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Deflation in Japan
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Methodology



Lower level

Outlet sampling
Product sampling
Price sampling

Upper level
Upper level aggregation



JAN: Japanese Article Number
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Number of Products that Meet the JSB Product Type

No. of JAN No. of JAN codes that

Item code  Description codes (A) meet the product (B/A)
specifications (B)
1001 Rice-A (domestic) 11962 1649 0.138
1002 Rice-B (domestic) 11962 1905 0.159
1011 Glutinous rice 477 321 0.673
1031 Boiled noodles 4944 1213 0.245
1041 Dried noodles 2194 37 0.017
1042 Spaghetti 1410 237 0.168
1051 Instant noodles 6879 6 0.001
1052 Uncooked Chinese noodles 8042 2439 0.303
1321 Butter 369 30 0.081

JSB Product Type Specifications for Butter

Jul1996 - Jan 2001  “Snow Brand Hokkaido Butter”

Jan 2001 - present

200g. Packed in a paper container. Excluding unsalted butter.




Purposive vs. Random Sampling

Butter
# of JAN codes =369

JSB Product Type Specification
# of JAN codes = 30
m200g
m Packed in a paper container
m Excluding unsalted butter



Data
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Number of Outlets, Products, and Observations

No. of outlets Entries Exits No. of products No. of observations

2000 185 21 5 174,928 242,357,320
2001 185 1 1 176,504 274,319,027
2002 186 14 13 180,355 283,433,216
2003 185 2 3 172,150 200,910,066
2004 168 14 31 182,661 282,074,675
2005 183 19 4 190,256 309,888,190
2006 186 7 4 206,287 329.139.639
2007 266 03 13 236,825 386,389,129
2008 257 4 13 234,660 419,941,109
2009 260 7 4 230,483 422.389.029
2010 256 0 4 223.810 410,358,552
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No. of products  Entries  Exits Entry rate Exit rate
in the 103 outlets

2000 203,563 - - - :
2001 208,164 57,526 52,925 0.276 0.254
2002 217,139 66,035 57,060 0.304 0.263
2003 206,172 51,696 62,663 0.251 0.304
2004 222,486 74,655 58,341 0.336 0.262
2005 224,705 62,158 59,939 0.277 0.267
2006 242,669 80,361 62,397 0.331 0.257
2007 254,887 78,060 65,842 0.306 0.258
2008 268,541 89,557 75,903 0.333 0.283
2009 256,824 75,495 87,212 0.294 0.340




Purposive Sampling
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Outlet sampling

Two alternative definitions of commercial areas: the 200 outlets covered by our
scanner data are located in a single region or in six different regions.

Four alternative criteria for outlet selection: (1) the number of customer visits to the
outlet over the last one month; (2) the number of customer visits to the outlet over

the last three months; (3) the quantity sold at the outlet over the last month; (4) the
quantity sold at the outlet over the last three months.

Product sampling

Two alternative criteria for product selection: the quantity sold of the product over
the last one month; and the quantity sold of the product over the last three months.

Two alternative approaches to product type specifications: based on a full range of
product characteristics and based on positive characteristics only.

Price sampling

Two alternative definitions of a sale: the duration of a temporary price reduction is
less than 8 days or less than 3 days.

Two alternative definitions of the regular price: backward or forward imputation. 14



List of Purposive Simulations

Regions  Outlet sampling Product sampling  Range of Treatment of
product characteristics  sale prices

#1 Single One month customer visits  One month sales Full range 8 days & forward imputation
#2 Single One month customer visits  One month sales Full range 3 davs & forward imputation
#3 Six One month customer visits  One month sales Full range 8 days & forward imputation
#4 SIX Ulle nionth customer visits — Une mongh sales Full range 4 days & orward lmputation
#5 Single One month sales One month sales Full range 8 days & forward imputation
#6 Single One month sales One month sales Full range 3 days & forward imputation

7 Six One month sales One month sales Full range 8 days & forward imputation
#8 Six One month sales One month sales Full range 3 days & forward imputation
#9 Single One month customer visits  One month sales Full range 8 days & backward imputation
#10  Single One month customer visits  One month sales Full range 3 days & backward imputation
#11  Six One month customer visits  One month sales Full range 8 days & backward imputation
#12  Six One month customer visits  One month sales Full range 3 days & backward imputation
#13  Single One month sales One month sales Full range 8 days & backward imputation
#14  Single One month sales One month sales Full range 3 days & backward imputation
#15  Six One month sales One month sales Full range 8 days & backward imputation
#16  Six One month sales One month sales Full range 3 days & backward imputation
#17  Single One month customer visits  One month sales Positive only 8 days & forward imputation
#18  Single One month customer visits  One month sales Positive only 3 days & forward imputation
#19  Six One month customer visits  One month sales Positive only 8 days & forward imputation
#20  Six One month customer visits  One month sales Positive only 3 days & forward imputation
#21  Single One month sales One month sales Positive only 8 days & forward imputation
#22  Single One month sales One month sales Positive only 3 days & forward imputation
#23  Six One month sales One month sales Positive only 8 days & forward imputation
#24  Six One month sales One month sales Positive only 3 days & forward imputation
#25  Single One month customer visits  One month sales Positive only 8 days & backward imputation
#26  Single One month customer visits  One month sales Positive only 3 days & backward imputation
#27  Six One month customer visits  One month sales Positive only 8 days & backward imputation
#28  Six One month customer visits  One month sales Positive only 3 days & backward imputation
#29  Single One month sales One month sales Positive only 8 days & backward imputation
#30  Single One month sales One month sales Positive only 3 days & backward imputation
#31 Six One month sales One month sales Positive only 8 days & backward imputation
#32  Six One month sales One month sales Positive only 3 days & backward imputation




List of Purposive Simulations

Regions  Outlet sampling Product sampling  List of Treatment of
product types  sale prices
#33  Single Three month customer visits  Three month sales  Full range 8 days & forward imputation
#34  Single Three month customer visits  Three month sales  Full range 3 days & forward imputation
#35  Six Three month customer visits  Three month sales  Full range 8 days & forward imputation
#36  Six Three month customer visits  Three month sales  Full range 3 days & forward imputation
#37  Single Three month sales Three month sales  Full range 8 days & forward imputation
#38  Single Three month sales Three month sales  Full range 3 days & forward imputation
#39 Six Three month sales Three month sales  Full range 8 days & forward imputation
#40  Six Three month sales Three month sales  Full range 3 days & forward imputation
#41  Single Three month customer visits ~ Three month sales  Full range 8 days & backward imputation
#42  Single Three month customer visits  Three month sales  Full range 3 days & backward imputation
#43  Six Three month customer visits  Three month sales  Full range 8 days & backward imputation
#44  Six Three month customer visits  Three month sales  Full range 3 days & backward imputation
#45  Single Three month sales Three month sales  Full range 8 days & backward imputation
#46  Single Three month sales Three month sales  Full range 3 days & backward imputation
#47  Six Three month sales Three month sales  Full range 8 days & backward imputation
#48  Six Three month sales Three month sales  Full range 3 days & backward imputation
#49  Single Three month customer visits  Three month sales  Positive only 8 days & forward imputation
#50  Single Three month customer visits  Three month sales Positive only & forward imputation
#51  Six Three month customer visits  Three month sales  Positive only 8 days & forward imputation
#52  Six Three month customer visits  Three month sales  Positive only 3 days & forward imputation
#53  Single Three month sales Three month sales  Positive only 8 days & forward imputation
#54  Single Three month sales Three month sales  Positive only 3 days & forward imputation
#55  Six Three month sales Three month sales  Positive only 8 days & forward imputation
#56  Six Three month sales Three month sales  Positive only 3 days & forward imputation
#57  Single Three month customer visits  Three month sales  Positive only 8 days & backward imputation
#58  Single Three month customer visits  Three month sales  Positive only 3 days & backward imputation
#59  Six Three month customer visits  Three month sales  Positive only 8 days & backward imputation
#60  Six Three month customer visits  Three month sales  Positive only 3 days & backward imputation
#61  Single Three month sales Three month sales  Positive only 8 days & backward imputation
#62  Single Three month sales Three month sales  Positive only 3 days & backward imputation
#63  Six Three month sales Three month sales  Positive only 8 days & backward imputation
#64  Six Three month sales Three month sales  Positive only 3 days & backward imputation
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percent

Results of 64 simulations: Mean of monthly inflation
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Outlet and Product Sampling

Sampling with full range of characteristics Sampling with positive characteristics only
0.0000 0.0000
==#=One month customer visi.ts' === One month customer visits
-0.0001 '(F)hnr:ﬁnr::tr;t:acl::tomer visits-— -0.0001 === Three month customer visits -------]
=== Three month sales One month sales
----- Official CPI === Three month sales
-0.0002 -0.0002 rormmmmmmmmsmmmosssmsssossoosooeeeee officialcel
-0.0003 -0.0003

-0.0004

-0.0004

-0.0005

-0.0005

-0.0006 0.0006
-0.0007 -0.0007
-0.0008 -0.0008
-0.0009 T T T T T T T -0.0009 T T T T T T T
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

1. Single region & 3 days-backward 5. Six regions & 3 days-backward

2. Single region & 8 days-backward 6. Six regions & 8 days-backward

3. Single region & 3 days-forward 7. Six regions & 3 days-forward 51

4. Single region & 8 days-forward 8. Six regions & 8 days-forward



Treatment of Sale Prices

Sampling with full range of characteristics Sampling with positive characteristics only
0.0000 0.0000
==& 3 days & Backward imputation e===3 days & Backward imputation
-0.0001 #== 8 days & Backward imputation -0.0001 =@ 8 days & Backward imputation .|
3 days & Forward imputation 3 days & Forward imputation
=== 8 days & Forward imputation . .
-0.0002 e Official CPI -0.0002 =>€=8days & Forward imputation |
----- Official CPI
-0.0003 -0.0003
-0.0004 -0.0004
-0.0005 -0.0005
-0.0006 -0.0006
-0.0007 -0.0007
-0.0008 -0.0008
-0.0009 T T T T T T T -0.0009 T T T T T T T
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
1. Single region & one-month customer 5. Six regions & one-month customer
2. Single region & 2. three-month customer 6. Six regions & three-month customer
3. Single region & one-month sales 7. Six regions & one-month sales

4. Single region & three-month sales 8. Six regions & three-month sales P)
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Year-on-Year Inflation Estimated Using Random Sampling

0.05

0.04 Mean of 78 replications by random sampling
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Sampling Bias for Margarine

0.16 T - - T T . T T T
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i i ] ] ] 1 1 1 1

0.14 ; e Sampling bias
' : Average of sampling bias over 78 replications i
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Difference in terms of monthly inflation 25
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JAN codes picked by random and purposive sampling:
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Sampling Bias at the Aggregate Level

0.14 T T T T
=== Sampling bias
Average of sampling bias over 78 replications
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Sampling Bias for Different Time Intervals

0.10
90th percentile
008 -e-80th percentile
0.06 —<60th percentile
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0.00

-0.02

Sampling bias [annualized]

-0.04
, Even when one obtains an estimate of +1.7 percent for the
-0.06 year-on-year inflation rate using purposive sampling, it is still
possible, with a probability of 10 percent, that the estimated
0.08 | ¢ inflation rate using random sampling is below zero.
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