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Institutional arrangement

 Statistics Denmark is responsible for Balance of payments
statistics

* Close cooperation with Danmarks Nationalbank

* Both institutions participate in data compilation and
International cooperation in the field of Balance of payments
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International trade i1n services

* International trade in services is part of Balance of Payments
* Based on Balance of Payments manual

* Based on Balance of Payments principles e.g. ownership
change

* No individual definitions

iz

DANMARKS
STATISTIK




International trade in services before 2005

* |International trade in services based on Danmarks
Nationalbank's settlements statistics (payment statistics)

* Published by Statistics Denmark, but only as part of Balance
of payments with very few subcategories

* Balance of Payments Manual
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International trade in services after 2005

* International trade In services statistics Is an
Independent statistical product

* The statistics are also included in the Balance of
payments statistics

* Balance of Payments Manual and Manual on Statistics
of International Trade in Services
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Direct reporting from 2005

Danmarks Nationalbank's settlements statistics
(payment statistics) was abolished at the end of 2004

Main source - Survey on International trade in services
(direct reporting) started in 2005

Sample-based service trade statistics

Other sources - Travel item, FISIM etc.
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Survey on International trade in services -
questionnaire

* The idea behind the questionnaire on international trade In
services is to cover all the service groups required in the draft
regulation

oz

Foreign Trade in Services - Service Codes DENMARK
Country Cods Daominican Republic Madagascar MG
D veme  Clreperanee i1 £ e
i i El sahador B Malkdrees My
Service Code Description imematomt Organsrons exctudog i o 4
Goods which do not cross the Danish border ripean i n Erirea 5 Malta mr
n s Estonia EE Wiarshall fslsnds wH
|300.11 |Sales of merchanting goods (goods bought and sold abroad) Albania AL Ethiogea. ET Mauitania MR
) . Algenia oé Faliiand 1sands e Mauritius My
|300.12 |Acquisition values of the merchanting goods sold during the period (negative) Amerian Samoa AS Farce Islands. O Mexico Mx
i i Andarra A Fili ] Micronesia, Federaied Siates of FM
301 |Purchases of fusls in connection with transport abroad rvesscly A e i el pud
Purchases of provisions, spare parts, and accessories, etc_; also including Angila Al France R Wanaco [use code for France)
[302 — i - Anarchos AQ - French ol #F Mongoia K
R e e -Nln-minml Earbuda x French Southem and Aniasctic Lands  TF Monieneqro ME
Purch: f broad to be ed abroad na sabon @A Montsermat M5
|304 urchases of goods al 0 be processed al e . Sh o Monser e
305 |Sales of goods abroad after ing abroad Aniba AW Georgia GE mazambique iz
. Pusstraia A Germany DE Myanmar wm
Trade-related services Ausiia At Ghana G mamhbia Iy
- Azzrbaljan Az Gbealtar ol Mauns M
2002 |Commissions (from procurement of goods, ete.) forriny & S o ; e
Maintenance and repair services (excl. repairs related to construction activities and Saan B esenland = Metherlands HL
2003 |rapairs related to computer services) Bangladest i Smada G5 e Caledonia e
[200.4 services on physical inputs owned by others geans o Guadeloupe (use code for France) aagua ml
- - Belgum E Guatemala at Miger ME
|Other transactions (to be used only according to agreement with Statistics Balize 3 GG Migena WG
2005 |nenmarky Benin 8 Guinea GN e W
Bermuda M Gunesgissau o arfolk Island e
Transportation services Bhutzn 1 Guana &Y Worth Korea KP
Balivia B Halti HT Mcrthem Marlans Isdands mMr
Sea transport Banare. Sint bustatius and Saba BO Fleard Isand and McDonaid Islands. HW Manway no
e o Basnia and Herzegovina B Holy See {Vatican City State} VA Oman aM
20111 |Passenger sea transport (incl. rentals of ships with crew) e o ! M. 5@ codefur Mgrocn)
|201.12 |Freight transport by ship (incl_rentals of ships with crew) Sauret and av Fong Koeg HE kistan e
ar - d _ szl Bl Hungsny HU Falay
o144 [Mxiiary sea transport seniices (incl. warehouse, shipping and transit services, Siteh ckan Gosen Terttary Q weeland 5 Falestinian Teritory
Snnei Damussalam BN nda " anama
land harbour and canal charges) Bulaiia PR a o P e Guinea
|Air transport Burkina fase. sF an " Parsquzy
_ _ sunundi 8l wan n Fam
[201.21 [Passenger air transport (incl. rentals of aircraft with crew) Cambadis KH peland = Phillppines
[201 22 |Freight air transport fincl. rentals of aircraft, ste. with crew) comeaen G eoiban mo pman
|Auxiliary air transpert services (incl. warehouse, forwarding and transit services, Cape Verde o Haly n Portugal "
20124 |04 oot e, Cayman lslands e Jamaica m P R (use code for Lntes States}
jand airport charges) Central fnican Repubilc cF Japan It Qanar
i Chag ™ Jarey 1 Réunion {use code foe France]
Rail transport Chile cL lordan 1 Romania Ao
|201.31 |Passenger rail transport (incl. rentals of trains with crew) China CH Kazakhstan K2z Russian Federation "u
Chrisemas kskand =3 Kenya KE Rwanda BW
20132 |Freight rail transport (incl. rentals of trains with crew) Cocos (Kealing) Islands € ginban P Salntincs ac
[Auxiliary rail ransport services (incl. warshouse, forwarding and station services, Colombia €0 Kosavo huse code for Seibial samea s
l201.34 N Comaros KM Kuwait KW San Maring 3M
j2nd bridge and ferry charges) ‘onge 2 Kyrqvzsian KG 5a0 Tome and Frindpe Ed
Cango, the Democratic Republic ol the €O Rags A Saudi Arabia Sa
Road transport ook klands K ramia w Senegal E
Fassenger road transpon (incl. rentals of motor vehicle with crew Cosia s % teanon LB seibia =
(20141 g port { ) Care e O resn 1S Sercheles s
[201.42 [Freight road transport (incl. rentals of motor vehicles with crew) Croatia HR ieriy T Siema Leoee e
= - _ Cuba cu Libya Lr Singapare £
oy 44 [Puiiary road transport services (incl. warehouse, forwarding and transit services, Curscan W Liechtanstein u Sint Mazrten =
road, bridge, and ferry charges) Cyprus cr Lithuania [ Slovakia SK
Caeth Republic c Lurembourg loveni
Inland waterway transport (rivers and canals) Dilbout Macan Soloman Islands
- Duminica Macedania, the Farmer Yugoslaw omalia
Passenger inland waterway transport (incl. rentals of vessel with crew) i e ca
Fraight inland waterway transport (incl. rentals of vessel with crew)
|Auxiliary freight inland waterway transport services (incl. harbour & canal charges)




Two types questionnaire

* Two groups of companies:
» Insurance companies and pension funds

» All the other companies
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Services covered

* Trade related services

* Transportation

* Travel

e Communication

e Construction

* Insurance

* Financial services

* Franchises and registered trademarks
e Other business services

* Computer and information services

* Personal, cultural, and recreational services

* Research and development services
* Audiovisual services
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Other items

* (Insurance)

Merchanting

* Processing goods

* Currant transfers (e.g. development aid through NGO'’s)
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Modes of reporting

* Online reporting

* Other solutions like Excel and Paper are abandoned several
years ago
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First sample (in 2005) — based on
settlements statistics

e Sample: App. 1.600 respondents (CVR-units)
* One part found by using a cut-off method

 After the cut-off sample was found — a stratified sample was
drawn from the remaining part of the population

Cut-off sample <—————  Population/ Settlements statistics

Total sample
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Cut off in the first sample (in 2005)

* For each purpose of payments — the largest enterprises
covering 70 % of the trade

* More enterprises drawn till the monthly development in trade
In services could be described

* Monthly reporters, app. 400
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Random sample in the first sample (in
2005)

* The rest of the population was stratified on the basis of the
trade and of industry

* In the strata with the largest trade, all enterprises were chosen

* In the strata with less trade, a smaller part of the enterprises
was chosen

* Quarterly reporters ensure the geographical dimension

* Quarterly reporters, app. 1.200
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Update methods?

e 2005-2008: The sample based on 2003/2004 information from
the settlements statistics

* The information from the settlements statistics was gradually
obsolete

e Other sources could not be used
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Samples from 2005

Before 2005 - all transactions were reported via banks

2005-2008 - first sample based on information from the
settlements statistics

2008-2009 - 1. update of the sample

2013-2014 - 2. update of the sample

iz

2018-2019 - 3. update of the sample
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Screening surveys

* From 2009, the sample is based on information from the
so-called screening surveys

* Before a new sample is established, we start with
conducting a screening survey, which is also a sample,
where information about total trade in services is
obtained and subsequently used for the final sample.

* The screening surveys have been conducted approx.
every fifth year, last time in 2018 where approx. 5.000
companies were screened.
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Screening survey — a base for the sample
updates

* The population (about 40.000 companies) is defined on the
basis of the Business Register and supplementary sources.

* All companies with number of employees < 3 and turnover <
10 mill. DKK or turnover <5 mill. DKK and number of
employees < 50 are deleted from the population.
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Current sample (2019)

* The current sample is updated in 2019 on the basis of
the screening survey in 2018 among approx. 5.000
companies

* Representative sample with approx. 1.700 reporters
(CVR units) ca. 400 monthly reporters ca. 1.300 yearly
reporters (out of which 200 companies will report
guarterly the first year)

Business Register (approx.
Sample — 700.000 companies)

Population (approx.
40.000 companies)

Screening

sz
DANMARKS

STATISTIK



Challenges with screening surveys

* Periodic screening surveys - a good strategy to ensure a
guality of international trade in services statistics

e Butitis a long and resource-consuming process

* New routine?
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Setting
* No payment statistics in Denmark — anymore

* No other data sources with this kind of information
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Challenge

* Not ending up having a sample with only companies
with no (i.e. 0 DKK) international trade with services

 Discovering “shooting stars” / “newcomers”

e Association between register information and actual
Import/export of services vary a lot between
Industries
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Outline of sampling design

Population
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Stratification

Stratification: combination of industry and size
(I.e. Industry * size)

* Industries (collapsed into 13 groups)

* How do we quantify size (in a relevant way)?
Predicted ITS
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Regression models —per industry

Response from
existing sample:

Import =

Export

iz
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Auxiliary variables from Statistical
Business Register and TAX / VAT:

turnover

employment

import of goods

EU-import of services

Trade goods and services outside EU

turnover

employment

export of goods

EU-export of services

Trade goods and services outside EU




Estimate international trade with services
for the entire population

Using the crude regression models og auxiliary
Information (register and other surveys) import and
export are estimated for the entire population.

Size is defined from this estimated ITS:
Above 20 m. DKK
10-20 m. DKK
5-10 m. DKK
22 -5 m. DKK
1 - 2% m. DKK
<1 m. DKK (cut-off)
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Allocation (screening)

1. Proportional allocation ny, = n - 1/

2. Neyman allocation according to estimated ITS
NESyR

ZI}‘_lel NhSyh

3. Proportional allocation according to R?
1-min(R? ;. 5.R? o )

2{{:1(1_min(R2imp,h»Rzexp,h))

4. The final allocation is the mean of the three

allocations above

nﬁ=n-

n;i:n-

iz

DANMARKS
STATISTIK




Screening sample

Size
Above 20
Special m. 10-20 m. 5-10 m. 2.5-5m. 1-2.5 m. Below 1 m. Total

pop | scr | pop | scr | pop | scr | pop | scr | pop | scr | pop | scr | pop | scr | pop | scr
Sector of industry
Industry 8 8| 193| 188| 190| 183| 336| 223| 596| 113| 1155 116| 2458 0| 4936| 831
Agriculture etc. 5] 5| 114] 110] 103| 99| 209| 199| 455 127| 1476 148 5790 0| s8152| 688
Trade etc. 26| 26| 202] 200 161 157] 270| 208| 506 131| 1332 134| 11425 0| 13922| 856
Transportation by sea or land 16| 16| 158| 139| 55| 53| 17| 16 . | 3 3 3 3  252| 230
Transportation — other 10/ 10| 227| 225 92| 90| 95| 67| 142| 32 265 27| 992 0| 1823| 451
Information etc. 13 13| 198 194| 98| 93] 127| 81| 160[ 29| 290 29| 737 0| 1623| 439
Insurance 4 4| 8| 57| 18] 16| 18| 17| 11 9f 11 10 14 14 134 127
Banks, real estate trading etc. 12| 12| 184| 178| 107| 103| 151 144| 264| 97| 474 58 290 0| 1482 592
Service/knowledge/research 10| 10| 165| 164| 125 119 175| 108| 204 39| 445 45| 1518 o| 2642| 485
Travel organizer etc. 6 6| 676| 636] 366| 334| 351] 252| 120| 24| 21 3 44 0| 1584| 1255
Public administration etc. 6| 6| 19| 19| 15| 14| 22| 20| 43| 13| e 71 670 o| 8| 79
Culture, unknown activity etc. 7| 7| 48| 47| 1| 10| 14| 13| 26| 7| 8| 603 o] 781 92
No code 5/ s 1 I Y 4 4l 1|l n
Vol 123| 123| 2247| 2162| 1341| 1271| 1786| 1349| 2528| 622| 5605| 588 24548 21| 38178| 6136
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Post-screening status

* Population: 38178

* Sampling frame for screening (above cut-off): 13651
e Sample for screening. 6136

* Respondents (screening): 5866

* Cut-off based on screening - 2¥2 m. DKK (96% of the
reported screening ITS)

* Selma "hand-picks” (548 + weight=1)
e Sampling frame for actual random sample: 1987
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Actual sample

* Sample size (not counting the "hand-picked) = 1100

e Splitting of strata: Above 30 m. DKK
20-30 m. DKK

Neyman allocation according to estimated standard
deviations of trade of import / export (from
screening)
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Actual sample

Size

Above 30 m.| 20-30 m. 10-20 m. 5-10. 2.5-5m. 1-25m. | Below 1m. Total

Pop | Stik | Pop | Stik | Pop | Stik | Pop | Stik | Pop | Stik | Pop | Stik | Pop | Stik | Pop [ Stik
Sector of industry
Ieil84Y 53| 53| 46| 20| 94| 28| e8| 11| 21| 10| 8| 8 200 130
I S 22| 22| 9| o] 29| 12| 25| 9of m| u| 5 s 101) 68
VEeR G 55| 55| 55| 25| 97| 30| 94| 18] 29| 10| 11| 1 341| 149
Transportation by sea or land | a3l 20 sl 271 10l 10l 10 1 1 1 1| 104 71
TSR R = EE7 86| 83| 27| 14| 64| 26| 46| 14| 17| 17| 5| s 245| 159
THETETOm CIEE 61| 59| 43| 19| 66| 20| 57 11| 15| 15| 8| 8 250| 132
UEF ClE 4| 13 3] 3] 5| s e & 1| 1 2| 2| 3| 30
Banks, real estate trading etc. 31 29 12 12| a7 11 22 10 6 6 1 1 109 69
Service/knowledge/research 56 56 30 13 77 23 65 11 13 13 5 5 246 121
Travel organizer etc. 84 82 30 12 61 14 38 10 4 4 217| 122
Public administration etc. 5 4 3 3 6 6 5 5 1 1 20 19
Culture, unknown activity etc. 15 15 4 4 3 3 7 7 2 2 2 2 33 33
Mg et 527| 514| 282| 140| 566| 188 443| 122 119] 89| 47| 47 3 3| 1987| 1103
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Sampling design — comprehensive

Poj

adrripré

Response

ulation

een)

I

Cut
<7

se screening

v

(estimated)
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Weighting: Step 1
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Response Respon:
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se screening

Cut-off
<7
(estimated)




Step 1 — from screening to population

For every screening respondent, k, the design weights are
calculated:

7. = Nhio
X mpay”

Ny IS the population count in the stratum comprising k: h(k)
m,, IS the number of screening respondents in h(k)

For each domain, d (domain = strata)

'\eJCpNDT1T def

td — 2 Ty exportscreen,k

ke€screen Nnd
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Weighting: Step 2

Population

N(screen)

Response se screening

Cut-off
<1
(estimated)
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Step 2 — from sample to population

The final weights for estimating export, we,p, ., IS constructed to
fulfil

~export

td — z Wexp,k expo rtscreen,k
keresp nd

The final weights for estimating import, w;;,, IS constructed to
fulfil

z T lmportscreen,k = z Wimp,k lmportscreen,k
kescreen Nnd keresp Nnd
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Sampling design and weighting

Population

arrlpre
N(screen)

Response se screening

Cut-off
<7
(estimated)
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Weighting/estimation

Example: For any export-related survey variable, y, the
total is estimated

With correction for cut-off

y = z faCtor(cut—off)Wexp,kYR

keresp
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Bias

* Attempting to avoid sampling only companies
with no (i.e. 0 DKK) ITS ! D> overestimation
of ITS

* Rare type of services are probably
underestimated
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Sampling error

* Sampling error for survey variable y Is quantified in
terms of CV
Stderr(y
i () 10

y

0

CVy) =

 Calculated using CLAN (SAS-macros from Statistics
Sweden). R-package “Survey” can do the same.

* The “hand-picked” companies do not contribute to
the sampling variance

iz

DANMARKS
STATISTIK




Sampling error - in domains

* The reality: CV is estimated
Stderr Ay
y ( ) L

0

CV(y) =

* Trade originate from "hand-picked” companies
= Stderr =0=>CV =0

* Small domain = underestimation of trade as well as
samling error

iz

DANMARKS
STATISTIK




Present work

Five-year-routine is elaborated and of long duration
(new sample based on population 3 years before)

* Population and sample updated every year

* Panel in the sample

e Spreading the workload

» 1 sample every 5 years —» 1/5 sample every year
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