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(UN Comtrade background paper by Matthias Reister and Markie Muryawan
)
(Please sent any suggestions and comments to comtrade@un.org)
UN Comtrade is the most used database for annual data on international merchandise trade statistics detailed by commodity and partner. Yet, UN Comtrade provides not only values for exports and imports but also data on the supplementary quantity (quantity) and net weight (weight), as well, detailed by commodity and partner. This paper informs how the quantity and weight information reported by countries is standardized and, where necessary and possible, estimated in order to provide users with comparable and as comprehensive as possible information on the supplementary quantity and net weight.
1.
Improvements implemented in the new UN Comtrade data processing system

Starting 1.1.2006 a new data processing system has been implemented for UN Comtrade. As part of this new processing system the data on the supplementary quantity and net weight provided by countries are treated differently than in the previous, mainframe based system:

a)
 Quantity and weight information are stored in two separate data fields. This is in line with the international recommendation to compile the supplementary quantity and in addition net weight where appropriate (IMTS, Rev.2, para. 133). The previous processing system was able to accommodate only either net weight or the supplementary quantity in case both were provided.
b)
For the supplementary quantity the quantity units recommended by the World Customs Organization (WCO) (see Annex I) for individual commodities (6-digit sub-headings) are enforced in order to allow comparability across countries. The quantity information reported for a particular commodity has to be reported in the WCO recommended unit (WCO RU) or it must be possible to convert the reported quantity unit into the WCO RU. Otherwise the quantity information is disregarded. Previously, there was no procedure in place to ensure that the quantity information for individual commodities would follow a specific quantity unit.

c)
Not reported (missing) quantity or net weight information and quantity information which cannot be converted into WCO RU is estimated, if sufficient data for estimation is available. Up to June 2009 a limited number of ‘extreme’ values for quantity and net weight were replaced with estimates but this practice has been discontinued (see Annex II for details). 
The new system came into force 1.1.2006 and all data with the reporting year 2005 and later has been processed using this new system. Yet, UNSD is also reprocessing data back to the year 2000 with the goal to provide all data starting with the reporting year 2000 according to this new processing standard.

2. 
Best possible use of information provided
Estimation of quantity and net weight are only the last resort. The following steps are undertaken to make the best possible use of the information provided by countries:

a) When the data provided by countries is uploaded to the UN Comtrade processing system the quantity units reported by a country are converted into one of twelve standard quantity units (see Annex I). During this process which is called code normalizations country specific conversion factors can be applied to the supplementary quantities reported by countries. Such conversion factors can be mathematical or empirical. Countries are requested to establish and provide a comprehensive list of such conversion factors.
b) Net weight is copied where applicable into the supplementary quantity and vice versa in all cases where only one of them is reported.
c) Quantity conversion using mathematical conversion factors: In order to obtain WCO RU the quantity unit Number (quantity unit code 5) is converted to/from quantity unit Thousands (code 9) and to/from Dozen (code 11); Kg (code 8) is converted to/from Carat (code 13) and Liter (code 7) to/from cubic meter (code 12). 
d) Quantity conversion using empirical conversion factors: Non standard quantities are converted into WCO RU by using specific (empirical) conversions factors for a limited number of commodities (see Annex III). This form of data conversion can be considered as estimation and the data is footnoted as estimates.
3.
Estimation of quantity and net weight using statistical estimation methods
Estimation of quantity and net weight is performed in two, previously three, cases: i) data has not been provided; ii) provided data is disregarded as it does not conform with, and cannot be converted into WCO RU and, up to June 2009, iii) the quantity or net weight provided is considered ‘extreme’ (see Annex II). 
1. Using reported quantity and/or net weight in the same commodity flow (Weighted Unit Value):

In order to use the reported quantity and/or net weight information to estimate non-reported quantity and/or net weight within the same commodity flow (6-digit imports and exports) of a country, the trade value share of the data with properly reported quantity and/or net weight has to pass a certain threshold which is 20% for OECD and 50% for non-OECD countries. In such cases the value/ quantity or value/ weight ratio of the properly reported data is for to estimate the missing quantity and weight information.
Trade data is often reported at more detailed than the 6-digit level for which WCO RU are defined and at which quantity and weight information is maintained in UN Comtrade. There are numerous cases where countries apply different quantity units within the same 6-digit commodity heading and this would be typical cases for the application of Weighted Unit Value.
2. Using Standard Unit Value (SUV) 

So called Standard Unit Value (SUV) is used to estimate net weight and quantity whenever Weighted Unit Value cannot be used. SUV are calculated at the end of the year for all commodity flows (all 6-digit imports and exports) using the available data of the latest reporting year. The Standard Unit Values of a specific commodity flow is defined as median unit value after the elimination of outliers. SUV’s are used for quantity and/or net weight estimation and outliers detection for the data of the subsequent reporting year. SUV is not available for commodity flows where the statistical analysis shows that the conditions for its calculation are not satisfied (i.e. lack of sufficient data, multimodality). A detailed description of the calculation of SUV is available upon request at comtrade@un.org. 
4.
Documentation of estimations

1. Estimation Flag available on UN Comtrade 

Estimated records are clearly identified by an estimation flag/code and are shown in italics on the result page on UN Comtrade. The estimation flag/code can be downloaded as part of the data. 

Possible values of the estimation code are: 

0 = no estimation 

2 = quantity estimation only 

4 = net weight estimation only 

6 = both quantity and net weight are estimated.
2. Footnotes describe the estimation procedure used. 

The footnotes can be downloaded separately from the data records. Please note that one data record can have more than one footnote. The following footnotes are provided:

In case quantity or net weight has been estimated using the empirical conversion factors of Annex III
1) “Net weight estimated using direct quantity conversion”
2) “Supp. Qty estimated using direct quantity conversion”
In case of missing net weight and quantity
3) “Net weight estimated using Standard Unit Value”
4) “Net weight estimated using Weighted Unit Value”
5) “Supp Qty estimated using Standard Unit Value”
6) “Supp Qty estimated using Weighted Unit Value”
In case of extreme quantity and net weight (used until June 2009)
7) “SUV applied for weight. Original UV: [ ]”
8) “SUV applied. Original UV: [ ]”
In case no estimation is possible:

9) Supp Qty Unit set to “No Quantity” because SUV is not available.
10) Weight set to “No Quantity” because SUV is not available.
Annex I: WCO/ UN Comtrade Supplementary Quantity Units 
In addition to net weight, all detailed Comtrade data also have supplementary quantity units. These units of measurement are based on the standard units of quantity recommended by the World Customs Organization (WCO)
:

	UN Comtrade Code
	WCO Abbreviation
	Description

	1
	-
	No Quantity

	2
	m²
	Area in square metres

	3
	1000 kWh
	Electrical energy in thousands of kilowatt-hours

	4
	m
	Length in metres

	5
	u
	Number of items

	6
	2u
	Number of pairs

	7
	l
	Volume in liters

	8
	kg
	Weight in kilograms

	9
	1000u
	Thousands of items

	10
	U (jeu/pack)
	Number of packages

	11
	12u
	Dozen of items

	12
	m³
	Volume in cubic meters

	13
	carat
	Weight in carats


Annex II: Identification of extreme quantity/ weight and value data 
For the commodity flows (6-digit exports and imports) reported by a country and aggregated to partner world there are three checks:
1. Historical Unit Value Check for the supplementary quantity and for net weight
Unit Values are considered extreme if

i) Unit Value is more than the maximum of historical unit value * 10 OR 
ii) Unit Value is less than the minimum of historical unit value / 10. 
Only commodity flows above a certain value threshold (0.005% of total export or import) are considered; historical unit values are the unit values of the last five years of the particular country.

2. Standard Unit Value Check for the supplementary quantity and for net weight
Unit Values are considered extreme if
i) Unit Value is more than upper limit of standard unit value * 2 OR 
ii)  Unit Value is less than lower limit of standard unit value / 2.
Only commodity flows above a certain value threshold (more than $50,000) are considered; See methodological note on the calculation of the standard unit value which describes how SUV is calculated and how the upper/ lower limit are defined.

3. Historical Value Check 

Values are considered extreme if:
i) Value is more than maximum of historical value * 100 OR 
ii) Value is less than minimum of historical value / 100).
Only commodity flows above a certain value threshold are considered (more than $1,000,000); historical values are the values of the last five years of a particular country.

Application

Trade values and quantity and net weight are reviewed during processing. Until June 2009 the most extreme unit values were corrected: 

i) The commodity flows aggregated to partner world identified with Check 1 and/ or Check 2 are sorted by their ratios of unit values. The rations are calculated as following: if unit value is smaller than the standard unit value then ratio = standard unit value / unit value; otherwise ratio = unit value / standard unit value;
ii) The top 0.5% commodity flows in terms of unit value ratios were corrected by applying standard unit value for all partners.

Annex III: Conversion factors used by UNSD to convert volume (code 7) and number (code 5) to weight (code 8) for selected HS Codes 
Converting quantity using specific gravity (volume or number into weight) of a specific commodity can be problematic, since it is based on empirical rather than mathematical relationships. The conversion is best done at the national or even sub-national level. In general, broad-based conversions at the national or international level are less accurate by definition and can only serve more general purposes (especially weight) such as transport analysis. Most of the conversion factors shown in the table below were taken from the Food and Agricultural Organization (FAO).
	HS Code
	Description
	From
	To
	Conversion Factor

	040110
	Milk not concentrated nor sweetened < 1% fat
	7
	8
	1.03

	040120
	Milk not concentrated nor sweetened 1-6% fat
	7
	8
	1.01

	040130
	Milk and cream not concentrated nor sweetened 
	7
	8
	0.99

	040291
	Milk and cream unsweetened, concentrated
	7
	8
	0.99

	040299
	Milk and cream nes sweetened or concentrated
	7
	8
	0.97

	040310
	Yogurt
	7
	8
	0.97

	040390
	Buttermilk, curdled milk, cream, kephir, etc.
	7
	8
	1.02

	040410
	Whey
	7
	8
	1

	040490
	Natural milk products nes
	7
	8
	1

	040700
	Birds eggs, in shell, fresh, preserved or cooked
	5
	8
	0.058

	040811
	Egg yolks dried
	5
	8
	0.244

	040819
	Egg yolks except dried
	5
	8
	0.073

	040891
	Eggs, bird, not in shell, dried
	5
	8
	0.244

	040899
	Eggs, bird, not in shell not dried
	5
	8
	0.073

	200911
	Orange juice, frozen, not fermented or spirited
	7
	8
	1

	200919
	Orange juice, not fermented, spirited, or frozen
	7
	8
	1

	200920
	Grapefruit juice, not fermented or spirited
	7
	8
	1

	200930
	Citrus juice nes (one fruit) not fermented or spirited
	7
	8
	1

	200940
	Pineapple juice, not fermented or spirited
	7
	8
	1

	200950
	Tomato juice not fermented or spirited
	7
	8
	1

	200960
	Grape juice or must not fermented or spirited
	7
	8
	1

	200970
	Apple juice not fermented or spirited
	7
	8
	1

	200980
	Single fruit, veg juice nes, not fermented or spirited
	7
	8
	1

	200990
	Mixtures of juices not fermented or spirited
	7
	8
	1

	210500
	Ice cream and other edible ice
	7
	8
	0.7

	220110
	Mineral and aerated waters not sweetened or flavoured
	7
	8
	1

	220190
	Ice, snow and potable water not sweetened or flavoured
	7
	8
	1

	220210
	Beverage waters, sweetened or flavoured
	7
	8
	1

	220290
	Non-alcoholic beverages nes, except fruit, veg juices
	7
	8
	1

	220300
	Beer made from malt
	7
	8
	1

	220410
	Grape wines, sparkling
	7
	8
	1

	220421
	Grape wines nes, fortified wine or must, pack < 2l
	7
	8
	1

	220429
	Grape wines, alcoholic grape must nes
	7
	8
	1

	220430
	Grape must, unfermented, except as fruit juice
	7
	8
	1

	220510
	Vermouth and other flavoured grape wines - pack < 2l
	7
	8
	1

	220590
	Vermouth and other flavoured grape wines - pack > 2l
	7
	8
	1

	220600
	Fermented beverages nes (eg cider, perry, mead, etc)
	7
	8
	1

	220820
	Spirits obtained by distillation
	7
	8
	0.925

	220830
	Whiskies
	7
	8
	0.925

	220840
	Rum and tafia
	7
	8
	0.925

	220850
	Gin and Geneva
	7
	8
	0.925

	220860
	Vodka
	7
	8
	0.925

	220870
	Liqueurs and cordials
	7
	8
	0.925

	220890
	Alcoholic liqueurs nes
	7
	8
	0.925

	240220
	Cigarettes containing tobacco
	5
	8
	0.001

	270600
	Tar from coal, lignite or peat, other mineral tars
	7
	8
	1

	270710
	Benzol
	7
	8
	0.88

	270720
	Toluole
	7
	8
	0.88

	270730
	Xylole
	7
	8
	0.88

	270740
	Naphthalene
	7
	8
	0.735

	270750
	Aromatic hydrocarbon mixtures from coal tar, nes
	7
	8
	0.735

	270760
	Phenols
	7
	8
	0.735

	270791
	Creosote oils
	7
	8
	0.735

	270799
	Coal tar distillation products nes
	7
	8
	0.735

	270810
	Pitch
	7
	8
	1.14

	270820
	Pitch coke
	7
	8
	1.14

	270900
	Petroleum oils, crude
	7
	8
	0.86

	271000
	Petroleum oils other than crude
	7
	8
	0.86

	271210
	Petroleum jelly
	7
	8
	0.8

	271220
	Paraffin wax containing <0.75% oil
	7
	8
	0.8

	271290
	Mineral waxes nes
	7
	8
	0.8

	271311
	Petroleum coke, not calcined
	7
	8
	1.14

	271312
	Petroleum coke, calcined
	7
	8
	1.14

	271320
	Petroleum bitumen
	7
	8
	1.01

	271390
	Residues of petroleum oils etc. nes
	7
	8
	1.01

	271500
	Bituminous mix, mastic from asphalt, bitumen/tar/pitch
	7
	8
	1.04

	340311
	Lubricant <70% petroleum oil, textile or leather use
	7
	8
	0.9

	340319
	Lubricating oil etc containing <70% petroleum oil nes
	7
	8
	0.9

	340391
	Lubricants etc, no petroleum oil, textile, leather use
	7
	8
	0.9

	340399
	Lubricating preparations, zero petroleum content, nes
	7
	8
	0.9

	440110
	Fuel wood
	7
	8
	0.725

	440121
	Wood in chips, coniferous
	7
	8
	0.7

	440122
	Wood in chips, non-coniferous
	7
	8
	0.7

	440130
	Sawdust, wood waste or scrap
	7
	8
	0.7

	440200
	Wood charcoal (including shell or nut charcoal)
	7
	8
	0.4

	440310
	Poles, treated or painted with preservatives
	7
	8
	0.7

	440320
	Logs, poles, coniferous not treated or painted
	7
	8
	0.7

	440341
	Logs, Meranti Red
	7
	8
	0.75

	440349
	Logs, tropical woods nes
	7
	8
	0.75

	440391
	Logs, Oak (Quercus spp)
	7
	8
	0.75

	440392
	Logs, Beech (Fagus spp)
	7
	8
	0.75

	440399
	Logs, non-coniferous nes
	7
	8
	0.75

	440610
	Ties, railway or tramway, wood not impregnated
	7
	8
	0.78

	440690
	Ties, railway or tramway, impregnated wood
	7
	8
	0.78

	440710
	Lumber, coniferous (softwood) thickness < 6 mm
	7
	8
	0.6

	440724
	Lumber, Virola, Mahogany
	7
	8
	0.7

	440725
	Lumber, Meranti Red
	7
	8
	0.7

	440726
	Lumber, White Lauan, White
	7
	8
	0.7

	440729
	Lumber, tropical wood nes
	7
	8
	0.7

	440791
	Lumber, Oak (Quercus spp)
	7
	8
	0.7

	440792
	Lumber, Beech (Fagus spp)
	7
	8
	0.7

	440799
	Lumber, non-coniferous nes
	7
	8
	0.7

	440910
	Coniferous wood continuously shaped
	7
	8
	0.6

	440920
	Non-conifer wood continuously shaped
	7
	8
	0.7

	450110
	Natural cork, raw or simply prepared
	7
	8
	0.24

	450190
	Waste cork, crushed, granulated or ground
	7
	8
	0.24

	450200
	Natural cork, debacked, roughly squared, in blocks etc
	7
	8
	0.24


Annex IV: Estimation procedures for quantity (and net weight) in UN Comtrade
To take best possible advantage of the information provided by a country, the quantity estimation is applied in the following sequence:

· 1. Estimation using empirical conversion factors (Annex III) 
· 2. Estimation using partially reported quantity and/or net weight

· 3. Estimation using Standard Unit Values

Case 1: Estimation using empirical conversion factors 
Original Data

	HS Code
	Description
	Quantity
	Unit
	WCO RU

	240220
	Cigarettes containing tobacco
	4000000
	5
	8


The goal is to convert reported quantity unit into WCO recommended unit. From the example above, quantity unit 5 (number) must be converted to quantity unit 8 (kg). The first step is to find the conversion factor for HS code 240220. For this specific commodity, the conversion factor is 0.001 (see Annex. III). Then, the new quantity can be estimated using the following simple calculation: New Quantity = Old Quantity * Conversion Factor

Final Data (estimated record is highlighted)
	HS Code
	Description
	Quantity
	Unit
	WCO RU

	240220
	Cigarettes containing tobacco
	4000
	8
	8


Case 2: Estimation using partially reported quantity and/or net weight
Original Data

	HS Code
	Description
	Value
	Quantity
	Unit
	WCO RU

	080810
	Fresh Apple
	100
	50
	5
	8

	080810
	Fresh Apple
	400
	10
	8
	8

	080810
	Fresh Apple
	100
	1
	11
	8


The first step is to check whether conversion factor for HS Code 080810 from number to kg is available but this is not the case. Yet, one of the reported quantity units matches WCO recommended unit. Thus, it can be used to estimate non-match quantity units. Detailed records with the same unit of measurement are aggregated. During this process also mathematical conversions are applied, in this case quantity unit 11 (dozen) is converted to quantity unit 5 (number). Then the unit value and trade value share for each different unit is calculated. 
Original Data (with value share and unit value)

	HS Code
	Description
	Value
	Value Share
	Quantity
	Unit
	WCO RU
	Unit Value

	080810
	Fresh Apple
	200
	33.33%
	62
	5
	8
	3.2

	080810
	Fresh Apple
	400
	66.66%
	10
	8
	8
	40


In order to be able to estimate using partially reported unit value, the value share must exceed the threshold mentioned below:
	
	Value Share Threshold

	OECD member countries
	20%

	Non-OECD
	50%


Because the value share of partially reported unit value (kg) is 66.66%, which is more than the threshold, it can be used to estimate non-match quantity unit(s) using partially reported unit value. The following formula is used: New Quantity = Value / Partially Reported Unit Value 

Final Data (estimated record is highlighted) 

	HS Code
	Description
	Value
	Quantity
	Unit
	WCO RU
	Unit Value

	080810
	Fresh Apple
	200
	5
	8
	8
	40

	080810
	Fresh Apple
	400
	10
	8
	8
	40


Example 3: Estimation using Standard Unit Value

We take the same example as Case 2, except now the value of unit 5 increased from 100 to 1000.

Original Data

	HS Code
	Description
	Value
	Quantity
	Unit
	WCO RU

	080810
	Fresh Apple
	1000
	50
	5
	8

	080810
	Fresh Apple
	400
	10
	8
	8

	080810
	Fresh Apple
	100
	1
	11
	8


Next, convert dozen to number and then calculate value share and unit value:

Original Data (with value share and unit value)

	HS Code
	Description
	Value
	Value Share
	Quantity
	Unit
	WCO RU
	Unit Value

	080810
	Fresh Apple
	1100
	73.33%
	62
	5
	8
	17.74

	080810
	Fresh Apple
	400
	26.66%
	10
	8
	8
	40


At this point, whether data is reported by an OECD member country or not makes a difference. The value share of quantity unit 8 (kg) is 26.66%, therefore, for OECD member countries, the partially reported unit value is used to estimate non-match quantity unit(s). If the country is not a member of OECD, then partially reported unit value cannot be used. In this case, quantity is estimated using Standard Unit Value for quantity and net weight calculated from the data of the previous year of all countries.
Standard Unit Value for HS Code 080810 of reporting year 2008 (or 2007 ?)
	HS Code
	Description
	Flow
	Unit
	Standard Unit Value
	Low Unit Value*
	High Unit Value*

	080810
	Fresh Apple
	Import
	8
	0.898
	0.181
	3.689

	080810
	Fresh Apple
	Export
	8
	0.655
	0.249
	1.863


*Low and high unit values are not used in estimation. They are used to detect unit value outliers. In the provided example above, reported unit value is 40 which will be considered as right outlier.

Let’s assume that in this example the trade flow is import. The calculation formula is (only for non-match quantity units): New Quantity = Value / Standard Unit Value 
Final Data (estimated record is highlighted)
	HS Code
	Description
	Value
	Quantity
	Unit
	WCO RU
	Unit Value

	080810
	Fresh Apple
	1100
	1225
	8
	8
	0.898

	080810
	Fresh Apple
	400
	10
	8
	8
	40


Not all commodities have standard unit values. If missing quantity cannot be estimated, the quantity unit is set to code 1 (no quantity) and quantity value is set to blank / empty.
If Standard Unit Value would not be available for HS Code 080810, then the final table would be:

Final Data (record with blanked quantity is highlighted)
	HS Code
	Description
	Value
	Quantity
	Unit
	WCO RU
	Unit Value

	080810
	Fresh Apple
	1100
	-
	1
	8
	-

	080810
	Fresh Apple
	400
	10
	8
	8
	40
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� See HS, annex II
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