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Forecasting Demand of 5G Internet of things based on
Bayesian Regression Model

Kyung Jin Park® - Taehan Kim**

Abstract

In 2019, 5G mobile communication technology will be commercialized. From the viewpoint of technological
innovation, 5G service can be applied to other industries or developed further. Therefore, it is important
to measure the demand of the Internet of things (1oT) because it is predicted to be commercialized widely
in the 5G era and its demand hugely effects on the economic value of 5G industry. In this paper, we applied
Bayesian method on regression model to find out the demand of 5G loT service, wearable service in
particular. As a result, we confirmed that the Bayesian regression model is closer to the actual value than
the existing regression model. These findings can be utilized for predicting future demand of new industries.
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Table 1) Results of Regression

Number of x 1
Name of x Num LTE Job Econ
Adj R? 0.97 0.01 0.32 0.54
P-value 2e-16 0.18 2e-05 0.48
Number of x 2
Name of x Num & LTE | Num & Job | Num & Econ | LTE & Job LTE & Econ | Job & Econ
Adj R’ 0.96 0.96 0.96 0.33 0.57 0.55
F-test 4.12e-33 5.42¢-33 4.38e-33 4.75e-05 3.02e-09 7.6E-09
Num LTE Job
1.2e-33 5.3e-30 2.6e-26 0.16 -0.00 0.15
P-value
LTE Job Econ Job Econ Econ
0.36 0.59 0.40 2.3e-05 0.49 1.2e-05
Number of x 3
Name of x Num & LTE & Job | Num & LTE & Econ | Num & Job & Econ LTE & Job & Econ
Adj R 0.96 0.96 0.96 0.59
F-test 9.58e-32 6.88e-32 1.21e-31 4.95E-09
Num LTE
3.92e-29 3.5e-25 2.5e-25 0.03
P-value
LTE 0.56 LTE 0.28 Job 0.80 Job 0.09
Job 0.35 Econ 0.30 Econ 0.50 Econ 3.66e-06
Number of x 4
Name of x Num & LTE & Job & Econ
Adj R? 0.96
F-test 1.41E-30
Povalue Num LTE Job Econ
4.47e-24 0.26 0.67 0.35
PSS ulE 27 2 o 4 itk meiA ey} ¥ AEAS Bl 45, 46, 47719 H)
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B ATAE 27 4] FAT 2 27k 5 30,365, 20,9200] Zokshich. 517149 4w
AL HolF AR AR A Sl WA g noirl 2gR 2GAR(R) 44 2E /)2
wo] =]k 3] welS A gaglet. HSiHe o Aol A ok 0,975, o= HA ol 719l 4 WEL
A wolah uls} o] s|7koE AAS o F&M  Aualiog) slolA 717+ Wb 979 AEHL 7
SR ARl Al #F S FUESY A3 qloke A2 dnldt, 2] 38 94 2E |
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(Table 2) Regression Analysis Value of Wearable Device

X 4 45 46
Min -149911 -157859 -146607
1Q -41873 -43327 -46789
Residuals | Median ~7496 -11734 -14907
3Q 63300 66930 67744
Max 115357 122699 129067
Num
estimate Std. 30865.1 30364.5 29920.2
Coefficients Error 795.5 813.2 819.1
t value 38.798 37.337 36.530
Pr(lt|) (2e-16™ ( 2e-16™ (2e-16™
Signif. codes : 0 " 0.001 " 0.01 " 0.05" 0.1 "1
Multiple R-squared | 0.973 | 0.970 [ 0968 | Adjusted R-squared | 0.972 | 0.969 | 0.967
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(Table 3) Result of Bayes Regression Model of Period 44, 45, 46

4 chains, each wit iter

10000; warmup = 5000; thin = 1

post-warm up draws per chain 5000
total post-warmup draws 20000
b0 bl sigma Ip_
X =44
mean -43562.29 30871.56 69128.35 -500.40
se_mean 240.88 9.32 80.04 0.02
sd 21393.81 828.20 8006.06 1.28
2.5% -85504.91 29215.25 55644.83 -503.79
50% -57833.15 30322.31 63505.76 -500.97
97.5% -1166.10 32472.42 87009.71 -498.96
Rhat 1 1 1 1
x = 45
mean -35791.29 30364.05 72964.44 -514.44
se_mean 242.19 9.10 80.50 0.01
sd 22081.40 835.61 8164.79 1.25
2.5% -79261.63 28724.12 59012.40 -517.62
50% -36014.64 30366.37 72265.19 -514.12
97.5% 7807.37 31995.22 90735.47 -513.01
Rhat 1 1 1 1
X = 46
mean -29089.18 29937.84 75829.95 -527.92
se_mean 248.96 9.41 83.62 0.02
sd 22773.80 844.87 8459.32 1.27
2.5% -74290.35 28270.48 61642.20 -531.17
50% -28925.79 29933.05 74989.96 -527.60
97.5% 15028.23 31600.93 94587.22 -526.49
Rhat 1 1 1 1
{Table 4) Predicted Value of Period 45, 46, 47 by Regression Model and Bayes Regression Model
‘ Min 2.5% ‘ Forecasted value 97.5% ‘ Max
x = 45
Regression result 1381465 - Fit : 1510783 - 1640101
Median Mean
Bayes result 1070832 1197654 1345002 1346320 1489204 1633060
x = 46
Regression result 1408474 - Fit : 1537071 - 1665668
Median Mean
Bayes result 1070986 1220288 1362898 1363623 1510118 1620457
x = 47
Regression result 1435626 - Fit : 1563635 - 1691645
Median Mean
Bayes result 965977 1200571 1361990 1362608 1524148 1737575
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(Table 5> Predicted Value of Period 48 by Bayes Regression Model

Bayes result

Min

2.5%

Median

Mean 97.5% Max

1021049

1230772

1392480

1392708 1555440 1811548
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