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A simulation study on elementary price indexes and sampling designs 
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 ࠋࡓࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇࡿ࠶ࡀ

 

In order to estimate consumer price index, elementary price index number formulas, such as 

Carli, Dutot, and Jevons indexes, are used at the lowest aggregation level. Using scanner data 

for instant noodles, we simulate various sampling designs that collect price data to compare 

these elementary index number formulas. The findings of this study are as follows. First, the 

Dutot, Jevons, and the Carruthers, Sellwood, Ward, Dalén (CSWD) index formulas are more 

accurate than the Carli index formula for estimating the target population price index. Second, 

the accuracy of the Carli index relatively depends more on sampling designs, such as sample 

size, and shop and product collection methods. Third, the Dutot index accurately estimates the 

target price index when the sampled products are homogenous between shops. Fourth, the 

accuracy of the Jevons and CSWD indexes is stable and their accuracy is independent of the 

sampling designs. Finally, when the shops are purposively sampled with a small sample size, 

the bias of an elementary index formula from the target price index can be large. 
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ᇶᮏᣦᩘࠋࡓࡗ࡞࡟࠺ࡼࡿࢀࢃ⾜ࡶ✲◊ࡢDorf-
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ࠋࡿࢀࡽ࠼⪄࡜ࡿ࠶ࡀ⩏ពࡣ࡟࡜ࡇࡿ

ᮏ✏ࡢᵓᡂࡣ௨ୗࡣ࡛❶2ࠋࡿ࠶࡛ࡾ࠾࡜ࡢ㸪≀

౯ᣦᩘࡢရ┠ࣞࡢࣝ࣋㞟ィࡿࢀࡽ࠸⏝࡟୺࡞ᇶᮏ

ᣦᩘ࡚࠸ࡘ࡟ㄝ᫂ࡣ࡛❶3ࠋࡿࡍ㸪฼⏝࣮ࢹࡿࡍ

❶4ࠋࡿ࡭㏙࡚࠸ࡘ࡟᪉ἲࣥࣙࢩ࣮࣑ࣞࣗࢩ࡜ࢱ

㸪ࡣ࡛❶5ࠋࡍ♧ࢆᯝ⤖ࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ㸪ࡣ࡛

ศᯒ࡜ࡵ࡜ࡲࡢ௒ᚋࡢᒎᮃ࡚࠸ࡘ࡟㏙ࠋࡿ࡭

2. ≀౯ᣦᩘࡢᇶᮏᣦᩘ

ᮏ⠇࡛ࡣ㸪ILO㸦2004㸧࡜ Silver and Heravi

ᇶᮏᣦᩘࡢ㸪ᾘ㈝⪅≀౯ᣦᩘ࡚࠸࡙࡜ࡶ࡟(2007)
1᪥ᮏࡢ኱つᶍ࡞ POS ࡚ࡋ࡜✲◊౯≀ࡓ࠸⏝ࢆࢱ࣮ࢹ

Imai,S. and Watanabe, T., “Product Downsizing and Hid-
den Price Increases: Evidence from Japan’s Deflationary
Period”, Asian Economic Policy Review, Vol.9, pp.69-
89(2014) ࡸ Handbury, J., Watanabe, T., and Weinstein,
D. E., “How Much Do Official Price Indexes Tell Us about
Inflation?”, NBER Working Paper No.19504(2013)ࡀ࡝࡞
ࠋࡿ࠶

ศ㢮ࡢᑠ᭱ࡿࢀࡉ㞟ィࡀᣦᩘࠋࡿࡍㄝ࡚᫂࠸ࡘ࡟

㸦ရ┠㸧ෆ࡛㸪ᇶ‽᫬ ẚ㍑᫬࡜0 tࡢ୧᪉ࡢ᫬Ⅼ࡟

ࡀ〇ရࡿࢀࡉ ほࡀ㔞ᩘ࡜㸪౯᱁࡚࠸࠾ M ✀㢮

ࡿࡅ࠾࡟ᇶ‽᫬ࠋࡿࡍ࡜ࡿ࠶ M ✀㢮ࡢ〇ရࡢ౯

᱁ᩘ࡜㔞ࢀࡒࢀࡑࢆ p0 = {p0m}, q0 = {q0m},m =

1, . . . ,M ,ẚ㍑᫬ࡿࡅ࠾࡟౯᱁ᩘ࡜㔞ࢀࡒࢀࡑࢆ

pt = {ptm}, qt = {qtm},m = 1, . . . ,M ࡍ࡜

ᣦᩘPCࣜࣝ࢝ࠋࡿ (p0, pt)㸪ࢺࣗࢹᣦᩘPD(p0, pt)㸪

ᣦᩘࢬ࢙ࣥ࣎ࢪ PJ (p0, pt)㸪CSWD㸦Carruthers,

Sellwood, and Ward(1980)㸪Dalén(1992)㸧ᣦᩘ

PCSWD(p0, pt)ࡣ㸪௨ୗ࡟࠺ࡼࡢᐃ⩏ࠋࡿࢀࡉ

PC(p0, pt) =
M
∑

m=1

(ptm/p0m)/M (1)

PD(p0, pt) =

∑M
m=1

ptm/M
∑M

m=1
p0m/M

(2)

PJ (p0, pt) =
M
∏

m=1

(ptm/p0m)1/M (3)

PCSWD(p0, pt) =
√

PC(p0, pt)PH(p0, pt) (4)

,㸪PH(p0࡛ࡇࡇ p1)ࡣ㸪௨ୗ࡟࠺ࡼࡢᐃ⩏ࡿࢀࡉ

ㄪ࿴ᖹᆒ࡛ࠋࡿ࠶

PH(p0, pt) =

[

M−1
∑

(

ptm
p0m

)

−1
]

−1

(5)

ᇶᮏᣦᩘࡢᛶ㉁ࢆ⌮ㄽⓗ࡟⪃ᐹࡿࡍ㝿࡟㸪୍⯡

ࡿࢀࡽ࠸⏝ࡀࢳ࣮ࣟࣉ࢔බ⌮ⓗ࡟ බ⌮ㄽࡢᣦᩘࠋ2

ⓗࡣ࡛ࢳ࣮ࣟࣉ࢔㸪ᣦᩘ⟬ᘧ࡚ࡋ࡜ᮃ࡜࠸ࡋࡲ⪃

ࡀᣦᩘࡢಶูࢆᛶ㉁㸦බ⌮㸧ࡢ࠿ࡘࡃ࠸ࡿࢀࡽ࠼

ᣢ࠿ࡢࡿ࠸࡚ࡗ☜ㄆࡿࡍ ࢳ࣮ࣟࣉ࢔࡞බ⌮ㄽⓗࠋ3

ࡿࡳ࡚࠸ࡘ࡟⌮බࡿࢀࡉ࡞ࡳ࡜㔜せ࡟≉࡚࠸࠾࡟

㸪ୖࡎࡉࡓ‶ࢆࢺࢫࢸ᫬㛫Ⅼ㏫ࡣᣦᩘࣜࣝ࢝㸪࡜

᪉ࡕࢃ࡞ࡍࠋࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿ࠶ࡀࢫ࢔࢖ࣂ㸪

PC(p0, pt)PC(pt, p0) ≥ 1 (6)

2ᇶᮏᣦᩘࡢᛶ㉁᳨ࢆウࡢࡘ୍࠺ࡶࡿࡍ᪉ἲࡀ⤒῭⌮ㄽⓗ

ࡢ⪅㈝㸪ᾘࡣ࡛ࢳ࣮ࣟࣉ࢔ㄽⓗ⌮῭⤒ࠋࡿ࠶࡛ࢳ࣮ࣟࣉ࢔

ຠ⏝㛵ᩘࢆ௬ᐃ࡚ࡋ㸪ಶูࡢᣦᩘࡀ⏕ィ㈝ᣦᩘࡢⰋ࠸㏆ఝ

ࡣ࡚࠸ࡘ࡟ࢳ࣮ࣟࣉ࢔Ꮫⓗ῭⤒ࠋࡿࡍ㆟ㄽ࠿ࡿ࠸࡚ࡗ࡞࡟

Diewert(1995) ࡸ ILO(2004)࡟ヲࠋ࠸ࡋ
3㔜せࡿࢀࡽ࠼⪄࡜බ⌮ࡣ㸪㐃⥆ᛶ㸪ྠ୍ᛶ㸪⌧ᅾ౯᱁࡟

㛵ࡢ࡚ࡋ༢ㄪᛶ㸪ᇶ‽᫬Ⅼ౯᱁࡟ᑐࡿࡍ༢ㄪᛶ㸪ẚ౛ᛶ㸪㏫

ẚ౛㸪୰㛫್㸪ᗑ⯒ࡢᑐ⛠ⓗྲྀᢅ࠸, ౯᱁㣕᳨ࡡ㊴ࡧᰝ㸪᫬
㛫Ⅼ㏫㸪㑄⛣㸪ඹ㏻༢఩ᛶࡿ࠶࡛࡝࡞㸦ILO(2004)㸧ࠋ
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ࡽ࠿㸪ᇶ‽᫬ࡀ౯᱁ࡢ〇ရࡿ࠶㸪ࡣࢀࡇࠋࡿ࠶࡛

ẚ㍑᫬ࡓࡋ᪼ୖ࡬ᚋ࡟ᇶ‽᫬ࡢ౯᱁࡟ᡠࡋ࡜ࡓࡗ

ࡀ㸪ᣦᩘࡶ࡚ 1௨ୖࢆ࡜ࡇࡿ࡞࡟ព࿡ࡋ㸪ᣦᩘ࡜

-㸪Diew࡚ࡗࡀࡓࡋࠋ࠸࡞ࡣᛶ㉁࡛࠸ࡋࡲᮃࡣ࡚ࡋ

ert(1995) ࡸ ILO(2004) ᥎ࢆ⏝฼ࡢᣦᩘࣜࣝ࢝ࡣ

ዡࠋ࠸࡞࠸࡚ࡋ

㔜せࡢ࡚࡭ࡍࡢ㸪༢఩ඹ㏻ᛶ௨እࡣᣦᩘࢺࣗࢹ

ࡢ〇ရࡢ㸪ရ┠ෆࡣ༢఩ඹ㏻ᛶࠋࡍࡓ‶ࢆ⌮බ࡞

ࡀᣦᩘࡶ࡚ࡋ࡜ࡓࢀࡉኚ᭦ࡀᐃ༢఩ ࡢࢀࡒࢀࡑ

ᙳ㡪࠺࠸࡜࠸࡞ࢀࡉᛶ㉁࡛㸪ရ┠ෆࡢ〇ရྠࡀ㉁

ࡗࡀࡓࡋࠋࡿ࠶ᛶ㉁࡛ࡿࢀࡉࡓ‶࡟ⓗື⮬ࡤࢀ࠶࡛

࡚㸪ࢺࣗࢹᣦᩘࢆ฼⏝ࡿࡍሙྜࡣ㸪ရ┠ෆࡢ〇ရ

ࠋࡿ࠶㔜せ࡛ࡀ࡜ࡇࡿ࠶㉁ⓗ࡛ྠࡀ

࡭ࡍࡿࢀࡉ࡞ࡳ࡜㔜せ࡟≉㸪ࡣᣦᩘࢬ࢙ࣥ࣎ࢪ

࡟㸪ILO(2004)࡛⤒㦂ⓗࡓࡲࠋࡍࡓ‶ࢆ⌮බࡢ࡚

࡚ࢀࡉᣦ᦬ࡀ࡜ࡇࡿ࡜ࢆ್࠸㏆࡜ᣦᩘࢬ࢙ࣥ࣎ࢪ

ࡿ࠸ CSWDᣦᩘࡣ㸪౯᱁㣕᳨ࡡ㊴ࡧᰝ㸦ᇶ‽᫬

Ⅼࡢ౯᱁ࡢࢱ࣮ࢹ୪࡜ࡧẚ㍑᫬Ⅼࡢ౯᱁ࡢࢱ࣮ࢹ

୪ࢆࡧኚ᭦ࡶ࡚ࡋᣦᩘࡀᙳ㡪࠸࡞ࢀࡉ㸧࡜㑄⛣ᛶ

᳨ᰝ㸦0᫬ࡽ࠿ 1᫬ࡢ࡬౯᱁ᣦᩘ࡜ 1᫬ࡽ࠿ 2᫬

ࡽ࠿㸪0᫬ࡀ✚ࡢ౯᱁ᣦᩘࡢ࡬ 2᫬ࡢ࡬౯᱁ᣦᩘ

⌮බ࡞㔜せࡢ㸪௚ࡀ࠸࡞ࡉࡓ‶ࢆ㸧ࡿ࡞ࡃࡋ➼࡟

ࠋࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡍࡓ‶࡚࡭ࡍࡣ

୍᪉㸪ᇶᮏᣦᩘࡢ┦㐪ࡣ㸪౯᱁ࢆࢱ࣮ࢹᖹᆒࡍ

⏝ࢆࢱ࣮ࢹ౯᱁ࡌ㸪ྠࡽ࠿ࡿ࠶ࡶ㐪࡛┦ࡢ᪉ἲࡿ

ࡳ⤌ࡢᇶᮏᣦᩘ࡞࠿ࡽ᫂ࡀ㸪኱ᑠ㛵ಀ࡟ሙྜࡓ࠸

ࢬ࢙ࣥ࣎ࢪᣦᩘ㸪ࣜࣝ࢝㸪ࡤ࠼౛ࠋࡿ࠶ࡀࡏࢃྜ

ᣦᩘ㸪ㄪ࿴ᖹᆒࡢ㡰࡟ᑠࡓࡲࠋࡿ࡞ࡃࡉ㸪ᇶᮏᣦ

ࢆᣦᩘࢺࣗࢹࡣᣦᩘࢬ࢙ࣥ࣎ࢪ㸪ࡽ࠿ᘧ⟭ࡢᩘ 2

ḟ㏆ఝ࡜ࡇࡿ࠸࡚ࡋ㸪ࢬ࢙ࣥ࣎ࢪᣦᩘ࡜CSWDᣦ

㸪࡜ࡇ࠸ࡉᑠࡶࡾࡼᣦᩘࣜࣝ࢝㸪ࡾྲྀࢆ್࠸㏆ࡣᩘ

౯᱁ศᩓࡀ኱࡜ࡿ࡞ࡃࡁ㸪ᇶᮏᣦᩘ㛫ࡢᕪࡀ኱ࡁ

ࠋ㸦ILO(2004)㸧ࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇࡿ࡞ࡃ

3. ศᯒ᪉ἲ࡜ࢱ࣮ࢹ

3.1 POSࡢࢱ࣮ࢹᵓᡂ

ᮏ✏࡛ࡣ㸪ᇶᮏᣦᩘࡢᛶ㉁ࢆ POSࢆࢱ࣮ࢹ⏝

࡛ࡇࡇࠋࡿࡍウ᳨࡚ࡗࡼ࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩࡿ࠸

ࡿ࠸࡚ࡋᥦ౪ࡀ㸪බ┈㈈ᅋἲேὶ㏻⤒῭◊✲ᡤࡣ

඲ᅜࠕ POSࢫࢡࢵࢹࣥ࢖࣭ࢱ࣮ࢹ㸦NPI㸧ࠖ 㸪ࡽ࠿

2005ᖺ 4᭶ࡽ࠿ 2007ᖺ 3᭶ࣉࢵ࢝ࡿࡅ࠾࡟㯝ࡢ

᪥ูPOSࢆࢱ࣮ࢹ฼⏝ࠋࡿࡍNPIࡣ㸪඲ᅜ⣙ 350

ࡢ࣮ࣃ࣮ࢫࡢ POSࢆࢱ࣮ࢹ㞟ィࠋࡿ࠶࡛ࡢࡶࡓࡋ

㸦GMS㸧㸪࣮ࣃ࣮ࢫྜ⥲㸪ࡣ࡟࣮ࣃ࣮ࢫ࠺࠸࡛ࡇࡇ

㣗ရ࣮ࣃ࣮ࢫ㸦SM㸧,࣮ࣃ࣮ࢫࢽ࣑㸦ࢽ࣑ SM㸧ࡀ

ࠋࡿࢀࡲྵ

᪥ู POSࡣ࡟ࢱ࣮ࢹ㸪JAN࡛ࢻ࣮ࢥ㆑ูࢀࡉ

⯒᪥ู࣭ᗑࡀ㈍኎Ⅼᩘ࡜㈍኎㢠㸦⛯㎸㸧ࡢ〇ရࡿ

ࢆ㈍኎౯᱁ࡢ㸪᪥ู࣭〇ရูࡾ࠾࡚ࢀࡉグ㘓࡟ู

ィ⟬࡛ࡓࡲࠋࡿࡁ㸪POSྛࡣ࡟ࢱ࣮ࢹ JAN࣮ࢥ

ࡢ⯒㸪ྛᗑྡ࣮࣮࣓࢝࡜⛠ྡࡢ〇ရࡿࡍᑐᛂ࡟ࢻ

ᴗែ᝟ሗ㸦GMS㸪SM㸪ࢽ࣑ SMࡢ 3ศ㢮㸧ྵࡶ

ࠋࡿࢀࡲ

᪥ᮏࡵࡌࡣࢆከࡢࡃᅜ࡛ࡣ㸪ᾘ㈝⪅≀౯ᣦᩘࡣ

᭶ḟ࡛సᡂ࡛ࡇࡑࠋࡿ࠸࡚ࢀࡉᮏ✏࡛ࡶ㸪᭶ḟࡢ

ᇶᮏᣦᩘ᳨࡚࠸ࡘ࡟ウྛࠋࡿࡍ〇ရ࡚࠸ࡘ࡟㸪᭶

ࡇࡿ㈍኎Ⅼᩘྜィ࡛๭ࡢ᭶ูࢆ㈍኎㔠㢠ྜィࡢู

ィࢆᖹᆒ㈍኎౯᱁㸦༢఩౯᱁㸧ࡢ㸪᭶ูࡾࡼ࡟࡜

౯ࢆ㔞㸪༢఩౯᱁ᩘࢆ㸪㈍኎Ⅼᩘ࡚ࡋࡑࠋࡿࡍ⟭

᱁࡚ࡋ࡜ศᯒ࡟฼⏝ࡿࡍ 2005ᖺࠋ4 4᭶ࡽ࠿ ࠿24

᭶㛫ࣉࢵ࢝ࡢ㯝ࡢ᪥ูPOSࡽ࠿ࢱ࣮ࢹసᡂࡓࡋ᭶

ู༢఩౯᱁ࡣ࡟ࢱ࣮ࢹ㸪286ᗑ⯒㸪2066〇ရࡢ㈍

኎᝟ሗࢀࡲྵࡀ㸪᭶ู࣭ᗑ⯒ู࣭〇ရู࣮ࢥࣞࡢ

⣙ࡣᩘࢻ 765୓ࣞࡿ࠶࡛ࢻ࣮ࢥ ࠋ5

3.2 ␲ఝẕ㞟ᅋࡢసᡂ

ᮏ✏ࡣ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩࡢ㸪᭶ู༢఩౯᱁࣮ࢹ

ࡿࡅ࠾࡟㸪ẕ㞟ᅋࡋసᡂࢆẕ㞟ᅋ࡞␲ఝⓗࡽ࠿ࢱ

4Ivancic, Diewert, and Fox(2011) ࡽ࠿ࢱ࣮ࢹ㸪POSࡣ
༢఩౯᱁ࢆィ⟬࡚ࡋᣦᩘࡢ᥎ィࡿ࠸⏝࡟㝿࡟㸪༢఩౯᱁ࢆィ

࡞࡟ཎᅉࡢࢺࣇࣜࢻࡢ㐃㙐ᣦᩘ࡟ሙྜ࠸▷ࡀ༢఩᫬㛫ࡿࡍ⟭

⟭ィࡽ࠿ࢱ࣮ࢹ㸪POSࡓࡲࠋࡿ࠸࡚ࡋウ᳨࡚࠸ࡘ࡟ၥ㢟ࡿ
㸦㸯㸧POSࡣ࡚࠸ࡘ࡟㈍኎౯᱁ࡿࡍ ㈍኎ࡢ᪥ูࡣ࡟ࢱ࣮ࢹ
Ⅼᩘ࡜㈍኎㔠㢠ࡀࡳࡢグ㘓ࡵࡓࡿࢀࡉ㸪 ࡢ᪥୍ࡀ〇ရࡿ࠶

୰࡛␗ࡿ࡞౯᱁࡛㈍኎ࡶ࡚ࢀࡉ᪥ู POSࡽ࠿ࢱ࣮ࢹ☜ㄆࡍ
࡜ࡇࡿ▱ࢆࡳࡢᖹᆒ㈍኎౯᱁ࡢẖ᪥ࡢ㸪〇ရࡎࡁ࡛ࡣ࡜ࡇࡿ

ࡢ〇ရࡓࡗ࠶ࡀࡆୖࡾ኎ࡣࢱ࣮ࢹ㸪㸦㸰㸧POS࡜ࡇࡿࡁ࡛ࡀ
᝟ሗࡾ࠾࡛ࢇྵࢆࡳࡢ㸪ᗑ⯒࡟㝞ิࡶ࡚࠸࡚ࢀࡉ㈍኎Ⅼᩘࡀ

⏺㝈࡟Ⅼ࠸࡞ࢀࡉグ㘓ࡣ౯᱁᝟ሗࡢ〇ရࡢࡑ㸪ࡣ࡟ሙྜࡢ0
ࡽࢀࡇ㸪࡛ࡢ࠺ᢅࢆศᯒࡢ᭶ูᣦᩘࡣ✏㸪ᮏࡋ࠿ࡋࠋࡿ࠶ࡀ

ࠋࡿࢀࡽ࠼⪄࡜࠸࡞࡝ࢇ࡜࡯ࡣᙳ㡪ࡿ࠼୚࡟ศᯒࡀⅬࡢ
5᪥ู POSࡣࢱ࣮ࢹ⣙ 1988୓ࣞࡽ࠿ࢻ࣮ࢥᵓᡂࠋࡿࢀࡉ
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౯᱁ᣦᩘࢆẕ㞟ᅋ౯᱁ᣦᩘ࡚ࡋ࡜᥎ᐃ┠ᶆࠋࡿࡍ࡜

㸪ࡋ⟭ィࢆᇶᮏᣦᩘ࡚ࡋᢳฟࢆᶆᮏࡽ࠿ẕ㞟ᅋࡢࡇ

ẕ㞟ᅋ౯᱁ᣦᩘࡢࡽ࠿஋㞳ࢆほᐹࠋࡿࡍ

ẕ㞟ᅋࡢసᡂ࡛ࡣ㸪M ಶࡢ〇ရࢆศᯒᑐ㇟ࡋ࡜

࡚ᣦᐃࡋ㸪ࡢࡽࢀࡇ〇ရࢆ ࡓࡋ᭶㛫⥅⥆㈍኎࠿24

ᗑ⯒ࢆᢳฟࠋࡿࡍᢳฟࡓࢀࡉᗑ⯒㸦N ಶ㸧ࡅ࠾࡟

࡜ẕ㞟ᅋࢆ㞟ྜࡢ౯᱁࣭ᩘ㔞ࡢ㸪ศᯒᑐ㇟〇ရࡿ

ࠋࡿࡍ⟭ィࢆẕ㞟ᅋ౯᱁ᣦᩘࡿ࡞࡜㇟㸪᥎ᐃᑐࡋ

␲ఝẕ㞟ᅋࡢసᡂ࡚࠸࠾࡟㸪ศᯒᑐ㇟〇ရᩘࡢ

ࢆ〇ရࡢࡽࢀࡇ㸪࡜ࡿࡏࡉቑຍࢆ ࡋ⥆⥅᭶㛫࠿24

࡚㈍኎ࡓࡋᗑ⯒ᩘࡣῶᑡࡵࡓࡢࡇࠋࡿࡍ㸪24࠿᭶

㛫ࡢ〇ရู㈍኎㢠ୖࡀ࢔࢙ࢩ఩ࡢ〇ရࢆ㸪ศᯒᑐ

㇟〇ရ࡚ࡋ࡜㑅ᢥࠋࡿࡍ⾲ ➨ࡢ1 㸪2005ᖺࡣ3ิ

4᭶ࡽ࠿ 2007ᖺ 3᭶ࣉࢵ࢝ࡢ㯝ࡢ㈍኎㢠࡛࢔࢙ࢩ

ࡿ࠶ ࠋ6

⾲ ࣮ࢾࣉࢵ࢝᪥Ύࠕ㸪࡜ࡿࡳࢆ࢔࢙ࢩ〇ရูࡢ1

ࣝࢻ 77g 㸦ࠖᾘ㈝⪅≀౯ᣦᩘࡢㄪᰝᑐ㇟㖭᯶㸧ࡢ

ࡀ࢔࢙ࢩ 7.4%࡛᭱኱࡛ࡾ࠶㸪ࠕ᪥Ύࢻ࣮ࢾࣉࢵ࢝

ࣝ ࣝࢻ࣮ࢾࢻ࣮ࣇ࣮ࢩ 75gࠖࡀ 5.1%㸪ࠕ᪥Ύ↝ࡑ

ࡤ U.F.O.129gࠖࡀ 㸪ศࡓࡲࠋࡿ࠸࡚࠸⥆3.5%࡛

ᯒ࡟฼⏝ࡿࢀࡲྵ࡟ࢱ࣮ࢹࡿࡍ JANࡣᩘࢻ࣮ࢥ

ࡀ࢔࢙ࢩ㸪㈍኎㢠ࡀࡿ࠶2066࡛ 〇ရࡿ࠼㉸ࢆ1%

ࡣ 㒊୍ࡢ඲యࡣ〇ရ࠸ࡁ኱ࡀ㸪㈍኎㢠ࡾ࠶࡛✀13

࢔࢙ࢩࠋࡿ࠶࡛ 5఩ࡢ࡛ࡲ〇ရࡢ㈍኎㢠ࡣ࢔࢙ࢩ

23.4%㸪10఩ࡢ࡛ࡲ〇ရࡢ㈍኎㢠35.0ࡣ࢔࢙ࢩ%࡛

࢔࢙ࢩࠋࡿ࠶ 5఩ࡢ࡛ࡲ〇ရࢆ ࡚ࡋ⥆⥅᭶㛫࠿24

㈍኎ࡓࡋᗑ⯒ࡣ 127㸪࢔࢙ࢩ 10఩ࡢ࡛ࡲሙྜࡣ 50

࢔࢙ࢩ㸪ࡣ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩࡢ✏ᮏࠋࡿ࠶࡛ 10

఩ࡢ࡛ࡲ〇ရࢆ㸪2ᖺ㛫⥅⥆㈍኎ࡓࡋ 50ᗑ⯒࠾࡟

ࡍ⏝฼࡚ࡋ࡜␲ఝẕ㞟ᅋࢆ㞟ྜࡢ౯᱁࣭ᩘ㔞ࡿࡅ

ࡿ ࠋ7

␗す᪥ᮏ࡛࡜ᮾ᪥ᮏࡶ࡛ࡌྠࡀ㸪〇ရྡࡣࡤࡑࡸࢇ࡝࠺6

ࡿ࡞␗㸪ࢀࡉ㢼࿡࡛㈍኎ࡿ࡞ JANࠋࡿ࠸࡚ࢀࡉ⌮⟶࡛ࢻ࣮ࢥ
ศᯒ࡟ࡵࡓࡢ㸪ᮾ᪥ᮏ⏝࡜す᪥ᮏ⏝ࡢ〇ရࡓࡋྜ⤫ࢆሙྜ㸪

⾲ 1 ࡢ㸪ᮾ᪥ᮏ⏝〇ရࡅ௜ࢆ*࡟〇ရྡࡢ JAN ⾲ࢆࢻ࣮ࢥ
ሙࡢࠖࢇ࡝࠺ࡡࡘࡁ࠸㉥ࢇࡷࡕ࣐ࣝࠕ㸪ࡤ࠼౛ࠋࡿ࠸࡚ࡋ♧࡟

ྜ㸪ᮾ᪥ᮏ⏝ࡣ JANࡀࢻ࣮ࢥ 4901990522731㸪す᪥ᮏ⏝ࡣ
JANࡀࢻ࣮ࢥ 4901990527866 ࠸࡚ࡋྜ⤫ࢆࡽࢀࡇ㸪ࡾ࠶࡛
㸪࡜ࡿࡍẚ㍑ࢆ⛣᥎ࡢ༢఩౯᱁ࡢす᪥ᮏ⏝〇ရ࡜⏝ᮾ᪥ᮏࠋࡿ

⏝㸪ᮾ᪥ᮏࡣ࡛ࡇࡇ㸪ࡵࡓࡿ࠸࡚ࡋࢆࡁືࡓࡋ㢮ఝࡡࡴ࠾࠾

ࠋࡿ࠸࡚ࡗᢅ࡚ࡋ௬ᐃ࡜ࡿ࠶〇ရ࡛࡞➼ྠࡣす᪥ᮏ⏝〇ရ࡜
࢔࢙ࢩ7 5఩ࢆ࡛ࡲ⥅⥆㈍኎ࡓࡋᗑ⯒ࢆศᯒᑐ㇟ࡿࡍ࡜ィ

࢔࢙ࢩ㸪ࡣศᯒ⤖ᯝࠋࡿࡍ㒔ྜ࡛๭ឡࡢ⣬㠃ࡀࡓࡗ⾜ࡶ⟭ 10
఩ࡢ࡛ࡲሙྜ࡜኱࡞ࡁ㐪ࠋ࠸࡞ࡣ࠸

⾲ ➨ࡢ1 4Ң 〇ရࡿࡅ࠾࡟㸪␲ఝẕ㞟ᅋࡣ6ิ

ࠋࡿ࠶ᶆ‽೫ᕪ࡛࡜ᖹᆒࡢ㸪᭶ู༢఩౯᱁࢔࢙ࢩู

␲ఝẕ㞟ᅋࡢ〇ရูᖹᆒ౯᱁ࡣ㸪ࢫ࣮ࢯࢢࣥࣖ࡮ࠕ

ࡢࠖࡤࡑࡁࡸ 112.9෇ࢇࡷࡕ࣐ࣝࠕࡽ࠿ ㉥ࡘࡁ࠸

ࡢࠖࢇ࡝࠺ࡡ 92.9෇࡛ࡲ⣙ 20෇ࡢᕪࡲࠋࡿ࠶ࡀ

᫂ᫍࠕ㸪9.8%㸦ࡣ㸪ኚືಀᩘࡓ ୍ᖹࢇࡷࡕ ኪᗑ

ࡤࡑࡁ↝ࡢ 㸧ࠖࡽ࠿ 17.6%㸦ࢢࣥࣖ࡮ࠕ ࡸࢫ࣮ࢯ

ࡤࡑࡁ 㸧ࠖ࡟࠺ࡼࡢࡇࠋࡿ࠸࡚࠸ࡘࡽࡤ࡛ࡲ㸪␲

ఝẕ㞟ᅋࡿࢀࡲྵ࡟〇ရࡢᖹᆒ౯᱁ࡸኚືಀᩘࡢ

࠾ࡣ〇ရࡢ㸪␲ఝẕ㞟ᅋෆࡃ࡞ࡃࡁ኱ࡣࡁࡘࡽࡤ

ࣥࣛࣈ㸪ࡓࡲࠋࡿࡁホ౯࡛࡜ࡿ࠶㉁ⓗ࡛ྠࡡࡴ࠾

ࣝࢻ࣮ࢾࣉࢵ࢝ࠕࡌྠࡀࢻ 77g ࣝࢻ࣮ࢾࣉࢵ࢝ࠕࠖ

ࣝࢻ࣮ࢾࢻ࣮ࣇ࣮ࢩ 75gࠖ㸪ࣝࢻ࣮ࢾࣉࢵ࢝ࠕ ࢝

࣮ࣞ 85gࠖࡣ㸪ᖹᆒ࡜ᶆ‽೫ᕪࡀ㏆࡚ࡗ࡜ࢆ್࠸

ࠋࡿ࠶ᚩⓗ࡛≉ࡶ࡜ࡇࡿ࠸

0.95

1.00

1.05

1.10

2005−07 2006−01 2006−07 2007−01
time

PL
PP
PF
PT
PW

ᅗ 1: ẕ㞟ᅋࡢ౯᱁ᣦᩘ

3.3 ẕ㞟ᅋ౯᱁ᣦᩘ

᥎ᐃ┠ᶆࡿ࡞࡜ẕ㞟ᅋ౯᱁ᣦᩘࡣ㸪2005ᖺ 4᭶

ᣦᩘࣗࢩ࢛ࣝ࢘ࡿࡍ࡜‽ᇶࢆ PW ࢛ࣝ࢘ࠋࡿࡍ࡜

ᣦᩘࣗࢩ PW ࡼࡢ㸪௨ୗࡾ࠶࡛ࡘ୍ࡢⰋᣦᩘ᭱ࡣ

ࠋࡿࢀࡉ⩏ᐃ࡟࠺

PW (p0, pt, q0, qt) =

∑M
m=1

p0m
√

q0mqtm
∑M

m=1
pt
√

q0mqtm
(7)

⌮῭⤒࡜どⅬ࡞බ⌮ⓗࡢ㸪ᣦᩘࡣᣦᩘࣗࢩ࢛ࣝ࢘

ㄽⓗ࡞どⅬࡽ࠿㸪࣮ࣕࢩࢵ࢕ࣇᣦᩘ PF ࢡࣥࣝࢺࡸ
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⾲ 1: 2005-2006ᖺᗘࡢࢇࡵࣉࢵ࢝ࡢ㈍኎㢠࢔࢙ࢩ

〇ရྡ JAN code ࢔࢙ࢩ (඲㸧 ࢔࢙ࢩ (␲) ᖹᆒ ᶆ‽೫ᕪ

᪥Ύ̭̭ࣝࢻ࣮ࢾࣉࢵ࢝㸵㸵㹥 00000049698110 7.40% 19.19% 100.01 14.48
᪥Ύ̭̭ࣝࢻ࣮ࢾࢻ࣮ࣇ࣮ࢩ̭ࣝࢻ࣮ࢾࣉࢵ࢝㸵㸳㹥 00000049698180 5.13% 15.52% 99.62 14.51
᪥Ύ̭᪥Ύࢇ࡝ࡢර⾨̭̭ࢇ࡝࠺ࡡࡘࡁ㸷㸳㹥* 04902105002670 4.17% 9.66% 94.93 11.56
᪥Ύ̭↝ࡤࡑ㹓㸬㹄㸬㹍㸬̭㸯㸰㸷㹥 04902105022120 3.49% 6.00% 96.26 10.61
*㸷㸴㹥̭ࢇ࡝࠺ࡡࡘࡁ࠸㉥̭ࢇࡷࡕ࣐ࣝ 04901990522730 3.23% 10.08% 92.91 16.13
᪥Ύ̭̭࣮ࣞ࢝ࣝࢻ࣮ࢾࣉࢵ࢝㸶㸳㹥 00000049698140 3.11% 9.63% 100.78 16.00
*㸯㸮㸯㹥̭ࡤࡑኳࡁࡠࡓࡢ⥳̭ࢇࡷࡕ࣐ࣝ 04901990522750 2.77% 9.03% 93.08 16.13
୍̭᫂ᫍᖹ̭ࢇࡷࡕኪᗑ̭ࡤࡑ↝ࡢ㸯㸱㸳㹥 04902881048650 2.35% 7.20% 95.01 9.38
᪥Ύ̭ࢇ࡝ර⾨̭ኳ̭ࡤࡑࡽ࡫㸯㸮㸮㹥* 04902105033750 2.23% 7.67% 94.66 11.78
㸯㸰㸮㹥̭ࡤࡑࡁࡸࢫ࣮ࢯ̭ࢢࣥࣖ࣌ 04902885000690 1.14% 6.03% 112.91 19.86
ὀ㸸〇ရྡࡣ*ࡢᮾ᪥ᮏ࡜す᪥ᮏ⏝ࡢ〇ရࡓࡋྜ⤫ࢆ〇ရࠋ

ᣦᩘPTࢺࢫࣅ ࢀࡇ㸪ࡕᣢࢆᛶ㉁࠸ࡋࡲᮃࡢ➼ྠ࡜

㸦ILOࡿ࠸࡚ࢀࡽ▱ࡀ࡜ࡇ࠸ࡉᑠࡣᕪࡢᣦᩘࡢࡽ

㸦2004㸧㸧ࠋᮏ✏࡛⏝ࡿ࠸ẕ㞟ᅋ౯᱁ࡽ࠿ࢱ࣮ࢹ㸪

ᣦᩘࢫࣞ࢖ࣃࢫࣛ PL㸪࢙ࢩ࣮ࣃᣦᩘ PP㸪ࢵ࢕ࣇ

ᣦᩘ࣮ࣕࢩ PF㸪ࢺࢫࣅࢡࣥࣝࢺᣦᩘ PT㸪࢛ࣝ࢘

ᣦᩘPWࣗࢩ ᅗࡀࡢࡶࡓࡋ⟭ィࢆ ᅗࠋࡿ࠶1࡛ ࠿1

࢛࢘ᣦᩘ㸪ࢺࢫࣅࢡࣥࣝࢺᣦᩘ㸪࣮ࣕࢩࢵ࢕ࣇ㸪ࡽ

ࡢࡇࠋࡿ࠸࡚ࡋ⛣ഴྥ࡛᥎ࡓࡋ㢮ఝࡣᣦᩘࣗࢩࣝ

ᅗࡽ࠿㸪ẕ㞟ᅋ౯᱁ᣦᩘࡢィ⟬ᘧࡢࢀࡎ࠸࡚ࡋ࡜

ᣦᩘࡶ࡚࠸⏝ࢆ㸪ࡢࣥࣙࢩ࣮࣑ࣞࣗࢩ⤖ᯝ࡟኱ࡁ

ࠋࡿࡁㄆ࡛☜ࡀ࡜ࡇ࠸࡞ࡌ⏕ࡣ࠸㐪࡞

ࡸⓏሙࡢ㸪᪂〇ရࡣ࡛ࢺࢵࢣ࣮࣐ࡢ㸪⌧ᐇ࠾࡞

᪤Ꮡ〇ရࡢ〇㐀୰Ṇࡿࡼ࡟〇ရࡢධࡾࢃ᭰ࢀ㸪ྛ

ᗑ⯒࡛㈍኎ࡿࡍ〇ရࡢ࢕ࢸ࢚ࣛࣂࡢኚ᭦ࡸḞရ➼

㸪ୖࡣ࡛✏ᮏࠋࡿ࠺ࡌ⏕ࡀḞᦆࡢ౯᱁᝟ሗࡿࡼ࡟

グࡢᡭ㡰࡛ẕ㞟ᅋࢆసᡂࡾࡼ࡟࡜ࡇࡿࡍ㸪᪂〇ရ

࠾࡟⯒ᗑࡢ㸪ẖ᭶ࡸᙳ㡪ࡢⴠ⬺ࡢᪧ〇ရࡸⓏሙࡢ

࠸࡚ࡋ᤼㝖ࡽ࠿ศᯒࢆᙳ㡪ࡢḞᦆࡢ౯᱁᝟ሗࡿࡅ

ࡿ ࠋ8

3.4 ␲ఝẕ㞟ᅋࢢࣥࣜࣉࣥࢧࡢࡽ࠿

౯᱁ྲྀࡢࡵࡓࡢ⟭ィࡢ㸪ᾘ㈝⪅≀౯ᣦᩘ࡟⯡୍

㞟ࡣ 2ẁ㝵࡛⾜1ࠋࡿࢀࢃẁ㝵࡛ࡣ㸪ࡿ࠶ㄪᰝᆅ

༊࡚࠸࠾࡟㸪ရ┠A࡟ᒓࡿࡍ〇ရࢆ㈍኎ࡿ࠸࡚ࡋ

8〇ရࡸᗑ⯒ࡢධࡣࡾࢃ᭰ࢀ≀౯ᣦᩘࡢィ ࡚࠸࠾࡟㠀ᖖ

ࡣ࡚࠸ࡘ࡟ၥ㢟ࡢࡽࢀࡇࠋࡿ࠶ၥ㢟࡛࡞㔜せ࡟ ILO(2004)➼
ࠋ࠸ࡓࢀࡉ↷ཧࢆ

N ಶࡢᗑ⯒ࡽ࠿㸪ㄪᰝᑐ㇟ᗑ⯒ࢆ nಶᢳฟࠋࡿࡍ

2ẁ㝵࡛ࡣ㸪ㄪᰝᑐ㇟ᗑ⯒࡛㈍኎ࡿࢀࡉရ┠ A࡟

ᒓࡿࡍMಶࡢ〇ရࡽ࠿㸪౯᱁ㄪᰝᑐ㇟ࡿ࡞࡜ 1〇

ရࢆᢳฟࡿࡍ ࠋ9

M࡟ㄪᰝ༊ࡿ࠶㸪ࡣ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩ = 10

✀㢮ࡢ〇ရࢆ㈍኎ࡿࡍᗑ⯒ࡀ N = 50ᗑ⯒Ꮡᅾࡋ㸪

࡚ࡋ࡜⯒㸪ㄪᰝᑐ㇟ᗑࡽ࠿㞟ᅋࡢࡇ nᗑ⯒ࢆᇶ‽

᫬Ⅼ㸦2005ᖺ 4᭶㸧࡟ᢳฟࡋ㸪ྛᗑ⯒࡛ 1〇ရࡢ

౯᱁ࢆ ࡑࠋࡿࡍ᝿ᐃࢆἣ≦ࡿࡍ᭶㛫⥅⥆ㄪᰝ࠿24

㸪2005ᖺࡽ࠿౯᱁ࡢ〇ရࡓࡋ㸪ᢳฟ࡚ࡋ 4᭶ࢆᇶ

ࢆ㸪ẕ㞟ᅋ౯᱁ᣦᩘ࡚ࡋ⟭ィࢆᇶᮏᣦᩘࡿࡍ࡜‽

᥎ᐃࠋࡿࡍ

ᢳฟ᪉ࡢ〇ရ࡜⯒ᗑࡿࡅ࠾࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩ

ἲࡣ㸪ᾘ㈝⪅≀౯ᣦᩘࡢసᡂ࡛᥇⏝ࡿ࠺ࢀࡉ᪉ἲ

ࡢ௨ୗࡣᢳฟ᪉ἲࡢ⯒㸪ᗑࡋ࡜ 3✀㢮ࠋࡿࡍ࡜

• S1㈍኎㢠ୖࡀ࢔࢙ࢩ఩ n఩ࡢ࡛ࡲᗑ⯒ࢆᢳฟ

• S2 ㈍኎㢠࡛࢔࢙ࢩ☜⋡ẚ౛ᢳฟ࡚ࡋ nᗑ⯒

ᢳฟࢆ

• S3 ༢⣧↓సⅭᢳฟ࡛ nᗑ⯒ࢆᢳฟ

࠿㸪24ࡣ࢔࢙ࢩ㈍኎㢠ࡢ㸪ᗑ⯒ู㸪〇ရู࡛ࡇࡇ

᭶㛫ྜィࢆ࢔࢙ࢩࡢ฼⏝ࡿࡍ ࢙ࢩ㈍኎㢠ࡢ⯒ᗑࠋ10

9㏻ᖖ㸪ᾘ㈝⪅≀౯ᣦᩘࡢ ᐃࡢࡵࡓࡢ౯᱁ㄪᰝ࡛ࡣ㸪ရ

┠ A ࡑ㸪ࡽ࠿ࢀࡒࢀࡑࡢ⯒ᗑࡓࢀࡉ㑅ᢥ࡚ࡋ࡜㇟ㄪᰝᑐࡢ
ࠋࡿࢀࡉㄪᰝࡅࡔࡘ୍ࡀ౯᱁ࡢ〇ရࡿࡍᒓ࡟┠ရࡢ

10⌧ᐇࡢㄪᰝࡾࡼ࡟㏆࠸タᐃ࡚࠼⪄ࢆ㸪2005ᖺ 4᭶࢙ࢩࡢ
ࠋ࠸࡞ࡣ࠸㐪࡞ࡁ኱࡟ᯝ⤖ࡶ࡚࠸⏝ࢆࡅࡔ࢔
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ᅗࡣ࢔ ᅗࠋࡿ࠶࡛ࡾ࠾࡜ࡢ2 ࡟㸪ᶓ㍈ࡣ2 50ಶࡢ

ᗑ⯒㸪⦪㍈ྛ࡟ᗑ⯒ࡢ㈍኎㢠࡜࢔࢙ࢩ〇ရูࡢෆ

ヂࠋࡿ࠸࡚ࡋ♧ࢆ㈍኎㢠ࡣ࢔࢙ࢩᗑ⯒㛫࡛ࡘࡽࡤ

ࡢ⯒ᗑࡢ኱᭱ࡀ࢔࢙ࢩ㸪ࡾ࠶ࡀࡁ ࡢᑠ᭱ࡽ࠿5.8%

ᗑ⯒ࡢ ࡗࡀࡓࡋࠋࡿ࠸࡚ࡋῶᑡ࡟ᣦᩘⓗ࡛ࡲ0.5%

࡚㸪ᗑ⯒ᢳฟἲ࡜ࡿ࡞␗ࡀ㸪ᢳฟࡿࢀࡉᗑ⯒ࡀ኱

ࠋࡿ࠺ࡾࢃኚࡃࡁ

0.00

0.02

0.04

0.06

0 10 20 30 40 50

rat
io

JAN
00000049698114
00000049698145
00000049698176
04901990522731
04901990522748
04902105002674
04902105022122
04902105033746
04902881048651
04902885000686

ᅗ 2: ␲ఝẕ㞟ᅋࡿࡅ࠾࡟ ㈍኎ࡢ⯒ᗑࡢ᭶㛫࠿24

㢠࢔࢙ࢩ

ᢳฟࡓࢀࡉ nᗑ⯒࡛ࡣ㸪ࢀࡒࢀࡑ 1〇ရࡢ౯᱁

〇ရᢳฟࡿࡅ࠾࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩࠋࡿࡍᢳฟࢆ

ἲࡣ㸪௨ୗࡢ 7✀㢮ࠋࡿࡍ࡜

• J1ẕ㞟ᅋ࠿24ࡿࡅ࠾࡟᭶ࡢ〇ရู㈍኎㢠࢙ࢩ

࠸㧗ࡶ᭱ࡀ࢔ 1〇ရࢆ඲ᗑ⯒࡛ᢳฟ

• J2 J1ࡢ〇ရ࡜ရ㉁ࡿࢀࡽ࠼⪄࡜➼ྠࡰ࡯ࡀ

〇ရ 3✀㢮ࡽ࠿㸪ᗑ⯒࡟࡜ࡈ➼☜⋡࡛ 1〇ရ

ᢳฟࢆ

• J3 ᗑ⯒࡟࡜ࡈ㸪24࠿᭶ࡢ〇ရู㈍኎㢠࢙ࢩ

࡚࠸⏝ࢆ࢔ 1〇ရࢆ☜⋡ẚ౛ᢳฟ

• J4ᗑ⯒࡟࡜ࡈ㈍኎㢠ࡶ᭱ࡀ࢔࢙ࢩ㧗࠸〇ရࢆ

㑅ᢥࠋ

• J5 ༢⣧↓సⅭᢳฟ

• J6 ẕ㞟ᅋࡿࡅ࠾࡟ 〇ရู㈍኎ᩘ㔞ࡢ᭶࠿24

࠸㧗ࡶ᭱ࡀ࢔࢙ࢩ 1〇ရࢆ඲ᗑ⯒࡛ᢳฟ

• J7ᗑ⯒࡟࡜ࡈ㸪24࠿᭶ࡢ〇ရู㈍኎ᩘ㔞࢙ࢩ

࡚࠸⏝ࢆ࢔ 1〇ရࢆ☜⋡ẚ౛ᢳฟ

J2ࡢᢳฟ࡛ࡣ㸪〇ရࡀࢻࣥࣛࣈࡢඹ㏻࡛㸪ရ㉁ࡀ

㏆ࣝࢻ࣮ࢾࣉࢵ࢝ࠕࡿࢀࡽ࠼⪄࡜࠸ 77g ࣉࢵ࢝ࠕࠖ

ࣝࢻ࣮ࢾ ࣝࢻ࣮ࢾࢻ࣮ࣇ࣮ࢩ 75g 㸪࣮ࠖࢾࣉࢵ࢝ࠕ

ࣝࢻ ࣮ࣞ࢝ 85gࠖࡕ࠺ࡢ㸪࠿ࢀࡎ࠸ 1〇ရࢆ➼☜

⋡࡛ᢳฟࠋࡿࡍ␲ఝẕ㞟ᅋࡢ඲㈍኎㢠࡟ᑐࡿࡍᶆ

ᮏ࡚ࡋ࡜ᢳฟࡿࡍ〇ရࡢ㈍኎㢠ྜィࡢ๭ྜࢆ㸪࢝

㸪ᅗ࡜ࡿࡍ࡟࡜ࡇࡪ࿧࡜ࢪࢵࣞࣂ ࢆ⯒㸪ᗑࡽ࠿2

ᢳฟᩘࡿࡍ㸪ᗑ⯒ࡢᢳฟ᪉ἲ㸪〇ရࡢᢳฟ᪉ἲ࡟

ࢃࡀ࡜ࡇࡿ࠺ࡋኚືࡃࡁ኱ࡣࢪࢵࣞࣂ࢝㸪࡚ࡗࡼ

ࠋࡿ࠿

3.5 ⢭ᗘホ౯ࡿࡅ࠾࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩ

⯒ᗑࡸࢬ࢖ࢧࣝࣉࣥࢧ㸪ࡣ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩ

ࡍほᐹࢆ㛵ಀࡢ⢭ᗘࡢ㸪ᣦᩘ࡜ᢳฟ᪉ἲࡢ〇ရ࡜

ᅇᩘࡢࣥࣙࢩ࣮࣑ࣞࣗࢩࠋࡿ Bࡣ㸪B = ࡜10000

౯᱁ࡢࡵࡓࡢ᥎ᐃࡢ㸪ᾘ㈝⪅≀౯ᣦᩘࡓࡲࠋࡿࡍ

ࢧㄪᰝ౯᱁ᩘ㸦ࡢ㸪ㄪᰝᆅ༊ෆࡣ཰㞟࡛ࡢࢱ࣮ࢹ

ࣙࢩ࣮࣑ࣞࣗࢩ㸪ࡵࡓ࠸ࡉ㏻ᖖᑠࡣ㸧ࢬ࢖ࢧࣝࣉࣥ

ᩘ⯒ᢳฟᗑࡿࡅ࠾࡟ࣥ nࡣ㸪n = 2, 3, 5, 10ᗑ⯒࡜

ࡿࡍ ࠋ11

ᇶᮏᣦᩘࡢホ౯ࡣ㸪┠ᶆࡿࡍ࡜ẕ㞟ᅋ౯᱁ᣦᩘ

Meanࡢࡽ࠿ Error㸦ME,ࢫ࢔࢖ࣂ㸧࡜Root mean

squared error (RMSE)2005ࠋࡿ࠸⏝ࢆᖺ 4᭶࠿

ࡽ 2007ᖺ 3᭶ྛࡢ᭶࡚࠸ࡘ࡟㸪ẕ㞟ᅋࡽ࠿ nಶ

ྵ࡟㸪ẕ㞟ᅋࡋ⟭ィࢆᇶᮏᣦᩘ࡚ࡋᢳฟࢆ౯᱁ࡢ

ࡀᩘ⯒㔞㸦ᗑᩘ࡜౯᱁ࡢ࡚࡭ࡍࡿࢀࡲ 50㸪ྛᗑ⯒

10〇ရࡾࡼ㸪౯᱁࣭ᩘ㔞ࡀ⤌ࡢ 500⤌㸧࡚࠸⏝ࢆ

ィ⟬ࡿࡍẕ㞟ᅋࣗࢩ࢛ࣝ࢘ᣦᩘࡢ࡜஋㞳ࢆ㸪ME

࡜ RMSE࡛ホ౯ࠋࡿࡍME࡜ RMSEࡣ㸪ẕ㞟ᅋ

౯᱁ᣦᩘ P㸪ᶆᮏ౯᱁ᣦᩘ P̂㸪ࣥࣙࢩ࣮࣑ࣞࣗࢩ

ᅇᩘBࠊbᅇ┠ࡿࡅ࠾࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩࡢ P ࡢ

11Dorfman et al. (2006) ࡣ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩࡢ n = 8
ࠋࡿ࠸࡚ࡋ࡜
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᥎ᐃ್ P̂ b࡚࠸ࡘ࡟㸪௨ୗ࡟࠺ࡼࡢᐃ⩏ࠋࡿࢀࡉ

ME =
1

B

B
∑

b=1

[P̂ b − P ] (8)

RMSE =

√

√

√

√

1

B

B
∑

b=1

[P̂ b − P ]2 (9)

4. ⤖ᯝ

⾲ 2Ң ᢳฟἲࡢ⯒㸪ᗑࡣ5 3✀㢮࡜〇ရࡢᢳฟἲ

7✀㢮ࡏࢃྜࡳ⤌ࢆ㸪ྜィ 21✀㢮ࡢᶆᮏᢳฟἲ࡟

ࡿ࠶ᯝ࡛⤖ࡓࡗ⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩ࡚࠸ࡘ ࠋ12

ࡣࣥࣙࢩ࣮࣑ࣞࣗࢩ 㸪⣬ࡀࡓࡗ⾜࡚࠸ࡘ࡟᭶࠿24

㠃ࡢ⠇⣙ࡵࡓࡢ㸪Ꮨ⠇ኚືࢆ↓ど࡛ࡿࡁ 2005ᖺ 4

᭶ᇶ‽ࡿࡼ࡟ 2006ᖺ 4᭶ࡢ⤖ᯝࡇࠋࡿ࠸࡚ࡋ♧ࢆ

㸪2006ᖺ࡛ࡇ 4᭶ࡢẕ㞟ᅋ౯᱁ᣦᩘࡣ P = 0.999

ࠋࡿ࠶࡛

ᣦᩘ⟬ᘧ㛫ࡢ⢭ᗘࡢᕪ࡚࠸ࡘ࡟඲యⓗ࡞ഴྥࢆ

ᣦᩘ㸪CSWDᣦࢬ࢙ࣥ࣎ࢪᣦᩘ㸪ࢺࣗࢹ㸪࡜ࡿࡳ

ࣂࡢᣦᩘࣜࣝ࢝㸪ࡃࡉᑠࡀᑐ್⤯ࡢࢫ࢔࢖ࣂࡢᩘ

㸪ࡣᣦᩘࢺࣗࢹࠋ࠸ከࡀࢫ࣮ࢣ࠸ࡁ኱ࡸࡸࡀࢫ࢔࢖

࡜ᣦᩘࢬ࢙ࣥ࣎ࢪ CSWDᣦᩘࡶࡾࡼ⢭ᗘ࠸ࡼࡀ

CSWDࠋࡿ࠶࡛࠿ࡎࢃࡣᕪࡢࡑ㸪ࡀ࠸ከࡀࢫ࣮ࢣ

ᣦᩘࢬ࢙ࣥ࣎ࢪ࡜ᣦᩘ್࡛ࡌྠࡰ࡯ࡣࢫ࢔࢖ࣂࡢ

ࠋ࠸⢭ᗘ㧗ࡸࡸࡀ࠺࡯ࡢᣦᩘࢬ࢙ࣥ࣎ࢪ㸪ࡀࡿ࠶

ࢫ࣮ࢣࡿྲྀࢆṇ್ࡣࢫ࢔࢖ࣂࡢᣦᩘࣜࣝ࢝㸪ࡓࡲ

ୖ࡚࡭ẚ࡟ᣦᩘࢬ࢙ࣥ࣎ࢪࡸᣦᩘࢺࣗࢹ㸪ࡃከࡀ

᪉ࡀࢫ࢔࢖ࣂ࡟ฟ࠸ࡍࡸഴྥ࡛ࠋࡿ࠶

⯒㸪ᗑ࡜ࢬ࢖ࢧࣝࣉࣥࢧ㸪ࡣ⢭ᗘࡢᣦᩘࣜࣝ࢝

ࣉࣥࢧࠋࡿ࠸࡚ࡋኚ໬࡚ࡋ౫Ꮡ࡟ᢳฟἲࡢ〇ရ࡜

ࡀࢬ࢖ࢧࣝ n = 2, 3, ⢭ࡢᣦᩘࣜࣝ࢝㸪ࡣሙྜࡢ5

ᗘࡶ᭱ࡀపࡀࢫ࣮ࢣ࠸ከࡀ࠸㸪ࡀࢬ࢖ࢧࣝࣉࣥࢧ

n = 5, ⋠☜ࡿࡼ࡟㈍኎ᩘ㔞ࡸ㸪㈍኎㢠ࡣሙྜࡢ10

ẚ౛ᢳฟ㸦J3㸪J7㸧ࡸ༢⣧↓సⅭᢳฟ㸦J5㸧ࡼࡢ

ࣜࣝ࢝㸪࡟ሙྜ࠺⾜࡟ⓗ⋠☜ࢆᢳฟࡢ㸪〇ရ࡟࠺

ᣦᩘࡢ⢭ᗘࡀ㧗ࡣ࡜ࡇࡢࡇࠋࡿࢀࡽࡳࡀࢫ࣮ࢣ࠸㸪

࡭ẚ࡟ᣦᩘ㸪CSWDᣦᩘࢬ࢙ࣥ࣎ࢪᣦᩘ㸪ࢺࣗࢹ

࠸࡞࠸࡚ࡗ⾜ࢆᶆᮏᢳฟ࡞ⓗ⋠☜ࡣ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩ12

ࡢ⋠㸪ᢳฟࡶሙྜ࠺⾜ࢆᢳฟ࡞㸪☜⋡ⓗ࡜࡜ࡇࡿ࠶ࡀࢫ࣮ࢣ

㏫ᩘࢺ࢖࢙࢘ࡿࡼ࡟௜ࡎࢃ⾜ࡣࡅ㸪ᇶᮏᣦᩘࡢ⟬ᘧ㏻࡟ࡾィ

ࠋࡿ࠶ᚲせ࡛ࡀὀព࡟࡜ࡇࡿ࠸࡚ࡗ⾜ࢆ⟭

࡚㸪ࣜࣝ࢝ᣦᩘࡀ㸪࡜ࢬ࢖ࢧࣝࣉࣥࢧ㸪ᗑ⯒࡜〇

ရࡢᢳฟἲࡾࡼ࡟౫Ꮡࢆ࡜ࡇࡿࡍ♧၀ࠋࡿࡍ

CSWD࡜ᣦᩘࢬ࢙ࣥ࣎ࢪ㸪ࡣ⢭ᗘࡢᣦᩘࢺࣗࢹ

ᣦᩘࡶࡾࡼ㸪〇ရࡢ㑅ᢥἲࡢᙳ㡪࠸ࡍࡸࡅཷࢆഴ

㧗ࡶ᭱ࡀ࢔࢙ࢩ㈍኎㢠ࡿࡅ࠾࡟ẕ㞟ᅋࠋࡿ࠶࡛ྥ

㸦J1㸧ሙྜ㸪ᗑࡿࡍㄪᰝ࡟඲ᗑ⯒࡛ඹ㏻ࢆ〇ရ࠸

⯒㛫࡛ㄪᰝࡿࡍ〇ရࡀ࠸࡞ࡣࡁࡘࡽࡤ࡟㸪࡜ࡢࡇ

࢙ࣥ࣎ࢪ㸪ࡀᑐ್⤯ࡢࢫ࢔࢖ࣂࡢᣦᩘࢺࣗࢹ㸪ࡁ

୍ࠋࡿ࠶ࡀഴྥ࠸ࡉᑠࡶࡾࡼCSWDᣦᩘࡸᣦᩘࢬ

᪉㸪☜⋡ⓗ࡟〇ရࢆ㑅ᢥࡵࡓࡿࡍ㸪ᗑ⯒㛫࡛ㄪᰝ

ࡿ࠶ࡀᛶ⬟ྍࡿࡌ⏕ࡀᕪ࡟〇ရࡿࡍ J3㸪J5㸪J7ࡢ

ሙྜ㸪ࢺࣗࢹᣦᩘࡢࢫ࢔࢖ࣂࡢ⤯ᑐ್ࡣ㸪࢙࣎ࢪ

ࡸᣦᩘࢬࣥ CSWDᣦᩘࡶࡾࡼ኱࠸ࡁഴྥ࡛ࠋࡿ࠶

୍᪉㸪ࢬ࢙ࣥ࣎ࢪᣦᩘ࡜CSWDᣦᩘࡣ㸪ࡢ࡝〇ရ

㑅ᢥἲ࡛ࡶᏳᐃⓗ࡟⢭ᗘࡣࢀࡇࠋ࠸ࡼࡀ㸪ࢺࣗࢹ

ᣦᩘࡢ⢭ᗘࡀ㸪ࢬ࢙ࣥ࣎ࢪᣦᩘ࡜ CSWDᣦᩘ࡟

ẚ࡚࡭㸪ᢳฟࡿࢀࡉ〇ရྠࡢ㉁ᛶࡾࡼ࡟౫Ꮡࡿࡍ

ࠋࡿ࠸࡚ࡋ၀♧ࢆ࡜ࡇ

ᇶᮏᣦᩘ࡜〇ရᢳฟἲู࡟㸪ᗑ⯒ࡢᢳฟἲࢧ࡜

ࡢ఩ୖࡀ࢔࢙ࢩ㸪㈍኎࡜ࡿࡍ┠ὀ࡟ࢬ࢖ࢧࣝࣉࣥ

nᗑ⯒ࢆᢳฟࡿࡍ㸦S1㸧ሙྜ㸪4✀㢮ࡢᇶᮏᣦᩘ

࠸ࡉᑠࡀࢬ࢖ࢧࣝࣉࣥࢧ㸪ࡣᑐ್⤯ࡢࢫ࢔࢖ࣂࡢ

ῶ࡜ࡿ࡞ࡃࡁ኱ࡀࢬ࢖ࢧࣝࣉࣥࢧ㸪ࡃࡁ኱࡟ࡁ࡜

ᑡࡣࢀࡇࠋࡿࡍ㸪ࡀࢬ࢖ࢧࣝࣉࣥࢧ኱࡜ࡿ࡞ࡃࡁ㸪

S1ࡢሙྜࡀࢪࢵࣞࣂ࢝ࡢ㸪S2࡜ S3࡟ẚ࡚࡭㸪ᖹ

ᆒⓗ࡟኱ࡾ࡞ࡃࡁ㸪ᣦᩘࡢ⢭ᗘࡀ㧗࡜ࡵࡓࡿ࡞ࡃ

ࡢ᭷ពᢳฟ㸦S1㸧࡟≉㸪ࡣ࡜ࡇࡢࡇࠋࡿࢀࡽ࠼⪄

ሙྜ㸪ࡀࢪࢵࣞࣂ࢝࡜ࢬ࢖ࢧࣝࣉࣥࢧ᥎ᐃ⢭ᗘ࡟

ᙳ㡪ࢆ࡜ࡇࡿࡍ♧၀ࠋࡿ࠸࡚ࡋ

㈍኎㢠࡛࢔࢙ࢩᗑ⯒ࢆ☜⋡ẚ౛ᢳฟࡿࡍ㸦S2㸧

ሙྜࡸ༢⣧↓సⅭᢳฟ࡛ᗑ⯒ࢆᢳฟࡿࡍ㸦S3㸧ሙ

ྜ㸪〇ရᢳฟἲ࡜ᇶᮏᣦᩘูࡢࢫ࢔࢖ࣂࡓࡳ࡟⤯

ᑐ್ࡣ㸪ࡀࢬ࢖ࢧࣝࣉࣥࢧቑຍ୍ࡰ࡯ࡶ࡚ࡋᐃ࡛

㸪4ࡣᯝ⤖ࡢࡇࠋࡿ࠸࡚ࡋῶᑡࡀࡅࡔ㸪RMSEࡾ࠶

✀㢮ࡢᇶᮏᣦᩘࡀ㸪ࣗࢩ࢛ࣝ࢘ᣦᩘ࡛ィ⟬ࡓࡋẕ

㞟ᅋ౯᱁ᣦᩘ࡟ᑐ࡚ࡋ㸪⣔⤫ⓗୖ࡞᪉ࢆࢫ࢔࢖ࣂ

ᣢ࡚ࡗࡀࡓࡋࠋࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡘ㸪ࢆࢺ࢖࢙࢘

฼⏝࠸࡞ࡋᇶᮏᣦᩘ࡛㸪ࢆࢺ࢖࢙࢘฼⏝࢛࢘ࡿࡍ

࠶ࡀ⏺㝈ࡢ㸪୍ᐃࡣ࡟࡜ࡇࡿࡍ᥎ᐃࢆᣦᩘࣗࢩࣝ

ࠋࡿࢀࡉ၀♧ࡀ࡜ࡇࡿ

୍᪉㸪ࡣ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩࡢࡇ㸪ẕ㞟ᅋࡅ࠾࡟
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