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Table 1.1 Stockprice-earnings ratio data
class interval frequency cumulative frequency
7.5~12.5 7 7
12.5~17.5 2 9
17.5~22.5 8 17
22.5~27.5 4 21
27.5~32.5 2 23
32.5~37.5 4 27
37.5~42.5 2 29
total 29

2k (order statistic)2] Zt, & ARFES ZL ARE 2 A7 £AUE S0
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Table 2.1 Frequency distribution of weights

class interval frequency cumulative frequency
36.5~46.5 1 1
46.5~56.5 14 15
56.5~66.5 14 29
66.5~76.5 4 33
76.5~86.5 6 39
86.5~96.5 1 40
total 40
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Figure 2.1 Histogram and frequency polygon for the data in Table 2.1
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Figure 2.2 The fifth class interval for the data in Table 2.1
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Figure 2.3 The fifth class interval for the data in Table 2.1, by Kim (2013)
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Table 3.1 An example of simulated data obtained as a result of a single simulation

class interval  weight class interval weight class interval  weight class interval weight
1 43.2244 2 54.2046 3 60.6342 4 68.8032
2 47.2349 2 54.8239 3 63.0995 4 69.5980
2 47.4119 2 55.9639 3 63.1185 4 71.0730
2 48.7579 2 56.2352 3 63.6173 5 77.9295
2 49.4004 2 56.4924 3 63.9928 5 78.1678
2 49.9219 3 56.8272 3 64.6770 5 80.8852
2 51.1836 3 57.2732 3 64.9573 5 80.9480
2 51.4787 3 58.1474 3 65.3281 5 83.4023
2 51.8730 3 58.3745 3 65.7282 5 84.4875
2 52.0170 3 59.3680 4 67.2990 6 87.9500

Table 3.2 Quartiles of the data in Table 3.1 and quartiles by methods 1~4

quartile Table 3.1 method 1 method 2 method 3 method 4
Q1 53.1108 53.2857 52.8333 53.3431 53.2590
Q2 60.0011 60.4286 60.1667 59.7526 59.8393
Q3 68.0511 70.2500 69.5000 68.2473 68.6181
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Table 3.3 Simulation result regarding the quartiles for Figure 2.1
Q1 Q2 Qs

S (Qi — Qi))? 10530.5 14667.8 43424.4

S(Qs — Ql(g))2 12436.3 12342.6 27030.9

S (Qs — Qi(S))2 10581.3 11465.6 24737.1

> (Qi — Qiw)? 10529.3 11365.4 22145.9
number of Q;’s closer to Q;(1) 5193 3780 2868
number of @;’s closer to Q;(4) 4807 6220 7132
number of Q;’s closer to Q;(2) 3923 4246 3569
number of Q;’s closer to Q;(4) 6077 5754 6431
number of @;’s closer to Q;(s) 5072 5002 4906
number of Q;’s closer to Q;(4) 4928 4998 5094

Table 3.4 Simulation result regarding the deciles for Figure 2.1

Dy Do D3 Dy D D~ Ds Doy
S(D; — Di(u)z 13882.8 12232.8 8541.2 4167.2 21659.7 14814.4 87571.7 35406.4
S (D; — D,;(Q))Q 15752.4 14999.4 8734.6 3995.4 15190.1 7160.9 38619.8 23653.1
S (D; — Di(g))2 11824.7 11798.9 8103.4 4624.9 12818.6 7459.0 38879.1 22829.1
S (D; — Di(4))2 11641.0 11798.9 7889.4 3924.0 12825.8 6425.7 35923.2 22829.0
number of D;’s closer to Dj(y) 4498 4620 4967 3704 3567 3437 3272 3621
number of D;’s closer to Dj(y) 5502 5380 5033 6296 6433 6563 6728 6379
number of D;’s closer to Dj(a) 4205 3989 3918 3903 4368 5181 4907 4678
number of D;’s closer to Dj4) 5795 6011 6082 6097 5632 4819 5093 5322
number of D;’s closer to Dj(s) 5075 0 5221 4970 5123 5065 4880 4939
number of D;’s closer to Djy) 4925 0 4779 5030 4877 4935 5120 5061
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o]Ho|: Kim 5 (2001)2] Y3t 212
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Table 3.5 Frequency distribution of weights (8 class intervals)
class interval frequency cumulative frequency
33.5~41.5 1 1
41.5~49.5 3 4
49.5~57.5 17 21
57.5~65.5 7 28
65.5~73.5 4 32
73.5~81.5 5 37
81.5~89.5 2 39
89.5~97.5 1 40

total 40
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Figure 3.1 Histogram and frequency polygon for the data in Table 3.5
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Table 3.6 Simulation result regarding the quartiles for Figure 3.1
Q1 Q2 Qs
>(Qi — Qiny)? 6014.5 4933.6 36717.3
S(Qi — Qi(2))? 6549.3 2423.6 22910.6
Qi — Qiz))? 5968.8 2812.8 22555.1
Qi — Qiw))? 5973.3 2367.2 24271.7
number of Q;’s closer to Q;(1) 4933 3592 3092
number of Q;’s closer to Q;(4) 5067 6408 6908
number of Q;’s closer to Q;(2) 4510 5548 5819
number of Q;’s closer to Q;(4) 5490 4452 4181
number of Q;’s closer to Q;(s) 5061 4971 5551
number of Q;’s closer to Q;(4) 4939 5029 4449

Table 3.7 Simulation result regarding the deciles for Figure 3.1

Dy Do D3 Dy Dg D7 Ds Dy
S(D; — Di(l))z 5545.3 5912.2 5966.1 7206.7 28457.5 15992.1 17435.9 33081.3
S(D; — qu(z))z 5859.9 6435.4 6124.2 5776.7 18840.5 7442.3 7697.5 14104.8
S(D; — Di(g))2 3230.9 5702.5 5909.1 5789.3 14052.2 6765.4 7726.2 14993.6
S(D; — Di(4))2 3169.2 5662.1 5909.9 5749.7 13887.3 6776.1 7673.2 13804.0

number of D;’s closer to Dj;y 3197 4855 4828 4199 3032 2512 2595 3302
number of D;’s closer to D;4) 6803 5145 5172 5801 6968 7488 7405 6698
number of D;’s closer to Dy 2667 4555 4583 5064 3685 4143 5183 5286
number of D;’s closer to D;4) 7333 5445 5417 4936 6315 5857 4817 4714
number of D;’s closer to D;(3y 5131 5093 4967 5042 4944 4971 5123 5021
number of D;’s closer to D4y 4869 4907 5033 4958 5056 5029 4877 4979
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Figure 3.2 Histogram and frequency polygon for the data in Kim et al. (2002)

Table 3.8 Simulation result regarding the quartiles for Figure 3.2

Q1 Q2 Qs
S(Qi — Qq,(l))z 4577.9 13781.3 11398.5
S(Q4: — Qi(Q))Z 3747.1 6098.2 10116.0
T(Qi — Qiz))? 3739.3 6228.4 9422.6
(i — Qiwy)? 3694.6 5627.0 9183.5
number of Q;’s closer to Q;(1) 4474 3262 4432
number of Q;’s closer to Q;(4) 5526 6738 5568
number of Q;’s closer to Q;(2) 4379 5023 4093
number of Q;’s closer to Q;(4) 5621 4977 5907
number of Q;’s closer to Q;(s) 5156 4960 5037
number of Q;’s closer to Q;(4) 4844 5040 4963

Table 3.9 Simulation result regarding the deciles for Figure 3.2

D, Do D3 Dy Dg D+ Dg Dy
> (Di — Di(l))z 4166.6 4103.7 3743.5 9208.8 31317.8 8041.3 5309.2 11063.1
S (D; — Di(2))2 4810.2 4051.1 1918.2 6502.3 11487.1 8911.3 2325.1 6959.4
S (D; — Di(3))2 4067.6 3845.4 21929 5917.1 10355.5 8473.7 2360.6 6318.3
S (Di — Di(4))2 4060.1 3842.6 1916.5 5723.0 10229.1 8033.9 2346.3 6318.6

number of D;’s closer to Dy 4913 4642 3813 2647 2759 4398 2449 3327
number of D;’s closer to D;4) 5087 5358 6187 7353 7241 5602 7551 6673
number of D;’s closer to Dy) 4404 4402 4051 3958 4626 4784 4789 4267
number of D;’s closer to D;4y 5596 5598 5949 6042 5374 5216 5211 5733
number of D;’s closer to Dj(3y 5085 5080 5129 4994 5027 4967 4631 5206
number of D;’s closer to D) 4915 4920 4871 5006 4973 5033 5369 4794

@ Rol@ Holn Stk EoTige] BahE 2% AAY, AR 4% RSl Yol Fel AL
Pkl H8 BASE AFHe A AN L, w47 He T ST BASE Al A A
He 2L 2 4 9ok
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Abstract

When we deal with grouped statistical data, it is desirable to use a calculation
method that gives as close value to the true value of a statistic as possible. In this paper,
we suggested a new method to calculate the quantiles of grouped data. The main idea
of the suggested method is calculating the data values by partitioning the pentagons,
that correspond to the class intervals in the frequency polygon drawn according to the
histogram, into parts with equal area. We compared this method with existing methods
through simulations using some datasets from introductory statistics textbooks. In the
simulation study, we simulated as many data values as given in each class interval
using the inverse transform method, on the basis of the distribution that has the shape
given by the frequency polygon. Using the sum of squares of differences from quantiles
of the simulated data as a criterion, the suggested method was found to have better

performance than existing methods for almost all quartiles and deciles.
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