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Abstract

Artificial intelligence is well known in promoting technological upgrading of enterprises, but its
role in the transformation and development of small and medium-sized enterprises is rarely cov-
ered in the literature. This paper aims to explore the contribution of artificial intelligence to the
transformation and development of small and medium-sized enterprises, and to quantify this con-
tribution by using statistical methods such as grey prediction model and Cobb Douglas production
function from both macro and micro perspectives. Firstly, the gray prediction model is used to pre-
dict the income and expenditure of enterprises combined with the income and expenditure data of
enterprises from the first quarter of 2018 to the first quarter of 2024, in order to assess the specific
impact of the introduction of artificial intelligence on the enterprise economy. Secondly, based on
Cobb Douglas production function and snow model, the factor contribution rate of artificial intelli-
gence in small and medium-sized enterprises is calculated to evaluate its specific contribution to
transformation and development. By constructing Cobb Douglas production function model, this
paper estimates the contribution rate of capital, labor force and technological level to national rep-
resentative small and medium-sized enterprises. At the same time, it uses snow model to analyze
the impact of artificial intelligence on output, and finds that artificial intelligence contributes more
to the transformation and development of small and medium-sized enterprises, which provides an
important reference basis for small and medium-sized enterprises to formulate transformation and
development strategies. Finally, in order to further improve the prediction accuracy and stability of
the model, support vector regression (SVR) is used to optimize the grey prediction model and Cobb
Douglas production function model. Through SVR model training, the income and expenditure of
enterprises after the introduction of artificial intelligence can be predicted more accurately, and its
contribution to transformation and development can be evaluated. In addition, SVR model can deal
with nonlinear problems well by introducing kernel function, thus improving the adaptability of the
model in practical application. It is found that artificial intelligence can promote the transformation
and development of small and medium-sized enterprises, but its contribution depends not only on
factors such as talent strategy. Therefore, this paper puts forward some suggestions to improve ar-
tificial intelligence policy and talent training mechanism in order to promote small and medium-
sized enterprises to make better use of artificial intelligence for transformation and upgrading. This
research provides ideas and methods for the transformation and development of artificial intelli-
gence and enterprise management.
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Figure 1. Research flow chart
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Table 1. When artificial intelligence was introduced, the expenditure forecast unit of small and medium-sized enterprises in
Qingdao in the first quarter of 2024 (10,000 yuan)
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2018 4 2019 £ 2020 £ 2021 % 2022 4 2023 4 2024 4

BAME 1088.5 1103.7 1190.4 1192.6 1238.3 1244.5 1257.7
SEBAA 1085.9 1099.3 1188 1189 1233 1242 1255
R 0.24% 0.4% 0.2% 0.3% 0.43% 0.2% 0.21%

Table 2. When artificial intelligence was introduced, the revenue forecast unit of small and medium-sized enterprises in Qing-
dao in the first quarter of 2024 (10,000 yuan)
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= 0.19% 0.17% 0.3% 0.18% 0.26% 0.31% 0.2%
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Figure 2. Trend chart of enterprise expenditure and income forecast when artificial intelligence is introduced
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Table 3. Statistical indicators of production factors of enterprises
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Table 4. Cobb Douglas production function factor conversion value

4. MmERRHTE R ERERE

Gt & RN Al MSE MAE HALFEE
FARKF R 0.67 422 436 3.98 0.87
5851510 N) 3215 3.61 3.84 3.45 0.84
A FEGEAR D) 1215.64 3.24 3.43 3.18 0.86
HoAb R 3 R 5 0.36 2.11 2.48 1.97 0.83

Y B 7 N AT TE SR A = R B, SRS R Sk o + BT A RIS, RATRM o+ f =11, X7ERE
AP HOAZIRI Y, XFORE AR EE L RY Rme R, RA R R ESARKT, F

ok =N Ak 2%
REIR E AT U aE

LR P/ L I 5 N N N S i v O 7 e

R N BESIN TNV T R N B IS LR O Al )3 ) 22 5 B I S5 BRI\ 5 1

SLFHRIAT — AR A P REOHAT T SEREIR a+ f=1, XEWE S T AR A, "4
RERA AP Uy KT S e, 110 20l e M AR KR ST A B R M3 5], KBt N

DOI: 10.12677/aam.2025.148383 204

IS P eyt e


https://doi.org/10.12677/aam.2025.148383

G

5 ) I £ X 7 T R 2 18] 3 A ML 36, S0 R AR B AT KIS IR B (107 A et 1) 57
SR AR RN, A ] A TR, SRR BRSO Y, (R R S BN, WS

R WE AR, T HARE ZR (50 200 S G, (H AR B

Cobb-Douglas Production Function

175
200

175 150

150

)
o

125

100

Output (@)

Technology

75

50 r75

25
50

200
25

150
125
Qb/ 100
Ly

%

25

200
0

Figure 3. Distribution of output affected by technology (artificial intelligence)
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Table 5. Statistical test of snow model
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Figure 7. Standardized anomaly detection Atlas
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Figure 8. Scatter plot of machine sampling distribution
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Figure 9. SVR simulation revenue and expenditure test
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