  

 

 

 

 

 

 

 

 

 
ρ Rа Obs 

CSI 
0.406 

(1.51) 

-0.592** 

(-2.06) 

0.394 

(1.47) 

-0.801** 

(-2.30) 

0.545*** 

(5.45) 
0.6036 310 

SDI 
0.507*** 

(3.53) 

-0.571*** 

(-3.61) 

0.496*** 

(3.44) 

-0.621*** 

(-3.17) 

0.519*** 

(5.05) 
0.6280 310 

DDI 
0.476*** 

(5.85) 

-0.524*** 

(-6.10) 

0.464*** 

(5.69) 

-0.561*** 

(-5.57) 

0.526*** 

(5.28) 
0.6468 310 

̔*p< 0.1  ** P< 0.05  *** P< 0.01 

4. ẫ  

ҹԅ ẫ ̆ ԅ ҹ 0-1 ̆ Ӟ

ԅ ѿ ̆ ѿ ҉ ץ Ḡ ῏ Ȃ 11

̆ ҍ SDM Ḡ ѿ ̆ ҹ

ẫȂ 

11 ẫ  

 
0-1  ѿ  

    

DFTI 
0.507* 

(1.73) 

-0.618** 

(-2.09) 

1.401*** 

(5.39) 

-1.560*** 

(-5.76) 

FDL 
0.267*** 

(4.46) 

-0.104 

(-1.13) 

0.271*** 

(4.79) 

-0.139 

(-0.68) 

OPD 
-0.713*** 

(-9.16) 

0.808*** 

(6.96) 

-0.544*** 

(-7.14) 

0.231 

(0.95) 

LHC 
0.0197 

(0.26) 

0.435*** 

(3.80) 

-0.0125 

(-0.16) 

0.431*** 

(2.74) 

LSTE 
0.322*** 

(5.49) 

0.453*** 

(4.21) 

0.367*** 

(6.73) 

0.288 

(1.41) 

Spatial 

Rhôρ̃ 

0.222*** 

(3.84) 

0.490*** 

(4.71) 

Rа 0.6475 0.6471 

̔*p< 0.1  ** P< 0.05  *** P< 0.01 

֒ɻ ғ  
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̂ѿ̃  

2012-2021 31 ҩ ̆ ԅ SDM ̆

ԅ ῏ ȁ ץ № ̆ ѿ ԅ ⇔

ȂҺ Ҋ̔ ῏ № ₮ ⇔ ₮̆

῏ Ȃ׆ № Ӟ ̆ѿҩ

ᴪ ꜚ ⇔ ̆ᵖᴪ └ ⇔ Ȃ׆ №

₮̆ ⇔ ֟₮ׅ ̆қ Ҭ ᾢԍ ̆қ Ҭ

ᴪ ⇔ ⱬ Ȃ 

̂ԋ̃  

1. ᾟ№≠ ̆Ḇ ⇔  

ѿҩ ⇔ ̆ ᾟ№≠

⇔ ꜚᵬ ̆ ѿ ᵣ ̆ ⇔ Һᵣ ⇔

ꜚⱬ̆ Ḇ ⇔ Ȃ ᶫ ̆Ḇᶏῒ

Ȃҍ ̆ ⱬ ҹ̆ Ạ ̆

ᵣ֣ ⌠ Ḃ≠ȁ ȁ Ⱶ̆ᾟ№ ᵣ ⇔ ꜚⱬȂ 

2. ᾟ№≠ ̆ⱴ ֜ ᵬ 

ᵬ ̆қ ᾢ ᴨ̆לҌ ⇔ ₮

Ⱶ Ҭ̕ Ạ ֲ ᵬ̆ ֲ ̕ ѿ֓ ̆

ⱴ Ȃᾟ№≠ ̆Ḇ Ḥ ꜚ ̆ Ҭ ᴑҙ

Ḃ ̆ ᴑҙ ⇔ ꜚⱬ̆ ⇔ Ȃ 

ԍҬ ̆ ẁ қ ̆ ᵣ ̆ ᾟ№≠

῏ ⱴ ֜ ᵬȂ ̆ץ ף

ľ ῇ Ŀ̆ ⱴ қ ҍ ᵬ̆ ̆

Ạ ֲ ᵬ̆ ⱴ ֲ ≠ ̆ ֲ Ȃẫ

ῃ ⇔ ᵣ ̆ ꜚ ⇔ ꜚ ̆ ⱴ ῤ

῀ ᴑҙ⇔ ѿҩ ̆ ⇔ ꜚⱬȂ ҍ

ԑ ֜ ᵬ̆ᾟ№≠ ֟ҙ ⇔ ̆ ꜚ ⇔

Ȃ 

3. ҙⱵ ᶏ ’̆ ꜚ  
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№ ̆ᶏ ̆ Ҭ̆

ץ ҙⱵ ᶏ ’̆ ׆̆ Ḇ

Ȃ ᶏ ῒ ̆ᵖ ᶏ

̆ ԍḤ ̆ ԅ ⌠ ῏ Ⱶ ΐ

ᵣῤ ̆ ѿ Ữ Ӟᴪ Ⱶ ѿ Ȃ ̆ѿ

ⱴ ̆⁞ Ḥ Ҍ ̆ ԅ

Ⱶ ΐᵣҙⱵῤ ׆̆ ᶏ № ֟ ῐ Ȃ ѿ ̆

ⱴ ̆ ᵞ Ⱶ ̆⁞ ̆ҹ ᶏ

ᶫ ῃḠ Ȃ 

4. ̆ Ⱶ ᾝ  

Ҭ ᴑҙ ⇔ ꜚ Һⱬ´̆ ҙ ⇔ ᴑҙҺ Ḥ Ȃ≠

ѿ ⇔ ᴑҙ ̆ ῀ ԅ Ҭ ᴑҙ ̆

ҹᴑҙ ᶫ ‰ ⱵȂ ҙ ҙⱵ ̆

꞉Ҭ ⇔ ᴑҙ ᵬ̆ ῀⇔ ᴑҙԅ Ḃץ̆ ѿ

‗Ḥ ̆Ḇ ᵬ ԑ ῍ Ȃץ Ḥ Ὲ

̆Ḡ Ḥ ̆ᶏ ῒ ᶫ Ḥ Ⱶ ⇔ ᴑҙ Ȃ 

ӊ ̆ Ҥ ̆ⱴ Ȃ 
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