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Introductiocn

There are many service activitles where 1t is very
difficult to find appropriate measures for volume output,
Transportation and particularly freight transportation,
is not one of them. Measurement based on quantities
(number of tons or ton-kilometers)} transported is a
widely accepted method.

This does not mean that the alternative, the basing of
the measurement on deflation of ocutput at current prices,
should be rejected. The c¢hoice in favour of quantity
indicators is purely practical. Satisfactory data of
transportation tariffs are rarely avallable and even when
avalleble it is not simple to apply them for compiling
reliable price indices for the changing fleld. The
transportation output consists of unigue services - types
of goods differ as well as quantities transported and
distances the goods are carried.

This paper deals with the measurement of volume output of
freight transportation by rall on the basis of the
Finnish data of 1980-1989. The question raised 1is
whether the number of ton-kilometers {(or ton-miles)
really is the best indicator for the volume output., After
that, it is briefly dealit with the the importance of the
classification of transportation services for the
measurement of the volume output.

Number of ton-kilometers as A volume indicator?

Transportation service can In principle be separated into
two parts. The first part consists of the loading and
unloading of goods, and the second part the carriage of
goods from cne place to an other, An gppropriate measure
for the lcading and unlcading is the number of tons, and
for the carriage the number of ton-kilometers.

When using the number of ton-kilometers as an indicator
for the volume output, it is implicitely assumed that the
gquantity of goods and the distance carried have equal
importance. But maybe the number of tons carried should
have more welght in the calculation.

The problem can be highlighted with an example. Let's
assume that 1 ton of goods 1s carried a distance of 200
kilometers, and in ancother c¢ase 1 ton of goods Is carried

twice 100 killometers. The volume In ton-kllometers is the
same in these two cases.



However, 1t 1s easy to sccept that the "real"™ volume
output in the latter case 1s higher., Probably also the
transportation costs are higher resulting higher output
at current prices.

The higher veolume should also be reflected in the volume
output. If it does not, as in case ton-kilometers are
used as & volume indicater, the 1implicite price index
change even if the transportation tariffs are unchanged.

The question of the importance of the average length of
haul for the volume output is treated below. The analysis
is based on Finnish freight data from the year 1989. The
material used in the tests consists wagonload freights

- only - transportation of express parcels has been taken
into account when summarizing numerical results.

The data conslst of 240 categories of goods. (See annex
tables 1 &and 2 where the classification has been pre-
sented in an aggregated form consisting 55 categories.).
For each category, data of number of tons and ton-
kilometers were available as well as the corresponding
freight recelipts. The average length of haul for each
category 1s calculated by dividing the number of ton-
kilometers by the number of tons.

Dependency of freight receipts on the number of tons carried and
on the number of ton-kilometers

For getting a general view, a regression model was first
applied for examining the dependency of freight receipts
on the number of tons on one hand, and on the number of
ton-kilometers on the other hand. The coefficients of
determination were calculated for all data and separately
for 8 main categories:

Number of

Categories subcategories
Vegetable and animal products 33
Minerals Lé
Wood and wood products 23
Paper industry products 13
Metal industry products 31
Machines and equipment 23
Chemical iIndustry products 50
Other products 21
TQTAL 240

In addition, the tests were repeated by dividing each
main category {and total) into two groups with equal



3

number of categories, on the basis of the number of tons
carried,

The results gave a small surprise. As expected, the R-
squares were high, and for ton-kilometers higher than the
corresponding R-squares for tons but at aggregated level
only. When each of the 8 categories were divided into two
subgroups and the tests repeated, the adjusted R-squares
preoduced by the model, were for tons as often higher as
vice wversa. The results clearly indicated that the
average length of haul has not too wmwuch importance for
the freight recelpts,

Dependency of freigt receipts on the number of tons and the
average length of haul

For looking more closely the importance of the length of
haul, the tests were continued by applying multiple
regresslion model for examining the dependency of frelght
receipts on the number of tons and on the average length
of haul. The model was applied without constant. {(In
fact, the R-sguares were lower in the model with
constant.).

The model was again applied for all data and for each of
the B x 2 subcategories. In each test the column of tons
was linearly adjusted in such a way that the average of
tons equalled the average of kilometers. Thus the
regression model produced directly comparable welights for
the number of tons and the average length of haul.

The main results were as follows:

1. Model fitting results for: FREIGHT RECEIPTS, all categories

T S e AR Ak b e v v B B e N R L S e e e R . - ———

Independent varlable regr.coeff. std. error t-value
Number of tons 17.938625 0.375509 h7.7715
Average length of haul §.600565% 1.024137 4.492%

TTT TN SN W w wr TR W M W N N Ny Y ML Nk e W R Tl M W M M N M N R P PR ek wh e e B k-

R-5Q.(ADJ.)} = 0.9134

240 observations fitted.
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2. Model fitting results for: FREIGHT RECEIPTS, categories with

large number of tons carried

R e e e e e T M R R e e e e

Independent variable reggr.coeff. std., error t-value
Number of tons v 36.545557 1.092426 33.4536
Average length of haul 10.943727 2.165554 5.0535

- ————

R-5Q.{ADJ.) = 0.9225

120 observations fitted.

3. Model fitting results for: FREIGHT RECEIPTS, categories with

& small number of tons carried

e e e e e e e A

Independent variable regr.coeff. std. error t-value
Number of tons 0.49386%5 0.041627 11.8641
Average length of haul 0.136246 0.055347 2.4617

TSR TE AL o mm Rk o S e e e A L ——— e o —

R-5Q.(ADJ.) = 0.6813

120 observations fitted.

Weights

The percentage ratio of the regression coefficient
between the number of tons and the average length of haul
are in these three cases 80/20, 77/23 and 78/22.

When carrying out the test for each 8 x 2 subcategories,
the ratio of the regression coefficient of the average
length of haul was in most cases very low as well as the
corresponding t-value. Such a category was e.g. the
transportation of chemical products where the importance
of the length of haul seems to have especially little
importance. In some categories like the transportation of
wood and wood products and the transportation of
minerals, the t-value was relatively high {above 2) but
alsc in these cases the regression coefficlent of the
average length of haul was much lower than the
coefficient of the tons.

of the number of tons and ton-kilometers

Considering the data normally available for the national
accounting, a practical method to calculate the volume
cutput for freight transport by rail, could base on the
compiling the volume index by welighting together the
index series of - tons -and ton-kilometers. For this
possibility, the same multiple regression model, as
applied above, was used for solving the weights, The
freight receipts was the dependent variable in the model



5

and the tons and ton-kilometers (adjusted on the level of
tons)} the independent variables.

The mailn results were as follows:

1. Model fitting results for: FREIGHT RECEIPTS, all categories

Independent variable regr.coeff., std. error t-value
Number of tons 17.517507  1.679303  10.43t4
Number of ton-kilometers 27.953503 1.846477 15.1388

240 observaticns fitted.

2. Model fitting results for: FREIGHT RECEIPTS, categories with
2 large number of tons carried

Independent variable regr.coeff, std. error t-value
Number of tons 17.519559 2.383051 7.3517
Number of ton-kilometers 27.867169 2.615374 10.6666

—— e wl MR S W M TE M WS R M e e e e e e e e e ek e e AA AR AR R L R R e AN M ik A

R-SQ. (ADJ.) = 0.9520

120 observations Fitted.

3. Model fitting results for; FREIGHT RECEIPTS, categories with
a spall number of tons carried

— e e ik e e L CEE S R R R P N PR W R AN AN B B B SN P W B G ko vhm el PE S BN SN SR U N N R S S M B M skt e e S

Independent variable regr.coeff. std. error t-value
Number of tons 70.179363 13.577078 5.1690
Number of ton-kilometers 36.4864581 12 419254 2.9362

N A Y T e e S e e SN S N S M M R S N N N SN SN S S N M N R N N N S NN M A A A e S

R-5Q. (ADJ.) = 0.6878
120 observations fitted,

The percentage ratio of the regression coefficient
between the number of tons and the number of ton-
kilometers is 39/61 for all categories and for categories
with large number of tons carried {(tables 1 and 2).
Categories with small number of tons, the ratio is 66/33.

When carried out the tests by main categories, the
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general tendency of results were the same as above. The
regression coefficient was mostly higher in categories
with large number of tons carried, and in categories with
small number of tons the number of tons was more
important.

=

Conclusions

In the draft internationel quidelines on volume measures
for services, it 1s proposed to use the number of ton-
kilometers as an single indicator for volume output of
freight transportation by train. If only data of number
of tons carried are avallable, it 1s proposed to use them
but to make an estimated adJustment for taking into
account annual changes Iin distances carried.

The tests above do not base on homogeneous categories of
goods, and thus any finel conclusions can not be made.
However, the results gave strong evidence that it {5 not
satlsfactory to use only the number of ton-killometers for
calculating volume output for Ffreight by rall. If the
average length of haul 1s changing, more correct results

can be gained by weighting together the series of tons
and ton-kilometers,

Classification of transport services

An interesting question is what is the influence of the
classification ¢f goods transported on the results. This
was tested by producing volume indicators of wagonload
transportation (1) at the total level, (2} by the same 8
main categories as used above, and (3) by 55 sub-
categories (see the annex tables 1 and 2). The weights of
the series based on freight receipts of 1989,

The results are presented below 1In graphics where the
main alternatives for the volume output appear in
guadrants I and IV, In the I quadrant the volume output
is based on the number of ton-kilometers, and in the IV
quadrant on the welghted average of the number of tons
and ton-kilometers (the test results of all categories,
40/60, are here applied for each category).

It is not possible to make any strong generallzations on
the basis of these tests, but 1t seems that there is no
need to calculate the wvolume output by very detailed
classification. The results in gquadrant IV are even
almost identical - differences between the aggregation
levels in the ton series are cancelled out by the
differences within the ton-kilometer series.



Volume indicators of freight transport by different aggregation
levels. The weights base on freight receipts, 1989.
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Summary of the numerical results

The following table summarizes the numerical results. The
output 4includes also the transportation of express
parcels, the importance of which has increased very fast:

VOLUME INDICES QF FREIGHT TRANSPORTATION BY RAIL.
THE WEIGHTS BASE OM FREIGHT RECEIPTS, 1985,

1980 1981 1582 1983 1984 1985 1986 1987

1888 1389

Full waponloads: tonkm 100.0 100.6 9B.6 97.1 $6.6 B85.65 B2.3 88.1

B3.0 94.4

ton+tonkm 100.0 100.2 96.2 97.6 97.1 92.2 86.3 82.B §%.1 100.5

Exprass parcels: tonkm 100.0 106.4 103.1 97.& 94.% 130.0 1666 207.2 231.1 2v .§
tanttonlom 100.0 J06.1 102.2 55.% 84.0 131.1 165.1 205.8 2531.3 26E.7

TOTAL: tonkms 100.0 101.3 96.7 97.2 56

3
topttonkm 100.0 101.4 97.t 97_F 86.7

¥00.4 52.8 105.2 112.7 118.1
103.0 $6.3 109.3 118.4 124.8

ANNUAL CHANGES, X 1981 1982 1983 1984 1585 1986 1987 18988 1980 AVERAGE
Full wagenlcads: tonkm 0.6 -6.0 1.8 -1.7 0.0 -12.8 7.% 6.E 1.B -.6
ton+ttonkm 0.8 -4.5 1.4 -6 1.1 -12.9 7.6 6.8 1.% 0.1
Express parcels: tonkm 5.4 -2,1 -b.1 -3.8 37.6 18,7 33.2 11.6 12.7 .2
ton+tonkm §.1 -2.8 -E.2 -3.0 3.6 18.3 32,7 12.4 14.9 .B
TOTAL: tonkm t.3 -4.5 0.8 -1.9 B.3 -2.613.4 7.2 4.8 1.9
ton+tonkm 1.4 ~4.3 0.4 ~.9 €.8 -6.F 12,4 8.3 5.2 2.5

The annual growth rate of the {ndicator based on the
weighted average of the ton serie and the ton-kilometer
serie (weights 40/60) 1s 1in average 0.6 per cent higher
than the indicator based on ton-kilometers only, The
range of the differences between the annual growth rates

15 less than 2 per cent.
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ANREX 1.

WAGONLOAD TRANSPORTATION BY RAIL. TON

1. VEGETABLE AND ANIMAL PRODUCTE.. . .......... b11 73k 693 (331 1.1 LTS} 194 367 ho7 hgy
L= T 181 198 2064 102 147 126 101 1D8 142 23%
Gradn Productl. . ..o v oo iiaiao o 13 113 A0 a0 27 16 7 13 1& 17
Root plants and vegetabledm. ... :uiu.cucaarns 103 Bo 7 107 97 T3 12 8 3 ]
Dadry profuctiB.. . coveecearns Cireeirinannanea L 1 11 29 39 43 43 a1 37 28 22
Ment and fish: refined snd non-reflned..... 29 34 28 24 20 25 3 1 o [
Berrias, frult., vegetable fat and oil....... 17 36 28 29 1k 12 9 5 2 A
Ravarages, olher food substancs k etisulants &0 129 &3 L] f 12 11 15 28 3 29
Catble foed.. .., ...coaunrns Srlsenrbsuvaraan 118 160 160 135 107 106 19k 161 176  1ké
Othar vegetable and snims)] products......... & L3 [} 5 B 9 & & & [

2. WINERALE............. Visasranasarsaanenass  TOME  T294 6B81 6BBO  6TA9 7326 110 6T78E 500 TAZO
Unprepared SLORES . oo ivrnmannrnn Ceaeammans & 1z 35 54 41 29 AT 62 70 51
THIC BECeuursonsiorroresismersnnonsnesnansns 233 2h0 251 234 233 197  1AB 193 207 207
Liguid Putlo. ss:rrrarnccommecanaesaninmann- 1546 1555 1A20 1017  BBB 983 j1A6 1009 1383 1397
Conl BAS BOME. ... v o e cnaa ittt s 23 683 bo2 897 H13 650 H7E SRR 624 516
Dre and ore concentrations. ... ivasinrvuer .. 2898 2860 2801 2803 2783 2764 2666 2793 29%5% 2611
PelRt..ovvnranareen reeeieaan Pieretbinnernnn 711 708 677 725 B1d 980 754 675 570 166
L . s vt euveattseanannnaenneeanananan AE Y] a5 21 14 10 7 7 6 3
e 37z 361 343 351 277 217 176 181 234 286
Asbestos, planter, cement L aynth.stont works 92 112 090 B85 70 61 [{:] 112 98 L]
Clay and graphite workd. v savcnaaroncaranaas 76 60 - 1o} by 38 & 36 29 25 29
Glams and QlasswaPE. . i i cvasanainrasrnnnans (5] 26 78 27 16 12 14 19 ki 21
Olher mineralo. ... vvcvirasnmnanccomacacaanaans 251 530 che  Bi1y 962 1376 1388 1130 1486 2044

3. WOOD AND WOOB PRODUCTB. . ....civvvvaicraanss 848y Bb651 8hsé B6ET 9166 BoZA 7A8E 8346 9858 10354
Loge and plliars...cvoeeiiins Al benataranans 1085 10é% 959 1184 10%0 By® &9y 775 866 847
Pllad woed......... N 3908 hdse  h3loz  Ax33 A9BE  A997  Miodk  ABB2 E202 GASg
Sawn tdmber.i. riaicrrctarinr v rnt s i enas 1722 1444 1358 1412 LaB2 1459 11M 1292 131¢ 117¢
- . 1 3 1357 1282 1473 21434 1305 1273 1168 1096 1192 11§
Poard procducts......... PP PPN .. 354 k¥ 1 271 253 256 231 230 228 207 2bs
Joinar works and other wood products........ 57 61 493 71 87 86 13k T3 51 3k

A_ FAPER IRDUBTRY PRODUCTE. .sivvervnuricnnne,s 5155 5073 M731 %056 613 5718 EMN1Z 5935 Ghoz  65A)
Cellulose and mechanical wood pulp..cvan.n.. 1%16 1850 1245 1263 5347 1427 1134 135 1AM7 1378
Kewsprint and printing papsr..cc.iunooiaao. 1201 1071 1003 1037 1264 1430 657 573y sif dzo
Eraft DRPEP....c.cunmrann-s Ciestsiasasesianas 239 187 170 14§ 143 141 102 116 137 199
Cardboard and paperboard. ... vavesrranas P .1.79 14 958 1012 1080 10B0 1077 1198 1235 1258
Pulp, board and paper produchd.....c.ovvu.nan. 218 200 159 158 171 18T &0 L 1 30 28
Other paper Industry producte......ecevenaas 1195 1210 1196 1413 1b0$ 14B3 21Dz 2637 3035 3260
§, METAL INDUSTRY PRODUCTE. .. cvvcvrrmnrrsnommes 3575 3391 3483 3428 31k 3581 871 3024 27N 2767
Iron and SteEl. .. cuvurrnrrronerrrrastrarany 188 207 178 201 193 173 452 519 M2 52
Betals excl, Iron and steel. .o ioivvninrens, 17 75 76 2 62 .13 2 62 55 3
Iron and steel subatanca...... M reme e 2615 2386 2463 2825 2226 2515 1684 1751 1658 1504
Jron and Et€E] BCTEP...ccviennreovanamrrsmnss 411 369 03 395 360 k35 3%y 327 318 169
Wire and plabts Works....cvveattivenastnsmnns 41 g1 3k [ 4 4] [1] v .| 4 &
Other fron and scta] vOrES.caareecaarrronase -1 11 vy 325 288 245 266 327 8T 294 316
6. MACHINES AND PQUEPMENT. . ...c.oussnnsvansnn 226 235 231 216 209 249 265 323 354 387
Agricultural and dairy applispces........... 313 31 28 28 29 26 27 13 15 3
Industrial and working sachibes.....civuueen so &5 &5 7O 63 91 63 54 ™ 6
Electrical machines and appliances.......... 16 20 21 21 3] 21 15 17 21 22
Transportation feedlitbies. v viirnneeninan 91 91 87 a7 92 100 97 141 153 154
Other sachines and equipment.vcniersnenareus 6 .| 10 10 T 11 63 a2z 92 115 |
7. CHEMICAL INDUSTRY PRODUCTE.cv.ncusmnansanas 3316 3307 3090 3256 3153 3128 3142 3578 3800 3555
Flements and mcldm. .o ieeiivutaimncarnnns 174 78 209 139 1ho 165 175 260 279 282
Gamew, carbides and metel oxfdes..ienenirads 51N KBz Moz A5h M98 427 =M1 B12 933 TR)
Halogen eompounds and hydrozides.......isiua. L+ [ 30 w 16 16 18 18 10 118
0 N 218 229 193  1ke 116 127 99 147 192 1B
Alcohols, phenols and ethers.ee i isnvunsnsaas 111 142 7% 78 96 114 3 A1 A1 317
Pertilleernm. o . i iia et iaiaae e . 1098 727 882 937 736 630 553 A6 A38 6o
Taoning waterials, albumins and glues....... 12 17 3 3 12 ik [ ] 3 A
Dyestuff...... G eeearerieenaa feeemererennay 85 116 9 98 120 i35 1M 101 104 134
Plaswtics, cacutchouce and synthetic realns.. 721 9ok gkd 306 937 925 TTE 927 1D0id 3193}
Other chemicel industry products.......... .- I3 Mg 2ML 5pT  A78 s5E 510 MR 37 214

8, OTHER PRODUCTS. . usesvesnarsesaassrannates 511 508 536 557 632 651 573 E53 70k 709

TOTAL. 1 s o cvnvnnsraramerssrsrnrrssisrnssansran 28923 29197 23101 28601 29172 29988 26923 2859k 31766 32188
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WAGONLOAD TRANSFORTATION BY RAIL. TONEN

1. VEGETABLKE AND ANIMAL PRODUCTB. ..........--
L8 T
Greln produets....... e seveanaaasnnseasmnana
Root plants and vegetables..............c.00
balry producte.. ..., Viteenne R
Meat and fimh: refined and pon-reflned.....
Barriew, fruit, vegetak®le fat and oil...,...

Beverngen, othar food subetanze b xtimulants
Cattle Feed. . ... ittt asi oo i tnnoananennn-
Other vegetable and apiwms] productes.........

2. MINERALR . . ... .. it r s aa s
Unpreparsed BiONEE. .. ccciei i vnnnnnsaannnanans
b 0 T
Liguid fuels, .. ciiiaiinnsiarnrsossonnnsnnns
Conl and COKE. ... i ucrr i tatirarraasaranes
Ore and ore concentratfons. ... ............ v

Cement ... 0ot vvrainssaninarinna e A
Asbhestas, plaster,cement & aynth. ttone works
Cluny and graphite worke,........c.a.. EETTETE
Glaes end gIBEPWAFE. ... . .eiirsssuscoacnnrrenn
Other mInErEls . vinvasrtnorisrensnanasnnnnans

3. WOOD ANR WOOR PRODULTS..... Ahaeaeas Ceaaaaa
Loga and pillara. .. ... ...ty
Plled wood.uuioiareaitrsneaanntannsnnnnsnnns

Board produckm. ... ... ... iiiiaiaans T EE
Jolner works and other wesd products........

A. PAPER IFDUBTRY PRODUCTE. . uvisunnnnnvnmannn
Cellulcose and mechanical wood PRlpiersasvan,
Hewaprint mnd printing paper...... e
Ereft poaper.ccccucanss teanesannaa framrrarmna
Curdboard and peperbonrd. . ..o iiiinernna.
Pulp, board and paper producte,. ... cucuaun--
Other paper Induatry produtbd.. ... oo

5. METAL IMDUETRY PRODUCTE .. auastrrnrossssimen
Iron and steel. . ... iiinciairanniicanmneannns
Betale exel. [roo and steel. i u.rrinnannsanns
Iron and ztasel eubstance.....cvuiiiivavrranans
Iron and steel ECrEP..cccacnaa CErer et e
Wire and plate works..o.ocionnerrrvnans T
Other fron and petul works.........o ... 0ua.

6. MACEBIKEE AND BQUIPMENT......uvvvieanneenan
Agricultural and dufry spplianced. . voresrans
Industrisl sand worklng machines........ Vraen
Electrical machines and sppliwnces......... N
Tranapartation facilitfess i iioinnnccnnnnnn,
Other machines and equipment. . v.vvvsnvieraan

T7- CHENICAL INDUSTRY PRODUCTE....vvnnanisraa,
Elements and aelde......... FikrErrrEanany
Gases, carbides and metal oxides.vonun.o ..
Falogen compounds and hydroxides............

BaltB e inssusaasudinnrnaraanas trrserrssataman
Alcchols, phenul- and sthers....vcvveeiiraas
FPortiligere.cn,uiariinnnnariocnacanss reeman
Tanning saterials, albusips end gluss.......
Dyestuff. ... .....covunnan trirssemrEni i rrans
Flastlcs, caoutchoues and synthetic resipe..
Other chemiceal Industry producte......... o
8. OTHER PROBUCTS...... P N R T T N T
TOTAL. s vev vt tvnaainuiansncnnrsrnrannnan RS

1960 1981 1982 1983 1984 1985 19BE

il

127
n
25

57

2004
261
734
538
133
118

20

199
17
M
18

368

5
26

155

99

1hk7

241

160

1216
51

138
1
ki1
18

307

A
30

173

.1

162

21
16

163

2072
455
712
Ak
348

™
24

1284
356
253

LL
26y

298

1194
52
27

87¢
161
14
61

67
11
22
&
26
2

923
60
170
10
26
1%
322
A
32
165
115

182

161
36
1¢
30
13

15
A7

20A6
10

98
273
282

109

201

145
37

22
ik

A

2118
3

84
302
304
936
128

&7
15
15

271

1945
194
890
by
213

69
42

1355
312

A2
297
1)
282

1192
&0
32

Bo8
151
13
58

77
11
27
&
k1.
3

787
62
131
5
23
27
195
&
57
164
115

210

31z

1487
168
617
Akt
233

66

37

1177
291
121

31
252

431

1001
168

z11

1654
38
74
255
185
734

8o

49
33

1¢
182

1611
193
687
iz
223

T
22

1387
159
G4
34
iz

554

1100
191
29
&75
125
3
7

106
7
21
6
55
17

856
126
192
1
2
82
160
n
25
155
a4

226

188
736

62
26

248

1797
216
873
Aot
221

75

1827
iso
&9
7
34

619

1037
162
7
659
125
2
&2

113
6
22

6

59
20

903
131
203
3
2
89
168
3
25
182
T2

251

355
2043

1145

120

231

8168 8214 7827 7926 7822 TBA9 6692 7058 7A30 7524




‘ ANmEX 2.

WAGONLOAD TRANSPORTATIOR BT RAIL. TONER

1. VEGETABRLE AND ANIMAL PRODUCTR......... PR
L o T
Crafn produchtE. ... i r et e e e n e
Root plante and vegetableam. . ... .0 0o
Dalry producte . .. i v it i isasarans trrawy
Neat and flah: seflned and npon-teflped.....
Serries, fruit, wegetuble fat and oll.......

Beveragea, othar food substance bk stimulants
Cattle Towd.. ... coveui i iincmmansirrnnsaaanns
Other vegetables and animal producte___ ...

2. MINERALB . o voiuariovicrsvorvaarssnsannasanas
Unpreapared REONRS . ... ivvcvrnrmnrrns amrnanny
Tale BEE. .- cv v vnsrrrrraemnaan Rt rEreas s
Elgquid fuelm... ... .0 ticuieniiatcvsincnarnnnnn
Conl Bnd cOME. . ... ..ot iaiiianannannannna
Ore and ore concentrationm. ... .. e innnaann
| T ]
I T
CEMEDR . uv tunnunresnasnsannsssanannnnas IR
Asbestos, plapter.cement £ pynth.atone warks
Clay and graphite worke. visvavrunena Fearwns
Glams and glagswere. . ... ... . .reenans Pieas
Other minerale. ... cinciiunitaaannomocsinrnnn

3. WOOD AND WOOD PRODUCTE . 0.t enevasunanseun-
TLogr end PIlImrE. s sn sttt tavsmsanranvans
Pilad wood. ... .. 0o cuirerrinririannnsns TENETEY
Sewn timber. ... ... ..t iamrarreans

Board producte. . ... vvesiiarertirarrrbaranns
Jolner works and other wood productes.... ...,

&, PAPER IRDUBTRY PHODUCTE. . tccvcmmvarrnran 1
Cellulost nnd wmechanical wood pulp..........
RNewsprint and printing paper...... ... ... _._,
Eraft PAPET .. iu innvnnnasansnsssoanrsrstsians
Cardboard mnd pesperboard...... “tsmdannsaean
Pulp, bourd apd paper productm. . ............
Other paper Industry productism. ... .....000.n o

L. METAL INDUSTRY PRODICTS. . i eveuaicncnnonas
lron and stael. . ..rv.vivernrrrnnn P AP
Netmln excl. Lron and Eteel..veciiinnnrsonas
lron and steel wubstanee.... .o ... o0 .
Iron apd steel wCC@P.visvavvenanannnns rareas
Wire and plate works, . veriicencnnanaccnna,
Other dron and Beta]l WOrkS: oo voiaisabrinans

6. MACHINES AND BQUIPMENT .....ccoccvrrnrrnen e
Agriewltural and daliey sppllaceesn...........
Industrial and working sachines.............
Electrical machinas and appliances..i.......
Transportstion facilitles........... rerErean
Other machines and equipment.,........ [

7- CHEMICAL INDUSTRY PRODUCTE, sovnarvrrnranns
Elements and acide........ P EBsAd b drananan
Gasen, carbides and metnl axfden.viciniinaas
Bslogen compounds and hydroxfides..ovvnsseass

L

Alcohole, phenole and ethers .o vviivcnenns .
Fartfldmers. oo, onniveiroienarnenssstvinnanns
Tanning materixls, albumins and gluew.......
23T T 5 PP
Plastice, ¢soutchouce snd synthetic reslins,.
Other chenical Industry productE............
B. OTHER PHODUCTS. .. ccvtiimmmrrcaareenns veane
TOTAL. .- .. irr i i nss L
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