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3. Smuggled goods may go unreported by one or
both partners conducring trade. Serious data incon-
sistencies follow when traded goods 30 unreported by
onlv one country. {f trade escapes detection bv both
countries. the :muggling does not create discrepancies
in the data. but export and import totals are clearly
understated : 3.

Even 1f volume reports of trading partners are in
agreement vaiue reports may ditfer for the following
reasons:

1. Imports are usuvally reported 1n terms of ¢ 1.f
cost, insurance. and freight) and exports in terms of
f.o b. free on board: For most products. ¢.1.f and fo.b.
values normally vary by about 10 percent ' 151 although
differences of 20 to 40 percent are not uncommon for
trade of forest products 13, 9;

2. Trade dataare usuajly convertedto U 3 dollars
‘or purposes of consistent reporting even if the actual
transactions were concluded in another currency Re-
ported values of exports and imports are likely to be
distorted somewhat by the conversion. especially where
the exchange rate with the doilar fluctuates frequentiv:

3. Valuation practices sometimes differ among
countries Actual transaction values may not appear on
invoices if customs agencies perform valuation accord.
ing to administered prices, or if the government allows
rruders to value their shipments at reduced “check
prices” to stimulate exports + 12}

4. Opportunities to increase profits mctivate (m-
porters and exporters to falsify invoices. especiaily in
countries where the risk ot being detected 1s minimal or
the penalties are not severe '1. 2. 41 Traders often
dttempt to crreumvent tariffs. quotas. and other trade
barriers by underinvoicing exports and imports Sub-
sidies provide incentives for overinvoicing. Overvalued
exchange rates encourage overinvolc:ng of imports and
underinvoicing af exports, allowing traders to benefit
from currency premiums in the black market. More-
aver. multinational businesses often seek to reduce
averall tax liability bv invoicing trade to shift account-
ing profits to countries with hberal taxation policies.

Assessing data discrepancies

To detrermine the extent of unreliabie statistics on
forest products trade. importers’ reports were compared
with exporters reports for woridwide trade of hardwood
sawlogs and lumber. Such a comparison permits the
detection of possibie reporting 1naccuracies attributable
to one or both trading partners

Foilowing a procedure described by Nava and Mor-
Zan - ll. reported imports by countrv 17 Mij were
compared with reported exports by country "™ Xj1+ The
comparison allowed the computat:on »f volume and
value ratios e . My Xjiv for each trade tlow considered.
{f there are no inaccuracies in the reports of either
country. then My} Xji volume ratios should he about
1 00

The My Xji value ratios snouid be near 1.20. as-
suming an average 20 percent margin tor differences
between cuf. and fob. values. Transportation. nan-
dling, and insurance costs will vary with shipping dis-

tance and witk the value, volume, and type of goods
traded. However. the 20 percent rule of thumb provides
a useful approximation by which c.1.f. and f.0.b. differ-
ences can be compared. Analysts with evidence sup-
porting margins other than 20 percent can adjust the
analysis to fit their conditions.

Computed volume ratios below 1.00 ind value
rauos below 1.20 indicate overreporting of shipments by
exporters in relation to the reports filed bv importing
partners. Conversely. computed ratios exceeding 1.00
and 120 ifor volurne and value, respectively) imply
underreporting.

Both unweighted and weigiitad means of Mi. Xji
are calculated for: 1r each exporting country. 2 the
aggregate nf exporting industrialized countries. and 3
the aggregate of exporting developing countries. When
calculating the unweighted means. each trade flow is
considered equallv important. thereby providing in-
sight into the extent and usual direction 1overrenarting
or underrepsruing: of discrepancies for each exporting
country and group cf countries.

To compute weighted means. individual ratios of
Mi) Xji are weighted according to the magnitude of
trade each rato represents. For example. an Mij Xji
which represents 40 percent of a country's total log
exports receives four times the weight of an Mij Xii
representing only 10 percent of the country’s log ex-
ports. Weighting individual Mij;Xji ratios prior to cal-
culating the means focuses attention on the major trade
flows discounting the importance of smaller
transactions.

The means of the Mij Xj for each exporting country
and group of countries are tested using a two-tailed
t-test «following a logarithmic transformation to make
the data more closely approximate a normal dis-
tributtons. This identifies those ratics which statisti-
cally differ from the 2xpected ratios of 1.00 and 1.20.

The two most comprehensive sources of statistics on
forest products trade are the Food and Agriculture Or-
ganization +FAO+ and the United Nations 1 U N Statis-
tical Office. Both rely on reports submitted by forestry
and customs authorities 1n member countries. In its
Yearbook of Forest Products :71 the FAO frequently
adjusts trade data it believes to be erroneous. and even
estimates data which are missing from its question-
naires 101 Although these adjusted FAO data may be
somewhat more accurate. the statistics published
through the U S. Staustical Office reflect the quahty of
data more tvpically available to most decisionmakers at
focal levels. Furthermore. many decisionmukers re-
quire more detail than can be obtained from the highlv
aggregated FAO Yearhook of Forest Products There-
fore. ratios of Miy Xj1 for this study were computed from
the United Nations' Commodiey Trade Statisties 14y,
which shows annual exports and imports 1n excess of
3100.000 by commodity. countrv. and vear.

To mitigate the potential problem created by trans-
port ime lags, data on (lows between trading partners
were summed for a 3-vear period. By considering a time
period longer than a single vear. it 1s more likelv that
the effects of recordiny lags cancel out. The perod se-
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lected for D[Ud\ was 1976 to 1978, providing relativ ely TABLE 2 Crattnued: - L'nilum.'iulnduxlu;':uu;;i/hrmunrrw.\ wnich export
. rardu o RS and cumber
complete data coverage for a broad cross section of S R

trading countries. including developing countries Be. Hardwood sawlogs  Hardwood lumber
cause this study computed an average Mij Xji over the Volume  Value  Volume  Value
3-vear period. measures of trade value were converted e MEAN FAUOS s e,
to constant dollars.
Previous studies S8.11.15 have concluded that Germany F R - Lol DT 121 Lo
A :‘.l § {]L)ll- i) Irea
trade statistics reported by industrialized countries are | \:' 13 ! Loo Los
etand ) — — 142 170
more reliable than those reported by developing coun- e W _ - 10
tries This s due in part w the training, equipment. and ltaly U 078 094 0 94 ) 8Tee
orcanization avatlable to customs officers in indus- Wi 0 94 UAETS ) aqeee
triahzed countries To provide consistency and minm- Japan \&' - - - 12l
N ” - :
mize problems of data interpretation. this s[ud\ 1s lim- , . . L
h R Netherlands [ [ 91 098 053
ited on the importing side to a group of 19 industralized w097 118 UB2T 3R
countries. Thiz uroup of countries imports hardwood New Zealand . - - - 3o
logs and lumber tfrom both do\'vlnpm" countries and W~ - - SRy
other industriahzed countries Consequently dis. Sweden \l;, - - ;9‘; Loi
W — — EX 165
crepancies between My and X1 are more hkelv attri- . . ) 2
Switzeriand (o] 103 108 1) 87 0 uge
butable to. but certainly not restricted to, reports of the W 099 102e 095 0 942>
exporting countries ['nied Kingdom L — — 10 ) 58
£ irical | W — 1) 84 0T
~mpirical results United States Lo1ae 196 L2680 | e
Fibie 1 presents the means of My X tor the con- Wi 156 past Laseee
solidated groups of industriahzed and dev eluping ex- Yugoslavia U 130 L Dot
W 1 45°" 1356 1 Ygpee. 1 90*--
Developing exporters
Braul U 0s4 120 1l L ige=.
TARLE - Sl TEIIOS Or LRGP Tram W. o s 120 e 1 30"
pre A IR S LN R EIT Cameroon U 11l 1 54" 126° 16l
Viiume Vaiue w104 L30sms  paaees | e
atw! ratin” Central African L. 068 PRI 1 U4 157
T T Kepublic W 073 127 171 251
tHrmwood saw o CXPOrTer
- S S Colomba L. — _ 108 [t
Industriainzed Sountries U AT 134 W — — HOLY 977
W 2 P20 Congo Uy amqes 1 ageae _ _
Dleneoping ountries v P2t 193 W e 5 Jyee- — —_
W sl Fhe Ecuador L — — 243" 145
:{.Arlf\An\-n«l furnoer exparters W - - 336 125
. . , . . Gabon U nya 1y7 - -
nustriabized Sountries l Pl MRS Wi )RR 1 guees . -
W 2] S . )
5 ) — v - C Ghana L )9y 13a 1ol 115
heveloping countries w b i :?: W L73%e= Lose 126
. Y.
o . Guyana [ S} B BIRL TRV 134
Rutiis are means of My Njp wavewited U and werghted W for ~nip- Wy 19 TRINS Lo
Mefis I0m e expurting untites tooa diees 0 19 ndustriglizen India [ - 0y — -~
DURITIes W ~ 1 e _ .
Indonesia U 110 RN 141 YR30
o p2eee pTaes g 2ygee
Ivory Coast U 04y I 125 19y
) . ; ‘ o ) W1 Lanees {12 IR
FABLE & — Volume aad taiue ation or ountries « hues 1port Acrdicood . s )
. . , Korea 'Rep & - - 183 141
S andg umner .
b W - 03T 104
Hurdwood sawlogs Hardwood lumber Libena (088 - 145 - base
Yaolume Value Valume Value W - 1 mres - Jageee
s ) " - Malaysia L 119 [ERA) — 207
Medn ratios Yo W | e 1 juee _ T anese
:Z.dLurl.lll.l'd d v ‘(F)-ll""t‘\ Pary U _ _ 0 80 0y
Australia . - . P D W - - BRN 084
W . g 2. Philippines [ N RN 0499 113
Austria RS Lo 1A Woo st et e e
W [} [ arames Ty Singapore U — — - 0T
Helgum- U TN IR aRy 11 hHo w. - - - ragees
Luxembourg W g gTee AR 1oy Tanzama [ - L3y Y
C1nada A 1wy 2ase Lt HRNED W - 159 P
W 2. N Ll Lggeee Thaviand v 1 yd 234 lnl 125
Denmurk U i R BT ton R __“' ' L 2 P24 oyt
W e ~eme - - ——
. * <t I P s ‘Ratws are unweighted U and weighted -W. means ot M) Xj1 tor che
Fintand v 15 1o - SPECHIed eXPOrting country <hipping to 19 industrisazed importing coun-
W 135 120 - — Cries
France U yanee U Yk T 1 )2eee Asterisks Reject mnut'hc aullhvpothesis Ho Mu Xyrequals § dthior | 20for
W )gree. IR R i) DEIE A vadue at et A Gttt ereent contidence ievel
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pcrters. At this level of anuivsis computed ruotios are
close to hypothesized ‘1 expected: ratios for the value
of logs. the volume of lumber. und the value of lumber
exported from the industrialized countries Forailother
categories. computed ratics exceed expected ratios. sug-
gesting export underreporting The lurgest deviations
oceur for value ratios assotiated with the developing
countries. The vaiue of exports reported by the develop-
yng countries i less than two-thirds the vaiue reported
by importers

Weighted means ot M Xnoare closer to the ex-
pected ratios of L Ui and 120 than are the un'verzhted
means tn all hut one of the cases analvzed e, value
reports of lumber {rom developing countries: This inai-
cates that statisties deseribing the worid's largest trade
Mows show shgnhtly less disagreement than those des-
¢ribinz smaller transacuons.

Table 2 focuses on tne reporting records o! 1ndi-
viduai countries and identities thuose means which difler
statistically from the hvpothesized ratios. Ratios in
Table 2 are noticeablv iess uritorm than the grouped
ratios in Table I The weighted volume ratios range
from a low of 131 for Guvana s exports of lumber 1e.
Guvana's reported export volume 1= more than three
simes what importers claim o nave received from Gu-
vanartoa hgh ol .92 for the Congo's exports ol sawlogs
t.w.. the Congo reports onlv one-fourth the volume 1m-
porters claim to recerve frrom there The weighted value
ratios range rom 935 for lumber exported from the
Netheriznds 1o 3320 or ~awlogs exported trom the

(,'.muur

Al the country jevel. g ~urprising number of
welgnted means of Mi) Xpodeviote trom tae expected
ratios bv a4 Jreater margin than the corresponding un-
weighted means When this occurs, it must be assumed
tnat the targest transactions are reported even less
accurately tnan the =mallest ones

He country Level aata ndicate that developing
countries underrenort »xports more requently than do
‘ndustriahized covntries Considering both unwergnted
ana welgnted ratos tor whien statisticai duferences can
ne establizned. tne naustrialized exporters have 16
means atove and 3 means helow expected leveis. But
ar the developing »Xporters, s proporton changes Lo

IR omedns anove Ind LUOmenns Detow

In trowing conenlsions rom Chese iaavees, Lois
LMDOPIANt o L=0RZAn practieal sindicand rom
satistieal gnuicance Severar means of M X oare
determined o one stalsUeailv o atferent from tne ex-
pected means o Dot and D20 gthough thev are rebis
Tpvedy nedr these eupected iiues e sawiog volume
ralios Or BeldiumeLaxemooury and France lumber
colume ratio= for Vostria, France. and Yuegoslaviae
This ~tzniiles consisiencs o reporting Dy PNese coun-
tries over 4 laree aumoer of observiations  The smail
VAPNCE Aong Crade silios permils rejection of the
Aull avpotnesi=. even though a shght auference be-
Lween importers ana oXporters renorts s probably not
stentlicant on o practical sense

TABLE V — Dispersion on owume rattos or (N vxports o nardieod
iSO MULier (Fading pariers

{mporter Volume ratio® Tuval exports
i
Austria n 2l ]
Beigium-Luxembourg 238 26
Uianada 'R 349
France VAT 13
fieenany F R Y 299
{taly )49 31
Japan ) Ym 43
Netneriandgs 4] i
=0ain 1532 g
Sweden 3 4¢ gd
>witzeriana 123 K1}
I 'nited Kinkaom 147 0
]
L nweghted mean 1]
Werghted mean I 36"

‘Ratios are My Xptorthe U 3 export shipments: Xj s the United States i to
the specilied 1mporting ountries

*** Regection of the null hvpothewis at the 99 percent contidence tevel See
secondg foutnote 'n Tabie J

Converselv. the null hypothesis cannot be rejected
in several instances even when the means of Mij/Xji
differ noticeably from the expected ratios re g.. sawlog
volume ratios for the Central African Republic: lumber
ratios for Sweden:. In these cases, the broad dispersion
of obsersations makes 1t impossibie to ind statistical
differences

In Table 3 data on the exports of hardwood logs
‘rom the United States are used to illustrate 4 wide
dispersion ol trade ratios riasked by overall means.
Widelv ranging ratios tmplv serious reporting dis-
crepancies. even if not .o a consistent direction.

Conclusions

The empirical dato for the trade of hardwood saw-
Ings and tumber veriy the exastence of frequent and
serinus dizagreements among trade reports, especially
reports of commuodity vaiue Export underreporting
characterizes most o those developing countries for
wnich stalistical tests dare «ignificant, while over-
reporuing s observed lor many of the industriahized
exporters. Tne magnitude ol discrepancies appears to be
more pronounced for developing than tor industniahized
exporters But «ven some inaustrialized countries e g |
the United States publisn export ~tatisties which
dredativ ditfer from those reparted by oimporting
pirtners

Discrepancies in reports describing the same
CPANSACHIONs HLpis ndccuriacies on the part of the ex-
porter, tne umportes or bath ~anultuneously Whether
maceuractes are coanocent orodeliberate analvsts and
DOLICYIUKLrs newd 'o e counizantol therr existence By
e~tablisning double aceounts s demonstrated here.
data disagreements are quickly revealed Analvsts will
then he prompted to seex explanations for ditferences,
unltimately feading to more etfective decisionmaking
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