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Disclaimer
 Any views expressed are those of the 

author(s) and not necessarily those of the U.S. 
Census Bureau.
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Overview
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Background

Newly Industrialized Countries (NICS)

Organization of the 
Petroleum Exporting Countries (OPEC)

European Union (EU)



Background
 Release U.S. International Trade in Goods and Services Report (FT-

900) jointly with BEA

 Seasonally adjust data to identify and remove seasonal patterns in: 
 Import and export value data by commodity
 Deflators for chained dollars
 Import and export value data by geographical area

 Annual revisions to seasonal factors
 Factors projected for upcoming year (April – March)

 Seasonally adjusted data revised back three years 
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Individual Countries 
(15 total)

All Other Countries

Central American-
Dominican Republic 

Free Trade Agreement
CAFTA-DR

European Union
EU

South/Central America

Organization of  the 
Petroleum Exporting 

Countries
OPEC

Newly Industrialized 
Countries

NICS

Countries and World Areas 
Adjusted
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Dissolved

Gabon and 
Indonesia rejoined 

Brexit: United 
Kingdom voted to 

leave



NICS
 Newly Industrialized Countries
 Hong Kong; South Korea; Singapore; Taiwan

 South Korea already adjusted
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1: GovHK: Hong Kong – The Facts www.gov.hk
2: Ministry of the Interior: The National Flag – Taegeukgi www.mogaha.go.kr
3: National Heritage Board: National Flag www.nhb.gov.sg
4: Taiwan: General Information eng.taiwan.net.tw

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwip-PbN1aDPAhUGqx4KHQeqABQQjRwIBw&url=http://www.nhb.gov.sg/resources/national-symbols/national-flag&psig=AFQjCNHDsARJjp6jUeSCm82HxwVeyOvGkQ&ust=1474554469396093
http://www.gov.hk/
http://www.mogaha.go.kr/
http://www.nhb.gov.sg/


New Seasonal Models
 Begin with X-13A-S auto model
 Let X-13A-S choose ARIMA model or
 Use (0 1 1)(0 1 1) and include/exclude TD

 Test for moving holidays: Chinese New Year
 Criteria: t-value > 2 is significant
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Testing Moving Holidays
 Chinese New Year (CNY[8])

 Hong Kong: 91% Chinese descent1

 Singapore: 74% Chinese descent2

 Taiwan: 96% Mainland Chinese or Chinese descent3

 Recommendations
 Include CNY[8] : Hong Kong Imports (t-value=5.070) and Taiwan 

Imports (t-value = 5.650)
 Exclude CNY[8]: Hong Kong Exports, Taiwan Exports, Imports and 

Exports of Singapore (t-value < 2)
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1: GovHK: Hong Kong – The Facts www.gov.hk Retrieved 8/23/2016
2: Statistics Singapore Census of Population 2010 www.singstat.gov.sg
3: CIA World Factbook www.cia.gov/library/publications/the-world-factbook/geos/tw Retrieved 8/23/2016

http://www.gov.hk/
http://www.cia.gov/library/publications/the-world-factbook/geos/tw


9

Country 2015 Final Recommended 
Model

M1 M7 Q D8-F Holiday
Regressor

Hong Kong
Imports

Hong Kong 
Exports

(0 1 1)(0 1 1) + TC2011.09 + 
LS2012.11 + AO2014.01 + 

2.242 0.538 0.88 18.193

Singapore 
Imports

(2 1 0)(0 1 1) + TD1coef + LS2010.9 
+ TC2012.2 + AO2015.4

1.560 0.475 0.68 26.595

Singapore 
Exports

(0 1 1)(0 0 0) + Seasonal + TD + 
AO1992.6 + TC2002.12

3.000 0.634 0.97 14.696

Taiwan 
Imports

(0 1 1)(0 1 1) + TD1coef + CNY[8] + 
TC1991.3 + AO2002.10 + TC2015.3

0.715 0.209 0.42 98.574 CNY[8]
t = 4.800

Taiwan
Exports

(0 1 1)(0 0 0) + Seasonal + 
TC2008.12 + AO2013.2 + 
AO2015.10

2.657 0.554 0.97 15.463
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Asian Financial Crisis
July 1997 – July 2004

Global Financial Crisis
2007 – 2009

SARS Outbreak
February 2003 – June 2003

The Handover
July 1, 1997

HONG KONG IMPORTS:  Not Seasonally Adjusted



Quick Facts
 Hong Kong Special Administrative Region of the People's Republic 

of China (July 1, 1997)1

 “one country, two systems” 

 Free market, export oriented economy
 0% average tariff rate2

 8th largest trading economy in the world1

 Re-exports

 Major export partners3

 China (54%)
 United States (9.9%)
 European Union (9.7%)
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1: GovHK: Hong Kong – The Facts www.gov.hk
2: Heritage Foundation: 2016 Index of Economic Freedom www.heritage.org/index/
3: Trading Economics www.tradingeconomics.com

http://www.gov.hk/
http://www.heritage.org/index/
http://www.tradingeconomics.com/
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HONG KONG:  Change of Regime (COR)

 Two COR Specifications
• Full COR

• Set January 2009 as 
change date

• Partial COR 
• TD test statistics suggest 

full COR for this series

 Two Regressors
• Fixed Seasonal Effects

• Not a good fit for any 
span

• Trading Day Effects 
• Significant before and 

after January 2009 as well 
as for the full span
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Final Model
(0 1 1)(01 1)

TD/2009.01/

AO2008.12 + LS2009.01 + AO2012.02

modelspan = 1996.01
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2047
 Sino-British Joint Declaration (December 19, 

1984)1

 Retain a high degree of autonomy for 50 years
 Policies shall be stipulated in a Basic Law

 What will happen in 2047 and beyond?
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1: GovHK: Some Facts about the Basic Law www.basiclaw.gov.hk/en

http://www.basiclaw.gov.hk/en


As Countries Come and Go . . .

1. Add or remove country to un-adjusted totals

2. Seasonally adjust using new totals and old factors

3. During Annual Revisions, create seasonal factors 
including/excluding country

What if the addition or removal causes large changes to 
the seasonal patterns? 
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OPEC
 Organization of the Petroleum Exporting 

Countries
 Created at the Baghdad Conference on 

September 10-14, 1960
 14 members
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1: OPEC www.opec.org/opec_web/en/index.htm
2: World Flag Database  www.flags.net

http://www.opec.org/opec_web/en/index.htm
http://www.flags.net/


Lapsed Members
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Country 
Name

Joined Suspended Rejoined Reason for Suspension

Ecuador 1973 1992 2007 Annual membership fee1

Higher production quota1

Gabon 1975 1995 2016 Reduced annual contributions2

Indonesia 1962 2009 2016 Net oil importer3

1: New York Times: Ecuador Set to Leave OPEC www.nytimes.com
2: Reuters: Another former OPEC member, Gabon, wants to rejoin oil group: sources  www.reuters.com
3: BBC: Indonesia to withdraw from Opec www.bbc.com/news

http://www.nytimes.com/
http://www.reuters.com/
http://www.bbc.com/news


20

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

M
ill

io
ns OPEC IMPORTS:  Not Seasonally Adjusted 

 With Gabon

 Original



21

0.98

0.985

0.99

0.995

1

1.005

1.01

1.015

1.02

1.025

1.03
19

91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

OPEC IMPORTS
Ratio of Seasonal Factors:  With Gabon vs Original

MAX RATIO = 1.026

MIN RATIO = 0.984

January, 1992
March, 1999 January, 2014

May 2015

May, 1992



22

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

M
ill

io
ns OPEC EXPORTS:  Not Seasonally Adjusted

With Gabon

Original



23

0.985

0.99

0.995

1

1.005

1.01

1.015
19

91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

OPEC EXPORTS
Ratio of Seasonal Factors:  With Gabon vs Original

MAX RATIO = 1.012

MIN RATIO =  0.988

August, 1998

November, 2014



EU
 European Union
 Created after World War II
 Evolved from an economic to a political union
 28 members
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1: European Union: The EU in brief  http://europa.eu/european-union/index_en

http://europa.eu/european-union/index_en


Brexit
 On June 23rd , 51.9% of 

voters opted for Brexit, on 
a turnout of 72.2%1

 Lisbon Treaty: Article 502

 Created late 2009
 2 year process
 Must be triggered before 

negotiations can begin
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1: BBC: EU Referendum Results www.bbc.com
2: BBC: Brexit  - All you need to know about the UK leaving the  EU www.bbc.com

http://www.bbc.com/
http://www.bbc.com/
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1: Economist: Britain votes to leave the EU www.economist.com

http://www.economist.com/
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Future Research
 When do changes in seasonal factors become 

too large to ignore?

 How do we accommodate for other future 
country group changes?
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Thank You!

Contact
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Elizabeth Marra
301.763.7760

Elizabeth.Marra@census.gov

Samantha Nguyen
301.763.5187

Samantha.Nguyen@census.gov
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