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Abstract

This study evaluated the consistency of the evaluation for the efficiency of spectrum usage and proposed improvement plans. First,
a system for evaluating consistency was devised based on a statistical methodology, and the correlation, discrimination, and adequacy
were derived as detailed criteria. Furthermore, a case study is conducted using empirical data to confirm the practical applicability of
the proposed system. Moreover, improvement plans, such as the expansion of quantitative variables, a combination of variables reflecting
level and change, utilization of complementary variables, control for size effects, consideration of the input-output relationship, weight
adequacy test of variables, and classification of business and non-business usage, were devised. The findings of this study can contribute
to formulating a detailed spectrum-management policy to promote the efficient use of each frequency band. Moreover, a scientific ap-
proach to spectrum management will enhance the reliability and objectivity of policies.
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Table 1. Methodology for the evaluation of the consistency.

Characteristics Methodology Criteria
+ Skewness/Kurtosis
Descriptive statistics + Statistical distribution + Normality

- Shapiro-Wilk test

Correlation + Pearson correlation coefficient - Sign and statistical significance of coefficient
- Kendall’s tau en &n

* t-test

- Sign and statistical significance of difference

Discrimination - Wilcoxon rank sum test . . o .
. . - Sign and statistical significance of coefficient
+ Logit analysis
+ ROC curve
. >
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Table 2. Descriptive statistics.

3. 48 A4
Table 3. Normality test.

Variable | Mean | Median ]S)g Skewness | Kurtosis Variable W St?:j:;;i;éinigsjgce Normality
Demand A | 3.14 3.00 1.23 0.14 2.18 Demand A | 0.98 Significance (0.01) No
Demand B | 2.73 3.00 0.85 —0.65 3.86 Demand B | 0.82 Significance (0.00) No
Demand C | 1.32 1.00 0.87 2.84 9.95 Demand C | 0.71 Significance (0.00) No
Demand D | 1.09 1.00 0.46 6.45 46.35 Demand D 0.40 Significance (0.00) No
Supply A | 542 4.00 3.55 0.29 1.29 Supply A 0.98 Significance (0.01) No
Supply B | 3.16 2.00 253 1.98 535 Supply B 0.84 Significance (0.00) No
Supply C | 489 | 480 | 064 | 18 | 17.88 Supply C | 0.73 Significance (0.00) No
Suply D | 012 | 000 | 038 | 364 | 1524 Supply D | 0.63 Significance (0.00) No
Demand A~D F3b4 o] &8 /A H7tRE W & orslE gy A Yo Ao 2 HrHE Hie] U
+d ARE, SupplyA DE ¥ od ARE 9]‘3]?{“3}. AL G Autel] tal T B me X )
Demand AS] a2 314, FATE 30002 BLASE 4 gyqe #es} ol FolAT Ak RS AAE R,
=9t M= 2474 0149 2.18Z &<l ¥th Demand A+ FEPo] U= AL ojuFAL Q= AL =8 T
BEEE e Jhedel w2 SR WHH 951 g suply D) me HEE 3649} 15242 4
Demand B¢ H#2 27302 et} Demand Aol H] FEE 71Z20A HolW Zho] Helx T 9t}
8] Demand Bell &g Hxo] tfg F7ic) ko] )7t F 32 Shapiro-Wilk 74 A4S A3 Aol
T #5322 E B7HEh Demand CSF DO 7-9-] We 24 EAZS ou)sith. %A AFE ule} o] B
T ol 474 1329 1092 Hrhg Antgem 2] EAAHOZ G930 AL §T B K
Demand Aol ]3] W& #3528 Hol= Ao FolHt) By7} AFAS 7HAA FeS oujeith L9 TF
TAT CI8EE A WMIRT 22 WS HETS qg e 4502 fo49 ol BaE. os
MEgHoR SEHT dAUS et mE FL O ne gobggo) grae ned g 98s A
S BEFA Domand AS Bl B2 AFHA L g oy geet e 29279 o ol A
27F Zavhe AT Bk A F 0 g 2529 A B B Eol A SolE
2L AR A, e, A 4 5 25 =St HEE YTEE 01¥-8 DR A% )
oI oA 1§ REE wol7l AR BAA 2=l zg) w gz wue 74 AR PHEQ Shapiro-
23H8 AJALElTh 3, Demand C Y=o A=E= 2.84 Wilk test2 7= 2o] AA T, HANE AFHS
9 9.95, Demand D 6,459 46,352 P&l A Hlo] mEA 7] Ui FT A Ahes ATERED
= TAZF HE, PR BT NN YAE BEIE A g
3, 2 W7l Yol BARA BT 2428 29)

Supply A9] a2 5422 #ZAEL g9 H
029¢ 1.29% H| WA AFEE 715 W9 e 3ol

“th. Supply BE HHE 31622 = HeE 1.983%
5352 YERATh Supply Co i 4892 f =9} A=
= 1.867 17.882 2= ) Supply D] Ha2 0.122 o
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Table 4. Correlation coefficients.

Variable Pearson correlation coefficient | Kendall’s tau
Demand A 0.48* 0.17*
Demand B 0.15* 0.07*
Demand C —0.11 —0.03
Demand D —0.07 —0.02
Supply A 0.27* 0.09*
Supply B —0.01 —0.01
Supply C 0.04 0.01
Supply D —0.03 —0.03

* denotes the statistical significance at minimum 5 % level.

gt B W7 R7F AeEE WEA ot Pearson
FAAFETGE Kendall®] EF-E E-&3h= 2o A ¢ st
o I8 E B, THE Hds
o 71ZARE AFete ALA T BAEFE BT A
A%t Demand Av HIE&7 WSSt FAHCE {9
s Fhe JAAAE 2 o o]
Demand AT} =& e HE
L5 = 094 7FeAol
J47}1] o] kg l T AR AL YA &
W‘r HEo], AAASE 0482 Ur A AE
(¢}

—/F At Kendall«l E}-r QW v/];ﬂ.?l FHHel = 7t
A olye AdE dAHA AA St} Demand B
Pearson “FHATE FA2 HH 7(0.15)°] =]

om, Kendall®] B¢ HA] FU3 sfElo] Il
Demand A9} WR7FA 2 Fob 280 |8 EA 7 FY
g NFFHAIAE B 94T F itk ek A
F7F e He R Hest AR FAske H olEs
°] 31t} Supply A®] Pearson A= 0272 SAHCS
Z foFolth

33, Demand C9} D= &(— 4
3 Vq 04”01 RI=A et old e A vEE
Ao SHE T o
=

3 2 @
w G AR, B AT w9} o], 5

SRS N HANEE $E G2 7HSS togu
Beo] B, %, ol8age] Y UIUL o e
ole) g BN ABAGTE S(—)9) % BTk A
L EREENEEE RIS M E O E s
A ehde AT B2, oleld A 334 %7
NFEI RS A FHDE 474 B 47
el <Js A% ol R0l Ak Suply B D

& Aol
2 gold AaKE(—)9

SOk A

| EAA %=

sttt Supply C&= H+)©l

3

%
33 _E|.|:|:! =5
i 5¢ T oS5 g M HrARY] HEY AA
AIE A A4 EES HEEA HEE 1 Jd
Foart HlEsH o R S8He At 18R F
Ao ® ey, F A FHEE T A
£ AAg A8 BAS sYs 349 HUtE
Al ttest} Wilcoxon <= AL Al &&3itt
Demand A9] & 7+ H9] Aol= — 1842 FAAHOZ
ok 2102 votHEt) o] = HREA S Yoto] A&7
o] Fetoll 18] Demand A7} 1.847 =4 YEPES 9n|
5. Aol AA
Table 5. Difference test.
Variable Difference t-test Wilcoxon rank
sum test
Demand A —1.84 0.00* 0.00*
Demand B —0.40 0.04* 0.01*
Demand C 0.30 0.14 0.18
Demand D 0.10 0.36 0.19
Supply A ~3.03 0.00* 0.00*
Supply B 0.11 0.86 0.69
Supply C —0.09 0.56 0.49
Supply D 0.04 0.70 0.14

* denotes the statistical significance at 5 % level.
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Table 6. Logit analysis.

Variable Model (1) Model (2) Model (3)
Demand A 1.93* 221%
Demand B 0.82 0.99
Demand C —1.11 —1.77*
Demand D —3.30 —5.76
Supply A 0.29* 0.16
Supply B —0.16 0.01
Supply C 0.44 2.70
Supply D —0.27 —1.49

Intercept —7.59 —5.61* —20.45
Pseudo R’ 0.44 0.13 0.54

* denotes the statistical significance at 5 % level.
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