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Abstract

We aim to examine the effects of big data and analytics (BDA) on firm performance for the A-share
manufacturing firms listed in Shanghai and Shenzhen stock exchanges in China. We first select sample
firms having BDA from their annual reports, then collect financial data for those firms from CSMAR
database. We construct panel data consisting of 53 BDA manufacturing firms or 212 firm-year observations
across seven sectors, namely internet of things(loT), machinery, electricity-electronics, information and
communication, chemicals, medicine and others. With the panel data, we employ panel linear regression
model to perform empirical analysis. We choose operating profit margin(OPM) for firm performance as
dependent variable, R&D intensity(RDI) and BDA dummy(BDAD) as independent variables, and firm size
as control variable. We choose fixed effect(FE) model over random effect(RE) model using Hausman test.
From the FE panel regression using pooled manufacturing data, we find that both BDAD and RDI are
positively associated with OPM and only RDI is statistically significant at 1% level. On the other hand,
from the FE panel regression using manufacturing sectoral data, we find that BDAD is positively related to
OPM in electricity and electronics, information and communication, and chemicals sectors. Among them,
only information and communication sector is statistically significant at 1% level.
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Variable Name Definition Data source
OPM Operating profit margin Operating income/Sales*100% CSMAR DB
Big data and analytics If a firm uses big data then 1, Firms’ annual
BDAD .
dummy otherwise 0 reports
RDI R&D intensity R&D expenditure/Sales CSMAR DB
LNSize Firm size Natural log of total assets CSMAR DB
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<Table 2> Descriptive statistics by sector (N=53)
OPM BDAD RDI LNSize
Sector Min Min Min Min N
Mean SD (Max) Mean SD (Max) Mean SD (Max) Mean SD (Max)
0.173 0.027 22.084
IoT 0.283 0.092 (0375) 0.625 0.518 0 (1) 0.066 0.035 (0.107) 22959 0.743 (23.995) 2
0.095 0.007 19.874
Mech 0.214 0.067 (0392) 0396 0.494 0 (1) 0.049 0.015 (0.076) 24.074 1.830 (26.651) 12
0.118 0.013 21.011
El-El 0.249 0.092 (0.508) 0.596 0.495 0 (1) 0.049 0.022 (0.099) 23.043 1.583 (26.298) 13
0.042 0.011 20.562
InfoCom  0.252 0.128 (0474) 0.536 0.503 0 (1) 0.080 0.044 0.169) 22.875 1.235 (25.693) 14
-0.096 0.009 20.914
Chem  0.182 0.177 (0.464) 0.438 0.512 0 (1) 0.018 0.008 (0.033) 22.547 0.901 (23.379) 4
0.260 0.016 22.886
Med 0.512 0.193 (0.699) 0375 0518 0 (1) 0.028 0.009 (0.040) 23418 0417 (23.928) 2
0.121 0.009 20.940
Others  0.214 0.058 (0297) 0.542 0509 0 (1) 0.036 0.022 (0.076) 23.548 1.852 (26.440) 13
<Table 3> Results of Hausman test
Test summary Chi-sq. statistic Chi-sq. d.f. Prob.
Cross-section random 6.604** 2 0.037

Note : *p<0.01, **p<0.05, ***p<0.10.
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<Table 4> Results of FE panel regression on OPM (N=53)
Variable Coeff. S.E. t-stat. Prob.
<Panel A>
Constant 0.580%* 0.103 5.601 0.000
BDAD 0.003 0.002 1.424 0.157
RDI 0.731* 0.104 7.026 0.000
LNSize -0.016* 0.004 -3.640 0.000
<Panel B>
R 0.996 F-stat. 775.552*
Adj. R 0.995 Durbin-Watson stat. 2.059
Prob.(F-stat.) 0.000

Note : *p<0.01, **p<0.05, ***p<0.10.

<Table 5> Results of panel regression on OPM by sector

BDAD RDI LNSize
Sector R? F-stat.
Coeff. t-stat. Prob. Coeff.  t-stat.  Prob. Coeff. t-stat. Prob.

IoT -0.041**  -3.667  0.035 0.639 1321 0278 -0.004 -0.530 0.633 0994 121.8

Mech  -0.017*%* -2357  0.025 -0.126  -0.341  0.735  0.027  0.964 0342 0.883 17.8

EI'El 0.013 1.315 0.197 0.575 1.186 0244 -0.029 -1.603  0.118 0.971 81.3

InfoCom  0.009*  3.419 0.002 0.861* 5974 0.000 -0.033* -6.537  0.000 0.998 1374.8

Chem 0.037 1.019 0.335 8.578* 4817 0.001 0.062*  1.395 0.196 0974 55.6

Med -0.042  -1309  0.282 3.028  1.021 0382 0.499** 3244 0.048  0.991 83.7

Others ~ -0.009  -0.890  0.384 0.712* 2.847 001 -0.013* -3.653  0.002 0.557 8.4

Note : *p<0.01, **p<0.05, ***p<0.10.
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