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INTRODUCTION.

"The problems of trcnsportation rise sbove gll
others in importence, &s bearing directly on the
commercial life-of the nation. A1 ?roduction,
pastoral &nd industriel, with the labour involved,
would practic2lly cease if adecunte marketing
facilities were withdrown, which {8 only another
wey of saying thot the trode of the country is
dependent upon the operation of railwaysS cec.c..
«nd the problems of transportztion in 11 their
sspeets ean only be properly considered, end
conditions measured in the light of full and &c-
curnte statisticsl informetion" 1.

The chief function of a reilway is "to
sell tranSpogt" and its interest lies in disposing
of 1t in the menner best calculeted to yield the
lergest ne{ revenue, due regafd being peid to other
considerations always present with a good scller,
As 1s the case with all othér business cecncerns, gn
effective supervision of the verious procésses and

departments 1s essential 1f economy and efficiehcy

1. From report of Comptroller of Railway Stutistics
(Canada) for year ended 3Cth: June, 1907.



are to be attained. This effective supervision
is, in practice, obtained through the medium of
statistical summaries of all the operations of

the railway. But as regards the merits of a
control so exercised, i.e., by means of statisti~
cal units, opinions differ, largely owing to the
fact that many of the statistics are not available
unfil a long time after the period to which they
relate. It wis obvious that personal inspection
by the superintendent of a wide area or of a large
department is theoretically much to be preferred.
But is it possible? Haturally, such a superin-
tendent 1s.far too busy a maqgﬁ& spend much time out
of doors. He must be provided with some compre-~
hensive measure of the work that has been carried
on in his section so that he may see the results
at a glance., But the officiasls of railwey com-
vrenies are not the only people who are interested

in the accounts and statistics or for whom these

statistics must be prepared.
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Two other sections of the community are, or

should be, equally interested in both the form

of statistics and also the figures of working
which the forms contain. The two parties
mentioned are the proprietors of the companies

and the gemeral public. The former, being the |
owners of the compénies, are naturally interested
in economy of working as this is the obvions pPre-
Jude to inereassed profits. Statisticel returns
are, to them, the only means of keeping in touch
with the operations of the railways and the finan-
cial results thereof. They provide this second
interested party with the means of mainteining a
comprehensive supervision over the use made of its
capitsl.

A more correct designati&n for the third party
interested in étatistieal summeries of railway
working, mentioned above as the genera1 publiec,
would be "the usemof the railwayé". This, by
far the most numerous party, hes an interest partly

8imilsr, partly antagonistie to thut of the other



two parties. Vhile resembling them in the
desire fbr cheep working, they are quite op~-
posed to them in the objeocts to which they hope
the economy will lead. Their principal obdbject
is iow transport rates, and econmny of working
to them is but an essentisl step to this end.

The genersl position then of these
three parties is perhaps best represented in
the words of kKr Newhook as "a triangle of foreces"
which "comprises™ practically the whole of the
comrmuni ty.

"It may happen that in one and the
same person is représenteﬂ two or even three of
these interests, which only tends to prove that
the true welfare of any is dependent upon_the
rest, and that their stable eqqilibrium is not
attained without equsl consideration of 811l these

forces or interests.” 1.

l. 'Reilwey Accounts &nd Finsnce' P.IX A.E.Newhook.
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The ecunl consideration?é%aall these forces or
interests does not necessitate sunh a ﬁide study

es would st first be supposed. Although their
objects sre opposed, these three psrties are yet.
interested in the same two fundamentel pbints, i.e.,
economy of working end the level of {ransport rates.
The second point is not very definite. - Does it
mean that the perties are intercsted in certzin por-
ticulser rates or that they regérd &g being of grester
significance, the averuse level of ¢1l1 rates? In
4ndividual csases, especially in the parfy which com-
prises the genersl publie, it is most probable that
interest 1lies only in one or two particular rates. .
But, when &ll the individuel qéses are added together,
it becomés aprerent thait the zum of interests is con=~
cerned with %he generzl szverape of £11 rates.

Ve ére thus chiefly concerned with statisties
in their & relstion to efficiehcy end- economy of
workingrand tp the generel level of rates whiech in-
cludes the fixiné of individuel retes.

Yow thet we.have e genersl ideé of the uses
o? stutisiices and of the closses of mpeople who are
mest interested in them, it will be convenient to

indicate the scope and zims of this work. The title



11.

"Railwayﬁ/statieticsz their History and Economic
signifiéance" is practically self-explanatory,
but there are one or two limitations which it is
desirable to add i an introduction.

In the first place, English statistics will
be those chiefly congidered, especially inéegard
to the historical part, Two sections wili be
deﬁoted to describing and explaining the statistics
that are demanded of the English railways at the
préseﬁt time. They will be rather tiresome, no™-
doubt, but the information they contain is necessaxy
to a pxpper undexstanding of the latter sections
which are chiefly critical, |

I4 was intended that the pxésent form of
statistics used in this country should be compared
and contrasted with those of U.5.A, where the éﬁbjectv
of statietics has received more attention than in this
country. Despite many attempts, héwever, I have been
unable to obtain sufficient information from America)
so that the intehtion has had to be abandoned. |

The main object8,~hoﬁever, will bé to diacovei
how much useful knowledge the statistics give and

what is their value in the forming of rates,
,\//\/’\./\"A
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and wvheat alterations are neéessary in order to
render them more useful in the consumation of
their principasl objectiss.

One further matier remains to be explained,
It is well, pernaps to draw a disteinction between
the two &ords "acecounta” and "stetisties” as used
in this paper. It is true g%ﬁ the figures recorded
in the accounts of & railwsy form an importent section
of the statistics necessgry for efficient administra-
'tiog/gnd are the basis of some of the other statistics
as well, Levertheless, the two wwrds are used here
in the same sense in which they are employed in the
Railways (Accounts and Eeturns} fet 1911, i.e., the

= ACCOUNTS ARE T8 FORMS RELATING %o capitel and those

which show the balanced income and expenditure
statementse. The stetisties coneist of all the

other returns - stetenents which &r2 not balanced.
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SECTION 1,

THE HISTORY OF ENGIISH RAILFAY STATISTICS,

,Itvis_ce:tain that/ataiistics”in;pne form or
another have been_empléyed by railway officers ever
pince railways came into exiétence;;fStatistics of
working and receipts were not cbmpiled ond published
however for the use of the genernl public until the
llegislative authorxity stepped in and compelled such
réturns to be made, In some countries, the governe
mente required these statistice from the rallways
from the very commencement of railway working.

In other countries the governments did not intexfere
until comparatively later in the hictory of their
railwaye., ¥uch moy have depended upon whether the
railwa&s wore statceowned, state-nided or in the hands
of private people. In England, the reilways were
constructed Ty private initiative and capital, subject
to the permission of Parliament, This latter body
ceemed to take a great interest in the construction

of ruilwayfjif one nmay Jjudge from the time and exyensee
that were involved in gaining their permission, Each
case was investigated on its own mexits before a

decision was arrived at, but neveriheless ihere seems

to have been no system in their decisions. There was
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no comprehensive scheme for providing the

country with the best possible means of

commmnication. In fact the needs of the

country were given scant consideration; 1t was

presumed that individuals would naturally invest

their money in districts which paid them best énd

thet those distriets would,conversely, need the

reilways most. There seems more than a faint P

T S ;r»*—w*’
ggggiffion of the old "laissez-faire' spirit in
this srgument. But the faet remuins thst the
rcilways were constructed piece-meal without any
coherent plan for the greatest benefit of the
country at large. It is, perhaps,to this fact
thet we must look, to furnish the reason why
stendard forms of statistics end accounts from
all railwaye were not recuired until such a late
date in the railway history of this country. It
wes not nntil 1868 that an attempt was made to
standardise the returns of £ll the railway com-
penies. The result was very unsatisfactory and
it is but comparatively of recent date that the

Government hes succeeded in compelling the rail-

ways to publish uniform -~ rexlly uniform - returns.
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To £ind the earliest stotuiory resulation
conesruing reilvay statistics and aceounts in
this country, we rmoct turn to the Reguletion of
Railweys zet, 1B40. The recuiremcnts here are very
mesgre «nd wonld. certxinly not lead to uniformity.
seetion III, which 1s entitled 'Returns to be rade
by DNzilwey Comrznies"” says,
tind be it eanccted, That the Lords of the said
Comnittee (the Bourd of Trede) mey order end direet
every Reilway Conveny to muke un cnd deliver to them
iteturns, eccording to & Form {0 be provided by the
Lords of the égfa Cormittee, of thz sgoresate
frefiic in Yasgengers, eccording to the seversl
Classes, and of ihe aggresete Trafiic in Catile
znd Goods respectively, on the ssid Zeilweys,
&s well as of ¢ll Jceldents which shell heve
oceured thereon, attended with perseonal Injury,
end clso & Table of 11 Tolls, Rotes and {harvees
from Time to Time levied on esch class of Pausen=
£ers, and on Battle and Goodz conveyed on the ssid

Railway's
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Then follows the penslty to which the railways
would beconme subjeet if they did hot produce the
Returns within thirty days of thelr being demanded.
Sueh Returns would be of very 1ittic use in indicsting
economy or the lack of economy in working snd wojld
sive very little ides even of the amount of work donce
The next stotutory mention of asccounts occurs in the
Reilways Reguletion Aet of 18@4‘which, however, ot-
taches 'certzin conditions! only 'to the Construction
of fubure Railwoys authorised or to be suthorised by
eny et of the present of succeeding Sessions of
P&rliament‘.i Section V, vwhich decls with the
aceounts to bé'kept end which &re to be open to
ihspection, reeds s follows:-
'ind be it enacted, Thut from znd efter the
Coumencement of the Feriod of Three Yesrs next
preceding the Period £t which the option of
flevision or Iurchuse becomes cvsilsble, full
end true Jdccounts shall be kept of 11 Sums of
Yoney feceived and peid on aecount of sny Huil-
wey within the provisions herecin before con-
teined by the Tirecetors of the Compeny to whom
such Ruailwey belonss or by whom the scme may
be worked; and every such Rallway Company shell

once in every Hslf Year during the szid Period
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of Three Years czuse & helf-yearly sccount

in sbsiract to be vrepered, shéwing the totel
iteceipt and xzpenditure on &ccéunt of the said
ne Helf Year ending the Thirtieth

Reilwey Tor t

vey of June und the Thirty-Tirst Tuy of Teecember

~

respectively, or such other convenient Lays s
shull in eezch Case be directed by the said Tords
Commiasioners, under distinet lcuds of Receipt
snd Duwpenditure with & Ststement of the Rslunce
of such Account duly cudited cnd certified under
the Hands of Tivo or more uvirsctors of the suid

F

cilwey Conmpany and shell send o Copy of the

i

scid Aecount to the sezid Tords Commissioners on
or before the last days of ‘mvrmast and February
respeetively, or such other Duays as shell in
cach Cose be directed by the suid Tords Come-
missioners, if snd when they cht1l think fit,
to aproint eny oproper Tersen or Fersons to
inspeet the Aeccounts snd Books of *the ssid
Company during the szid Teriod of Three Ycars.”
“oviously the resulits of this iet should be more profite-
able to &1l concerned. The recuircements were indced

formed with & specific object.  The country hcd by this
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time Telt the effeets of ruilway booms with the

resultant

feilures. Rush and unchecked speculs-

tion hzd been rife, tnd by this time it was felt

thzt it wos expedient thot'the Counecession of

Towera T

or the establistment of Few Lines of

should be subjected to such Conditions &s &ar

cnefit of the Tublic’, Consecuently the

-~

set nims ©t preventing the profits on the working

of ithe

reilveys Trom being too hish for if, sfter

£1 years from the passing of the iet for the con-

struction of wny future roilwey, the profits of

/

three consecutive yeurs exceed 167 p;& the

Trepsury muy revise the sczle of tolls, feres ocnd

charges

kinds of

tpplicable to the different classes snd

pussengers, goods, and other trafifie ond

fix &« new seczle which in their judgment and 'ussuming

S .
the grme

cuantities and kinds of truific to coantime?

vould *he likely to reduece the szid divisivle

profits to the suid rete of ten pounds in the

hundred?

;iere vie

arec for

-*
find that reilwey cccounts end statistices

the Tirst time to be employed in the

stututery Tixing of rotes, but it is to be noted
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that their use in this case is quite different

from the use to which[&a advocataed that statistics
should be put zt the present tims. It is n0§-

hoped by some people that by the proper utilization of
statistics and accounts ths true cost of carriage shzall
be odbtained and that this figure shall be of use in the
fixing of rates. By the Act of 1844, no attempt was
made to obtain the cost of carriagé. It was merely
intended that the true rrofit should bs ascsrtained

and maintained within a certain ficure, There wasg

no encouragemen£ given to the companies to study
economy 1iIn workinc when they had reachsd their

maXimum rate of profit, for any decrease in working
costs would lead to a'profit beyond the legal maximum
and only ths public would dbenefit. It is highly
yrobable however that the returns made by the com-
ranles were not clways 'full and true accountst® such
as a latexr statute required. In the fellowing year
1845, certain sections of two acts affeoted the ac~
counts kept by railway companies. In common with
other companies they came within the scope of the
Company Clauses Act, 1845, when the keeping of acocounts

was made obligatory. The two sections with which we
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ara chiefly concerned read as follows:i~-
(Sec CXV) *The Directors shall cause full and
true Acoounts to be kopt of all Sums of Mcenay
received and exrended on account of the Comrany.
by the Directors and all Persons emrloyed by or
under them, and of the Matters and Things for
which such Sumse orvﬁoney ehall have been recelved
or disbursed and paidt. | | |
(Seg/CXVI)'The

&é/;un

irectors shall cauge full and

or disﬂﬁrﬁed/and paidt,

Sec CXVI) 'The Books of the Company shall be
balanced at the prescribed Periods, and if no
Periods bé presceribed, PBourtesn Days at lsast
befors each Ordinary Yeeting «nd forthwith on
the Books beine so balanced, an exact Balance
Sheet shall bs made up, which shall exhibit a
true Statement of the Capital, Stoek, Credits,
and Property of evsry Description balonging to
tha Company, and the Debts due by the Company
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| at tho date of making such Balance Sheet, and
a distinect Viow of the Profit or Loss which shall
have arisen on the Transactions of the Company
in the course of the preceding Half Yezr, and
rreviously to cach Ordinary Ksetins such Balance
Shect shall be examined by the Directors or any
Three of thoir Numbsr and shall bs signed by
ths Chairman or Deruty Chairman of the Directors'.
Thege accounts were to be cpen for inspsction by share-
holders during frasoribad veriods onlye. Tha rallways
wers more directly affected by the Railway Clauses
Conaolidétion Act of 1845, sectlion CVII of which reads,
tind bgﬁénacted. That 4he Company shwll every
Year cause an annual Account in Abstract to bo
prapared, showing the total Rececipts and IExpendi-
tures of 2l Funis levied by virtus of this or
the special Act for the Year ending 31st Dseember,
or some other convenient Day in each Ysar, under
the several distinct Heads of Roceipt and Zxpendli~
ture with a Statement of the Balance of such Account,
duly audited and certified by the Directors or
some of them and by the Auditors, and shall, if
required, tranomit a Copy of the saild Account,
frce of charge to the Oversaers.of the Poor of

the several Parishes through which thae Ruilvay
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shall pass and also to the Clerks of ths Peace
of the Counties through which the Railway shall
rass, on or before the Thirty first Day of
January then next; vwhich last mentionad Aocount
shall be open to ths Inspection of the Public ut
all Seasonables Hours, on paymsnt of tho Sum of One
Shilling for every such Inspoction?.
Few corments are needed, for the sections qﬁoted X~
plain thomselves. But what do they amount to?
Very 1ittle. Let us summarise the position at the
end of 1845.Parliament had endeaWwoured to secure a
falthful record and account of all the financial
transactions of the companies to be kept under the
authority of ths directors: a peower for any share-
holder within certain limits to cxamins the companics?
accounte; the pariodical exhibition of a halance sheet
showing all the canital, stock, credits, and property
of, and debts due by, the company, and siving 'a
distinct view! of the profit and loass; the appoint-
ment of auditors independent of the direcfors.‘but
interested as sharsholders; and the payment of &
dividend out of profite coupled with a prohibition
against reduction of capital by mcans of dividends,
and allowing the formation of a reserve fund out of

revenue. The total requir8ments wers very msagre,
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since merely one or two of the most obvious accounts
were called for. Moreover it is obvious that since
the requirements were asked for in such general tarms,
there would be little, if any, uniformity in the re-
turns of the various companies. Thus the provisions
of the law were defective in so far that they did not
secure.a uniform system of accounts .Eachﬂ company
was at liberty to adopt the form it considered most
convenient, and to vary that form from time to time.
The result was that no adequate means werg afforded
by which to compare the financial affairs of two rail-
ways or even to compare the accounts of the same
rallway at‘different periodse. This uncertainty
deprived the pudblic 6f the rpower of ascertaining

the relative condiiion of different companies; 1t
deprived one company of the msans of taking advantags
of the experisnces of others, and it left shareholders
without an adequate check on the governing body.

Ve may thue conclude that, owing to the lack of
uniformity demanded in the accounts all the legislation
up to 1B45 was rendered of litile value. In spite of
this grave drawback, however,thinzs remained unaltered
for more than twenty ycars. ¥Wo rrecise form of accounte

wasg prescribed for the Raillway Companies before 1868.



This does not mean'to say that the lack of
uniformity and of much valusble infermution in

the accounts hud not been moticed in the interval.
As early es 1849 a Seleot Committes was apvointed
by the House of Lords to consider the possibility '
of providing for & more effectuel sudit of railway
accounts. The compittec mude three reports invthe
third of which they indicasted & serious omission in
the lew as it then stood.  This was the want of any
preseribed and uuiform system of sccouwuts and they
recommended the enforcenent of & ztatutory form to
be binding upon &1l railwzy companiese. Littlé
notice wes taken of the report, however, cnd so
nothing wes done to remedy metiers.

At lasi in 1857 a Doyl Commission on Reilways
was eppointed which, i its veport,severely critielsed
the then existing legislation regarding rellwey
eaccounts end reburnse In the recomnendations of the
Commititee following paragreph svpearsse

iz do not consider thei any direcet legisliastive

Pnactments wovld ceuse greater economy in the

viorking of reilweys; but we are of opinion that

with tue object of affording & more accurate view



of the coperations of the railway companies und
of makins any undug extravaganoce apparsnt, and
thus stimulating economy, it is desiradle that
the goveral railway companics shouldyenier thelir
accounis to the Bozrd of Trads, showing racaipts
from traffic und the detailsd cost of working the
line upon a uniform plan; and that aftsr consul-
tation with the railway companies, the Beard of
Trade sheuld net only rrescribe the form of such
roturns and accounts but lay down the baszis on
vhich thoy are to bo computad.?
In the followins year sters were taksn by means of the
Ragulation df Ruailwuys Act, 1868, to zive elffect to
these recormendations.
Sectien 3 onuets that:-
LEvery incorporated Compuny, Seven Days 3t least
befors each ordinary half-yearly Mesting held
- after the Thirty-firct Day of Deoaombar, 1868,
sh+1l prepares and print according tc tha Forme
contained in the first Schedule 4o this Aot ax
Statament of JAccountes and Balanes “heet fox thé
last preceding Half Year and the othar Statements
and Certificates required by the samsz Schedule and

an Istimate of the proposed Expenditurs out of
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Capital for the next ensuing Half Year
and such Statements of Accounts and Bslance
Sheet shsll be the Statement}of Accounts and
Balance Sheet which are submitied to the
auditors of the Company.! Then follows the
fine in case of default. |
tThe Board of Trade with the Consent of s
Company may vlter the said Forms &8 regards
such Comﬁény for the Purpose of asdapting them,
to the Circumstances of such Compeny, or of
better oé:rﬁing into effect the Objects of
this Section‘.
In sddition, the acéoﬁnts wvere to be signed by
the directors gnﬁ}printéd copies distributed zmongst
the shareholdéfég It wés no longer necessary for
the auditors to be shareholders. In the first
schedule to the’&ct there were fifteen forms under
the following heads respeetively'
1. '°tatement of Capital iuthorised and Created
by the Company'
2« 'Stetement of'S tock and Jhere Cspitel Crested
Showing the proportlon received‘
3« 'Copital raised by Lcans and Debeniures Stock,

showing nalance being avai;aole Borrowing Powers!'.
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‘Receipts and ixpenditure on Cepital Account’s.
"Details of Cupitel Expenditure for Half Yeer}
tReturn of Viorking Stock'.
tistimate of Turther Expenditure on Capital
Accountt.
'Capitel Powers and other issets aveilsble to
meet further Expenditure.!

'Revenue jAccount'. A very detailed form.

10.'liet Revenue Account’.

11

'Proposed Appropriation of Balance Aveilable

for Dividend'.

'12.This consists of five ebstracts:-

13
14
15

(a) ¥aintenance of Vay, Vorks, etc.
(b) Locomotive Towerg.
{c) Eepairs end Renewals of Carrisges end Vsgons.
{4} Traffic Izpenses.
(e) Generzl charges.
General Balance Sheets!?
:4leage Stotement.?

IStatement of Traln iileage,?

These re- uirements were supplemented and modified to a

slight extent during the next few yesars. It will there-

Tore be better to take note of these sdiditions snd



modifications before proceeding to criticise the
Aet of 1868.

Additional returns, neinly of & statistiesl
nature were recuired by Section 9 of the Regulation
of Reilweys Act, 1871. ttyvery comneny shall anmuelly
prepare returns of theilr capitel, treffic, and working
expenditure for the laest preceding financiel year of
the company in accordance with the forms conteined in
- Scohedule One to this Aet, znd a copy of each return,
signed « » « » 8hell be forwarded to the Board of
Trade' &% certain prescribed times, negleet of which
would subjeet the company to a severe penzlty. tThe
Boerd of Trude, with the comnsent of & compeny, may
alter the said forms &8 regurds such company for the
purpose of adapting them to the circumstances of such
compeny or of better carryin:, into effect the objeots
of this section.'

This last sentence is purposely included here as
1t ocourred &lso in the Aet of 1868. The prbvision
it mede, however, was modified by Secs 37 of the Reil-
wey end Cenal Traffic :ot, 1588, which enaeted thoti=

tReturns required of & railvey company under Sec.9

of the Aet of 1871 shall includef such statements

as the Bourd of Trade may frim time to time ==
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prescribe, and that the forms referred to

in that section may from time to time be

altered by the Board of Trade as they may

think expedient.?
The additional returns required under the Railway
Regulations Act, 1873, concerning signal arrangements
scarcely concern us here. The same remark applies to
the provisions of the Rallway Returns Aect, 1878, which
requires half-yearly returns on prescribed forms of the
continuous brakes employed by the company.

VYie are now‘in a position to reiiew the accounts
and statistiés required of the railways prior to the
paséing of the Act of 1911, It is possible that the
forms contained in the Act of 1868 and the less import-
ant acts mentioned above were sufficiently comprehensive
and detaileq for the time at which fhey were enfhrced.
Even this admission, however, is doubtful when the
statistical sections are considered. The accounts would
probably exhibit a fairly true and full summery of the
financial position of the companies, for their business
at that time was far less complicated than it is at the
present time, But the statistics were scarcely of any
value at all. Railway working has never been so simple

that two or three elementary statistical accounts would



render &n sdecuate representation pf the working
pérformed by a company during any lengthy perlod.
0f much less use would such returms be when applied
to reilways that had amalgamated into substential
companies end had béen in existence for many years.
Yet the statutory forms in use up to the present
century merely contained:~
1. A mileage statement.,
2.1 A stetement of train-mileage under the
heads of
{a) Passenger’trains.
(b) Goods end minersl trains.
3» A few particulars in regord to working stock
4, Soze information of 1ittle importance demanded

by the losser acts alrecdy mentioned.
Xoreover, ho definite system underlgy the consttuctibn
of these forms, but 6ne caen scarcely expect system
when the refurné themselveé were SO very mesgre, LSven
at that time they should have been separsled from the
financiel sccounts and greatly enlarged. |

in omission in the recquirements which reduced
the value of ths returns for purposes of comparison was
the faet that no uniform date for the end of the finen-
eial yeer was provided. The railways were thus sl-

lowed to draw up their half-yearky forms &t dates
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suiteble to themselves, irrespective of the dates
chosen by other companies.

It will be noticed in the forms provided by the
Aet of 1868 that the accounts of the subsidiary enter-
prises in which the rsilways were engeged, were included
in the accounts dealing with aetusl rallwey working.
Thi: was a serious fault, although perhaps not so grave
at that time when subsidiary enterprises formed &n
unimportant section of railway bdbusiness as Lt would
be &t the present time.

'The business trensacted by the lafger railway
ctmpenies hes become more and more complex, tending
always to embrace fresh enterprises, which &re in some
czses only slightly comnected with the primery service
of reilway transportution’.l |

At the present time many rallway companies possess
herbours, docks, steamers, and hotels, and the catering
business is a most important subsidiary enterprise.
Cbviously, to obtain a true aoecunt of setual railwey
working, information concerning the above businesses
rmst be separated from the rest. It will be found

that this has been done in the more recent statutory forms.

1. Report of Committee on Reilway Statistics apptd.
by the Board of Trade.
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In the Introduction, it was said that the
sccounts and statistics should be so constructed that
they would be of the greatest possible use in connec-
tion with that fundamenﬁal voint of railway bdusiness
i+, the economy of working. that may be seid then
of the forms as lgid down by the fct of 18687 TDespite
the detail of the financial accounts, they are rendered
practically useless by the meagreness of the statisties.
To consider the economy of working is impossible without
en acourste knowledge of the work done. Put from the
few compulsofy returns indicated sbove, what idea can
possibly be obtained of the smount of work performed
by the railways? Dare it be sald 'None at all'? tell,
&t most, very, very litile. '

Thet the provisions made by the et of 1868 were
insufficient was greduslly rezlised as time went by.
It is obvious that even the best of statutory forms
muast become insdecuate snd enticuated if they have beén
in use Tor forty years, &and the returns in questioﬁ
hed survived longer then that, during which time the
reilweys had made much progrees. As one may expect
there had been for meny years a& strong sgitation for
56re instrmetive accounﬁs, but as the reform party wes

itself composed of two sectio§9 which could not agree
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beyond & certsin point, 1little was achieved
for some considerable time, Eventually, however,
the Board of Trade was prevailed upon to appoint &
Pepartmental Committee to endquire into ithe wesknes-
ses of the then existing forms, and, if possible, to
meke suggestions for their improvemente.

The Commitiee was appointed by a minute signed

by the Rt. Hon. Lloyd George on the 15th June 1906
The late Sir Willism Acwortl, then Kr ¥m. Aoworth,
was one of the nine members.

The terms of reference were:- '

"To consider and report what changes, 1f,£py,
are desirable in the form and scope of the
Aceounts end Statiétical’Returns:(Capitalg‘Traffig,
Receipts and Zxpenditure) rendered’by.nailway
Companies under the Railway Regulkti¢n Acts.

“he report wes made on 25th May 1909. -fTﬁe Conmittee
itself consisted of ecual nnmbers-of'fhé'réform rarty
end &f praeticsl Ruilway represeﬁtaﬁivea,_so thet on
several important points nc definite_concluéions were
arrived ate The reilway mensgers conceded mch, bdbut
they strongly disagreed with the proposals of the
edvance wing of the other party concerning ton-mile ahﬁ

passenger-rile statisties. The inclusion or exclusion
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of thése formed such an important question in the
matter of railway staticstics thut a separate section
of this paper will be entirely devoted to ite. As
most of the debates of this Committse also turned
urcn this point, little remaine to be said of its
WOTK e

One of threilr observations is worth quoting for,
indirectly, it was a criticiem of the Act of 1lRE8.
tIt is obviously of the firet importance from the |
roint of view of comparison botwsen the differenf
railvay companies, that there chould be uniformity
of practice among all the companies with regerd to
the keeping of accounte:and statistics, that is to
say, that evary heading, both in the accounts and in
the atatistios, should bear preciscly the same meaning
in the ease of allirailways - should in fact, be
stundardisea¥ Tt may be supposed from thie state=~
ment that the Act of 1868 had failed slso in its
attempt te establish uniformitye. There were two
regarvations added to the report, one signed by the
three representatives if the raidlways and the other
by the "van of the roform party,!? Eeseté Acvorth,
Parish, and Peél. The former did not agree with
too great an extension in the use of statistics,

while the latter recommended additional statisties,



a scheduze for which was included. Thoy also urgad
the Government to compel the railways to publish ton-
miles and pagsenger-miles.
The recommendations of the Committesz which had
bazn woreed unon by all the mombors, wers inmediately
aect2d uron, for the Tailway Comranies (Accounts and
Raeturns) Act, 19211, included the forms constructed
by the Commitiece in practically every detall, The
complete Act will be deseribed in ancther section.
Hera it will be suff{icient to draw attentlion to the
adiitional forms rouuired by ite. Many of the forms
vere merely taken from the Aet of 1268 and extended.
The fdllowing are the new forms reguiSed for the
financial acceunts:
.Abstract F - Fxpences of Collection and Delivery of
Parcels and Goods.
Abstract G Receints and Payments in resvect of Running
Power rXponsos.
Abstract H  lileage, Demurrage, and VYagon Hire.
Abstract T Jointly owned and Jointly Leassd Lines,
Receipts and Zxpenditure.
Hoe 1le Rzceipts and Expenditure in respeet of Omniduces
anf othor Passenger Vshicles net runnins on the

railvway.

E2
0
=
o)
L )

Receipts and Expenditure in rsspect of SfHeamboats.



No 13
Yo 14

No 15

¥o 16

Wo 17
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Nageipts of IExrenditurs in raspéct of Canals
Receipts and Expsnditure in respect of Docks,
Harbours and WVharves.

Receipts and Expenditure in respect of Hotels, and
of Refreshment Rooms and Cars where caterins is
carried on by the Company.

Recelpts amd Zxpenditure in respoet of other
Scparate Businesses carried on dby the Company.

Zleotric Power and Light Account.

The Statistical Torms included the following additions:-

Yo 1

No II

No IIX

Ho. IV
No. V

Ho. VI.
Mo VII
No.VIIIX

“ileage of Lines (This was so extended fromthe
form in the schedules of the Act of 1868 as to
be practically new)

Rolling Stock {This is divided, under lettered
heads, into six separate forms).

Horsos and Road Vehicles employed in the Collec-
tion and Delivery of Parcels, Goods and Passengers.
Steamboats.

Canalse.

Docks, Harbours and ¥harves.

Hotels.

land, Property, Etce., not forming part of the
Rajlway or Stations.
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No IX. Othar Industries (if any). (This form

to be in the discretion of the company.)

No X ¥Yaintenance and Renewal of Yay and Vorks.
Ko XT Yaintenance and Renewal of Rolling Stocke.
Yo XIIX Engine Hileage.

Yo XIII Pasgsenger Truffic and Recelrpts.

Yo XIV, Goods Traffic and Receiptse.

It can easily be scen from.a Tiance at the above addi;
tions, that the accougta and stutistics which concern
the subsidiary enterprises in vhich the railways ars
engaged, have boen scparated very clearly from these
forms which deal with actual railway workinge After
thzs war ended certein compunies intended to make
voluntary additions to their statistics, but refrained
from doins 8o when the Govermment appoihted & Minister
of Transport in 1919, hoscauge they realised that he
would require additional statistics. The iinister of
Transport by sect. 18 of thé ¥inistry of Transport Act
of 1019 rzceived wide powers as regards statisticse.
This is the ssction:-

tFor the period of two years after the pascsing of

this Act it shall be the duty of the owne:s.of any

railway, light railway; tramiay, canal, iniand

navigation, dock, harbour or pier undertaking....;
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to furnish to the Minister in such manner and
form as he may direct, such accounte, statistices,
and returns, &s hc may reguire for the purpose
of his pbwcre and duties under this Act.
The ¥inistaer sought the help of the railway companies
¢0 aid him in framing his requirements, ac he desired
" that the statistics should be of the greatost poesible
use, both to the ¥inistry and to the internal manacge-
rent of the railwuys. The General lanagers apreinted
& spoeinl Cormittee which drew up & 1list of statistice
and also rrepared detailed instructiohs in order to
obtain a uniform mathod in the compilation of the
ficursse. Theaé new requirements cums into force on
January lst 1920; but in the following year they were .
made permanent by section 77, sub-section (2) of the
Ruilways Act, 1921. This section lays down thati-
Tt shall bethe duty of every rallway company
to compile and render to the Minister the statiastics
and returns set out in the Eighth Schedule to this
Act, sub-divided in the case of an amalgamated com=
rany in accordance with such operating axeas as may
be agreed between the ¥inister and the Company,
subject, nevertheless, to asuch variations of those
statistiocns and returns ag may from time to time

be agreed betwzsen the Minister and the Railﬁay
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Comranles Aszociation®.
In the schedule are ninsteen headings, xeferring
to statistics, most of which arc required monthly.
Two of these statistical returns are only reguired
annually however.
These ared-
Yic 14 = Cenesus of Staff, shoving numbor of
ren in each grade at ocach rate of naye.e
o 19 = Capacity of wagon stock of various
tyros.
These statistics would naturally nof ba reguired at
shorter yeoriods as they are not likely to fluctuste
to any groat oxtent in & period less than twelve
mnonths. The remaining statistical returns ars worth
gqueting in order to show the detail that is now demanded
from the railways. This schedule may be deseribed as
a triumph for the advance wing of the reform party
whose 'academic enthueiasm'l for detailed statistics

has at last bheen rewarded by the inclusion of ton=-

mileage fisures, ctce.

1 “e Relaamson: '2ritish Railways?t.

'*Thile sympathising with the statistical exrperts
and aprpreciating their academie enthusiasm on bshalf
of ton-mileage, we have to consider here only tha

practical merits of the proposall
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Freizsht receints, tong and ton-milctesws Monthly

Tons and Recelpts of selected cormoditics

conveyed at frieght train rates......... ¥enthly
Commoﬁity tOﬂ-mileSu..o.nbctooccooooo.la Eonthly
Passenger Journeysand recelptBecscacsscse ¥onthly

PasocneeY = MiloBeeececsccssconnssesssesses Pariodically
Cuantities and receipts of parcels ana

miscellancous traffic=m cénveyed at

coaching train ratobeccececscssacnacse ¥onthy-
Train-, and engine~miles and hours of

company?!s engine over o#n and other
SYBLaMBeccnccsscnsssssonrcsscsossncscess Yenthly
Train -, and ongine-miles and hours over

company's system by own and other company's

engings ®@ % OGS HOOD SEDO 0L SE IS LOBTEBPOORSSNS ﬁont}zly
Ivocemotives in 35‘3 ® % © 9 6064 2P OO POETIOGDPOO }:Qnthly
Loaded and empty varoni=mileScieccecesscce Xonthly

Consumption of ooal,-electricity and oil

By 1oCOMOLIiVES cscscecceccnscacsccancnse Menthly
Construction and rerair of rolling stock Half-yearly
Marshalling yard statistics.........;... For & period

of one month
each half=year
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15 Tonnage conveyed on canals separating principal

comoditiesc--aaoooooooo..........o. 150nth1y
16 Analysis of time spent by ships in port

at railway oned do0KBeaeesoaccaane Monthly
17 Tonnage dealt with and cost of working ( For a period
of one month
at selected goods depotSecscecces each half year
18 Tonnage carted and cost per ton at For a period
of one month

each half
year. .

pelected stations. Yotor cost to be

distincuished from horse costececees

Al} these statistics, except No 16 are published by
the Ministry of Transarort in various tables based on
them. Ve shall consider these published statistics
in another section however.

We have now traced the growth of #nglish published
statistics frdm the commehcement.of the ia11Way era
until the present time. Oné’of the most striking
features revealed by this historival sketoh, is that
the greatest progress has been accompdished during the
rresent centurye. This point becomes 6f more interest
when it is known that in many other countries also,
the beginning of this century has coinéided with,fha‘
beginning of great progress in the preparation.bf |
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railway statistics. This advance towards more
carefully canpiled and fuller data has its origin,
in all prnbubilitg;in the rising costs and the
increacing comrlexity of railway businessinntice-
able in this period. The amount of traffic has
increased and the unit railway aystems have bocome
50 vast omwing to amalgumationa that all three yparties
intereosted in ruilwaeys have felt the nsed for more
~comprzhensive ptaticticsae. The rricds of naceseary
materialso,rates and taxes, expenses which the railways
annot'aﬁigd or reduce, have risen very considerably,
oo that theo railways have»perforoe to econonmize in
other directions. Iore attention has thus been be-
stoved upon the securinz of information indicating the

results of oreration and of changes in policy.
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RI2CTNT CHANGES IN THE STATISTICS OF SOMT OTHUR COUMMTRITS.

It has boen said that since the besinnins of this
century there hag been a general movemsnt urpon the
part of nearly all thd countries to obtain more de-
tixiled statistics from their railwayse As this is
a statement that should not bs accepted without facts
to support 1t, the fellovwins gummaryl of the changes
in a fow of the rrincipal countries is of intorest.

AUSTRALTIA.
Thae Census and Statictics Act of 1005 made

the povier to collect statistice as orered by the
¥Yinigter for Homz Affairs, more offective. In 1000
the Commonvcalth Statisticiun made a report te the
Hinistar on *"Thae desirability of improved statictics
of Gevernment Rellways in Australian?

'In this roport Sir Goeorge E. Knibbs drew attention
to the important differcnces which sxnisted in the various
Stutes

(a) in the particulars compiled.
(b) in the manner of compilation.

(e) in the mode of presentation.

L. Th=2 informition given iz obtained from the rsroxrt

o0f AeEe KiTkus.
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%itk a view to effecting an improvement in the
ptatistics he recommended that all the rallways in
the Commonwealth should compile and publish on the same
basis the statistics mentionad in the report and that
they should claseify their gross receirts and working
expenses in a uniforh munner! The Cormissionsrs and
Gensral ianagers of the Rallways agreed to publish
annually the uniform statiotices recormonded by the
- Statisticlan with two exccptionsﬁ-
(1) Claszification of tonnage ca:ried and revenue
derived therafrom:~ |
(2) Passengcf-. and ton-miles. _
But passenger-, and ton-miles have boen voluntarily
compiled by the rallways of several States for some
time, |
rassenser - rmiles.

Tasmania - gince 1901

llew South Vales - since 1910
South Australia - since 1004
Victoria - since lQle

Ton = Milesg.

New Scouth Valss cince 1201

Tasmania ' since 1901
South Australia _ since 1901
Yaeatern Australia aince 1918

Victoria since 1918
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Commodity Ton - Hiles 1

New South Valese.

Vestern Australia.

Tasmania.
It is interesting to note that in 1919 a Committee
of O0fficers appointed by the New South Wales adminis-
tration enquired into the subjeét of the preparation
of railway operating statistics. The whole system
was re-modelled and a Central Statistical Bureau
established to which were transferred the officers
who hadlpreviously prepared statistics under the
supervision of differsnt chiefs. This centralisation
has resulted in the improvement of supervision, uni-

formity of methods and & great extension of the sta-

tics prepared.
CANADA. |
The statistics returned by the railways to the
Government were thoroughly revised and extended in 1906.
The compilation and publica?ion of ton - mile statistics
were made compulsory although the railways had volun-
tarily prepared”these statistics prior.to that date.

ls To be exyzlainsd later.



48

In 1915 the statistics were altered again, in
order that they should conform to the schedules
prescribed by the Inter~-State Commerce Commission
of America. This change was introduced in order
to render the Canadian returns comparable with
those of the U.S.A. = a very laudable objecféi
SOUTH AFRICA.

The compilation of ton-mile figures
was suspended during the war per;od. ' Experience,
however, shewed that the administration were placed
at some disadvantage without ton - mile figures!
and so, in 1923, their compilation was resumed.
More frequent and extended information has also
been introduced both for the bhenefit of the general
public and also for the Chief Administrative and
Fxecutive Officers.
INDIA.

The railways of India have always rendered
copious returns to their Government, but, as much
of the information was considered to be of little
value, a Committes was appointed in 1922 to examine
the form, scope and underlying principles of the
statistiocs then in use, with a view to their reduc-

tion and improvement.
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Ixrgcland.
The statistios are similar to thosse

prepared in England.
BULGIUM.

During recent yecars the statistics have
beon extended considerably, and further changes
ara contemrlated. 'Yonthly returns, and in some
cages = waekly returns, are now prepared in nlace
of the old thres~-monthly statements, and this al-
teration enables such remedies ags may be necessary
to be applied guickly®.
DEHEégl{"’f.l‘he chief recent dovelopment occurred in 1018
when the Danish State Ruillways were required to pube
lish monthly ctatisticee Apart from this, cempre-
hensive statistics have becen pudblisghed annually since
the raflviays commencede.
FRANC:.

French statisties have remained much tha sams
ae'they were in 1900 with the exception of some minor
modifications intrbduced to most changes in the orgunisa-

tion of the rallwayse.
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CREECZ. .
There have boen no changes in the statinotios
compiled hy the State Railways since the commence=-
ment of this century, but a conciderable improvoment

is contemplated.

B present stutistics wore introduced in 1965
whan the State tock over the railwayse !The State
failways are nowi however, 'actively engaged in
revising all their working statistics with a view to
‘their simplification and the addition thereto of now
information.?

ROMMANTA.

The statistics in use up to the outhreak of
war have ba2en continued, but they have been arranged
differently since January lst 1924 in order to make
conmparison with other countriss possibles.

STEDEN .
Throughout thies century the statistics have

beecn continually imyproved and altared, with the objeot

of:

and

l. extending and making tha'statistics nore cocmplete,

2« execluding details which are thought of insurficlent

impoxrtancee. Honthly statistics were inaucurated
in 1913 and thess also have continually been

improved.



CHINA.

The raccnt dovelorments in China are full of
interest and as the autheritinese have exhibited such a ®
broad=minded policy I take the 1liberty of cuoting the
whole raracraph:- |

tThe Statistics r=2lating to Chineces State

Railvaye compiled prior to 19015 were, it is

stated *0F a'very surnary character and gave
little useful inforwation.® They were there-
fors entirely revised and brought into conformity
with the stutigtiecs of otker countries as from
let Junuary 1915. The Chiness Administration
realice that whila otalisties are essential to
thiogso responsible fox the working of the xail-
Faya, thoy ure nacszoxzry also for the purposs

of enlisting puklice confidence and eupport, and
in the prefaze to ths annual report for 1916 ths
Standing Committes on the Unification of Ruilway
Accounts and Statistics ctatedi=

The railways in our ccuntry are still undeoveloped.
Thare are many linss yot to be buiit. and the
building of those lines largely depends upon the
co=oparation of thz pudlic as well as of forsigners.
The authorities sholild thereforz kz2eop the public

informed as to the conditions and results of the
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Tailvuy orerations with all sincerity, so that

the co~orcration of the puhlic and fercigners may
= counted uron...s It scems fitting, thercfora,
that in thesz early»reports. at least, conziderable
analysis should bs mada of results snd that the
conciderations should dbe set forth by vhich such
resulis arc measurede Such analysis and con=-
cldezrations are offered with the objecet of sducating
the reople to underatund the importance of ruilway
sdministration as well as the real conditions, to
the end that public opinion nay be enlisted in a
wise furtherance of railway policyt.

Thege are indzed admirshle principles to work upone.

To virit end is thic universal improvanent in the comn-
1iling of statisties 1czading? | Is it leading to uni-
versal unifornity so that internationsl comparison of
railvay vork&ng will be facilitatedy I think coe.

The fungdamantal probleme of 211 railiway systems that
have roached an advanced stage are naturcliy very
similar. To a2lucidate these problems and exﬁlain

the results of rallway workins obviously nucessiitates the
same baszilec figutres. The basic figures which ars cormon

to mont rallway systems of the world arc:-
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Particulars of locemotivaes carriages and wagons owned,

available feor ugz and in uasc.
Train - and engine - milese.
Tralrn - and engine - hours.
Coaohing wvehicle = ond wicon - miles.
Frelsht tons.
Treicht not ton - nmiles.
Fraizxt train receintis.
Cuantities of and r2ceipts Trem certnin selested
Pasgangara, nurhe of.
Taszensar - miles.
Pazsenger trzin reeeinte.
FTuzl conpumpticn 2nd luvbkricating oil used.

Mumber of emploryers and rurticnlars of earningse.

xrenditure under various headings.

p4rs

aff

ic

nJ.

¥ost of these busic figurce, since they are employed

in Ynzliskh railvay ctetisties, will be exrlained in later

scctiontie
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sEerIoy | IT.

THE RATILFAY ACCOUNTS AMD RTTURIS ACT, 1011.

I intend in thic sectiorn to exprlain the rmore
imprortsnt items in the accounts and raturns required
by the Act of 191l.

The first ssven forme relate to the capital of
the company, a fact which suégests that full details
ars given in this connection. That this ic zo is
only right for the comstruction end equipment of a
r2ilvuy involved congidorable expenditure, the greater
rart of which is irrcoverable if'the railway does not
PYOVE@ & SUCCESOe I{ is soeenticl that proper records
ehouid be kept of the money raised for, ant the erxpen-
diturs invelved in hringzing the lin2 ur to the stage
¥hen it bagins 1o earn revenus znd in carrying out any
cunvsequent extensions or substantial imrrovementse.

Tha first statament, which deilt with the carpital
in general, is divided into thrse csectionz, the first
and most important of vhich 1s ontitled 'Nominal Capital
Authorized and ereated by tho Company?. This statemont
zives the Acts of Parliament vhich have Dzen grantsd to
the Company togzsthar with the amount of scapital each Act

has authorized. The amount o cuypitel created and the
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balance of capital authorized but not crsated are also
shovwne. The figures given under the three heads are
further divided into 'Shares and Stock?! and tlLouns or
Debenture Stockt, two forms of capital which present a
sharp legal distinction. The other two sections of
Statement No. 1. are divided similarly but deal with
other capital over which the Company has control.

¥o.le (b) shows the nominal capital authorized
and created by the compuany jeintly with some other
companys This merely suppiestents the firat statoments

Th2 third section is ratker more interssting for
it dezls with the nominal capital authorized and croated.
by somo other company on which the company either Jointly
or ssparately susrantees fixed dividends. The company
mzkinz the returns Tay have a 2010 or less direct intersst
in tk2 uvndartakings of zoms othzar companies and for that
reasen chouldere the regponsibility of guaranteeing cortain
aividends cut of ils own revanuce

Statement Neoe 2. chevg the zmounts and various classes
of share caypital and stock sreated, tezether #ith the pro-
rortion iseuedQ Columns are alsec deveted to the nominal
aiiitiong to, or deductions from capital, so that the

ameunts on whieh dividend is payable can be obtained.
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In the 3rd Statement is given.the capital
raised by loans and debenture stock, the amounts
of the two forms of capital being separated. As
may be understood from the first Statement, a
company must bo authorized dy an %ﬁt of Purliament
before it can raise capital in any waye. The ordinary
lean, not so much favoured by Inglish railways as by
the railroad companies of‘America. is & sum advanced
uron bhonds redecmable ﬁithin a time l1limit. Debenture
stock 1s a special form of loan receiving a fixed rate
of intercat. It is transferable but not always
redaomable.

Statements MNo.4, No.4 (a), and Wo.5, may be zrouped
togethar for the rurposes of descrirtion and explanation
Statement NHo.4 is entitled *Receipts and Expenditure on
Capital Accountg?!, vhile No.5 supplements this by ziving
the details of capital expenditure for the year to which
the returns rolate. The former is noticeable as being
tha first balanced accounte. The balance, whether debit
or credit, 1s carricd to the Balance Sheet, this bheing
a2 peculiarity that will be referred to later when the
Balance Sheet is being discussed. Ths fiiat two items
on the 'receipts' side of Wo 4 show the amount of capital

received. Those iteme ars followed by certain rrovisions



for taking into account the premiums recoived
over the nominal stock i:cued, and the discounts
suffered in the disposal of stock under the
rnominal amount. According 48 the premiums or
discounts are the greater, so the balanes rust

be added to or doducted frem the nominal iscuss
to show tha total receipts, This will be better
exylainad by the actual fisures taken frem ﬁha
returns for 1923 of the London, lidland und

"~ Scottish Railwayg.

Ry Heceipts Total
Shares and Stocks(¥Mo 2) ' £ 793,281,000:14: 1
Dabernture Stock (Mo 3) 107,030,417:15: 7
Premiums on)

Chares and )
Stocks ) 19,500,635: 7: 1
Premiums on)
Debenture )
Stock } 5,120,88l: 3: 6
Total
Diccounts on)
Shares and )) _
Stccke ) 8,197,022: 0: @
Discounts on) o
Debenture :
Stock ) 1,900,151:15: 4
10, 079,173:16: 1
Balance of Premiums and Disccunts _14,524,342:14: 6
2

Total Receiptse. 414,835,770: 4:
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On the expenditure side is shown how the capital
has been disposed of. Statement No. 5. glves the
same items in more detdil for the particular ysare
¥oreover in this latter form the exXpenditure on
linss is divided under three celumns:i-

(1) Land and Compensation.

(2) Construction of Vay und Stations, Pngineering

etc.

(3) Law Charges and Parliamsntary liXpenses.
7his division cextzinly muEes thz form more instruc-
tive and it is & pity that such division is confinad
to this form for i1f it were introduced into Stutement
Noe 4o the value of the latter swould he greatly in-
crecagede

The following items, quoted from Noe. 4, show
how detailed 18 the information regquired concerning
the carital exrenditure of the rallway companies:~
1) Linzsopen for traffice.

2) Lines not open for trarfic
{a) Xew lincs.
(b) widening of exiating lines.
3) Lines lezsod.
4) Lines jointly owned.
5) Lines jointly leased.
) Rollinz stock.



At this
curital

is more
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?) l.nufacturing and repairing works and plant:
(a) i&nd and buildings.
(b} Plant and machinery.
roint previcion is mude for giving the total
expznded upon the railway.  That which follows
or legs extraneous expenditure.
8) Horssse
92) Foad wvehiclea cmployad in the collection and
delivery of parcels and grods uand in the con=
vayance of passengers:
(a) Goods and parcels road vehicles.
(b) Passenger road vehicles.
10} Steambdats.
11) Canalse |
12) Docks, harbours and wharvese.
13) Hotels.
14) Zleectric power stations, ete.
15) land, property; etce, not forrins part of thd
railway or stations: '
{a)} Uzed in conncetion with ruilway working.
(b) Hot used in connection with raiilway working.

16) Other industries (to be stated sepatately).



Thic item in the case of the L.MH.S. Railway is a
limzastone quarry, vwhich accounts for more than £45,000
of the company's carital expenditure.

17) Subscriviions to other companies.

for details, soo Tabvle o 4 (a).

18) Sreciul items.
Table Yo.4 (a), then, chows the subsoriptions paid
out of carital under statutory authority to other
companies or joint comrittees. A column is provided
for tho ssparate amounts of the subscrinptions and
another in which the nature of the socdérity or invest-
ment rust be notede

Statoment Woe 6e¢ gives an cotimaste in similar detuil
to Moe 4 und Nee 5. of the futher expenditurs on carital
account both for the cenasuings year anﬂ‘subsequently until
comrlstion.!? The total of the coiumn showing the esti-
mated exrenditure during the ensuing ysuar should be com-
rared at the end of tha year with the total of Statement
of Moe 5. in thze next issuce of the reporte

The capital powers and =n2 any other assets which
ere available to meet the further exrenditure on capital

account are set out in Statement Hoe 7.
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This szemins execess of detail in cornection
with the carital of the railway conpaniase is of
greater valus than would at {irst sight bz survosed
It shoull czrtainly be of use in checking & tendsncy
towards carelsess axrenditure from curitudl on things
that should be raid for out of revenug.

Th2 ravenuo accounts are introeduced by the &th
otatement which dezls with the 'Revenus Receirts wnd
Exyrenditure of the Yholz Undertaking,! This chows
the gross recoeirts of sll the various branches of
the railwauy concerne. Ho great det=zil is shown hers,
but orrosite the chief 1itoms in this ctistement are
raefarences to other statemanﬁs wherein tho detail
may he found. Ve thus»find thit a gtudy of this
account in—olves us in 2 study of nearly all the
remalinin- accountse

tRailwayht! 1o the first item in Yo. 8. anid we
arc referred to Statomont Wo. ?O wr:ich shows the
redeipts and expenditure in respeet of railway
working yropare Xuch detail is given but again
thiere are references to sevaral abstracts which
follow this account. In Yé. 10« on cach side of

tha acccunt, is a column wherein the percentages
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of the item stated, assuming the vhole traffic
receipts as 109, are given. The figures opposite
the varioua receipts in the column on the credit cide
of the account of course total 100. In the column
on tha other sids of the account, is plaoced the rer-~
centage of the expenditure on cach dspartment of,
railway working proper. These are very intoresting
and 1lluminating figures indsed. Unlesg there is
some speclal reason for abnormal expenditure on ono
or more itoms, these percentages should be fairdy
steady from yeaT te yeare It is possible to ses
at ones from this column providing other things have
remained equal, in what branch or brapchzs of railvay
viorking eccnomiss have or hive not veen effected.
If a rrofit hap boon made on the years ﬁorking this
volumn does not of courss total 100. In the case of
the L.l.Ss roturn, mentidned above, the percentage of
the total expenditure to the traffiec receipts was Bl.3
As this statement ies so important, showing, as it
does, a detailad account of all the receipts and ex-
venditure in rospaect of railway working in its nar-
rowest senge, it would s2sm desirable to inciude a

cepy of it here. The following example is tdken

from the returns for 1223 of the L.H.S.Railway.
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Torliineg.

Dr.

To xpenaiture.

¢

of Traffic

A ~ ilaintenance & Renewal Reccipts
of ‘Yay and Torks 8,874,658:12: 0 11.98
Maintananee & Renawal of Rolling Stock
(1) Locomotives 5,097,543:12: 0 6.46
(2) Carriages 3,177,930:19: © 4,02
(3) Tagons 3,024,762: 8: O £485
' 11,210,286:138: 0 14,54
Locomotive Running Expenses
15,9326 030: 7:0 20420
Traffic Expenses <1, GUS 99: 7:0 C7.43
37,671,322:14: 0O 47 460
General Charges Z,Qlu. a8: B: 0 2et3k
Lar Charges 10~,81u.12: 0 13
Parliamentary Expenses 15,787:16¢: 0 02
Compensation (Accidents & l.osses
Passengers 14,408: 6:0
Yorimen 189,107: 0:0
Damzage & Loss of Goods 317,774:13:0  521,28%:19: O 66
Rates &e 2,835,673 2: O Sl
Taxes 321:15: O
Tithe Rent Charges 7,249:17: 0 01
novernment Duty 152,824 4: O «19
Hational Inguranced=
Health 256,029:19:0 o 22
Unemployment 187, 470 10:0 4562,510: 9: 25
rrpenacs of Amalgamation and Rates
Trivbunal 17,086:11: O .02
Running Powers (Balance c 49,95%:11: 0O 06
TOTAL TRAFPFIC EXPEHDITURE
64,127,261:12: Q 31,30
Joint Lines 1,563,694:10: O
Jiscellaneous 83,780318: O
Total Expenditure 65,774 ,827: 2: O
NET RLCEIPTS 15,695,3863: T: 0O
TOTAL 81,470,700:11: O
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No. 10. Receipts & Expendityre in respact of Railway Working.

c#‘.
By CGross Receipts. ‘ 7 of Traffic
' Receipts
PASSENGER TRAIN TRAFFIC:-
Ordinary Passengers:=-
First Class 1,899,970: 2: O
Second Class 1,342: 1: O
Third Class 18,904,201: 7: O
20,805,513:10: O
Season Tickets
First Class 1,357,683: 0: O
Second Class 6,512: 0: O
Third Class 2,597,486: 5: 0 3,761,681: 5: O
Workmen's Tickets , ‘ 1,446,605% 3: 0O
Total Receipts from Passengers 26,013,799:19: O
Mails 1,007,033: 5: O
Parcels up to 2 cwts, Parcels Post ,
and Excess Luggage 4,121,931: 2: O
Other Merchandise by Pas-
senger Trains 1,864,262:15: 0
5,986,183:17: 0O
Less Expenses of Collection
and Delivery 574,392: 6: 0 5,611,791:10: O
Total Passenger Train Receipts £ 32,632,624:15: 0 41.37
GOODS TRAIN TRAFFIC:~- :
Merchandise 26,263,051: 4: O
Less Expenses of Collec~
tion and Delivery 3,140,516: 1: O
. 23,122,535: 3: 0O
Live Stock ¢40,755: 8: O
Coal, Coke & Patent Fuel 15,568,297: 3: O
Other Minerals 6,615,188: 2: 0O
Total Goods Train Receipts 46,246,776:16: 0 658.63
TOTAL TRAFFIC RECEIPTS : 78,879,401:11: O 100.00
Mileage, Demurrage, & Wagon Hire (Balance) 37,416: 4: 0O
Joint Lines 1,741,388:12: 0O
Miscellaneous 812,494: 4: O
TOTAL 81,470,700:11: O
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The first item of expenditure on the above statement

is 'Mzlintenance and Renewzl of Fuyrand Works,'! and a
reference is given to Abstract A. _Ih this abstract

the expenses of maintenance and renewal are divided up
under very detailed hcads. These items explain them-
selves so that no comment is nscossary. The only roint
that may lead to controversy is the question of thé mathod
of arranging for deprociutidn. A notedis apponded to this
abstract saying, 'Then any sun is transferred to oi from a
dopreciation fund or suspenze account, the net sum ‘o be
stateds!  This inatructien sezoms rather ambiguous but the
genarally accepted method 1s to bharge the actual outlay
to the account and then if 1t is found necossary to make
any transfer to or from a depreciation fund or suspense
account, that amount is shown separately. It would bs
irrelevant, hovever, to enter more fully into the ques-~
tion of deprreciation heore.

Returning to Statement Noe. 10 once more, it is found
that the next three itemz of expenditure are:- '"Uzintenanoe
and Renewal of Rolling Stock:t
‘Locomotive Running Rxpenses: |

tTralfic Expensas)
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“lach of these threa itemec have abstracts (B, c&D
respectively) in which the full detail concerning
that exveniditure is shown. In fact Abétract B.
rolating to rolliné stock 18 divided into ihrao
ahstractol- |
B (1) Locomotives.
B {2) Carriuges.
B (3) Vagonse.
Ir all the abstracts s y2t mentiona2d, btoth the
exrenses incurred in surerintendence and in the works
surorintended are showne Abatract D. is a falr example
of tha datail which thase abstracts contuin. Under the
heading of *Traffie Txzpenses,t 1t includes all the ex-
renses connected with tha handling and hauling of soods
and ﬁ&ssenger tralfic which have not alroady bsen pro-
vided for in the other thres abstractse. Its various
items are as followasd-
Salaries énd Vages &=
‘Surerintendence.
Stationmasters and Clerks.
Sienslmen and Gatemen.
Ticket Collectors, Policeman, Porters, otce
Guards.

Tuel, Lizhtinz, “ater and Gensral Stores.
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Clothinge.
Printing, Advertizing, Stationery, Staﬁpa and

Tickets.
Vagon Covars, etce
Zxpensess of Joint Statieons and Junctions.
Cleansing, Lighting of Vehicles, and Lubricating.
Chuntinc Rxpenses (0ther than ¥echanioal):-

Tagese

Other Expensas.
Terking of Stutionexy Tnuinse, Hoicts, Crangs, etc.
Coal, &tce., Tinurning “xpanzos.

The principal operating and muintaining depart-
manis thws baing disponeced with, the next item in
ice 10, 18 *General Churgest Abstract Be which raiutes
to this item shews it to concist of expenses, such as
directorst feas, salarices of the chilef officers,
insurance and superammution subscriptions, which ocan-
not be dircetly alleocsted to any svzeifie branch of
wWorkings iost eof tha remuining iteme are guite
definite und need no whetracts to explain thame

The Tinal itom included in ths total traffie
expenditure is *'Running Fovers! This is a balance
brought from Abctract G and nay be cither coredit or

dabit. tRunnine Towaerat rafeors to the povers



69

possessed by certain compsnies of running trains

over other companies® lines. Ordinar}ly the gross
receipts dcorue to the eompany.owning the lines,

but it is usual for the owning company to make an
allowance to the running company. 7These allowanecs m
whether received or paid by & company are pleced %o
the Running Powers Account_(hbstract G)e« The balance
of this Account is then shown on the expenditure

side of Ho.‘io. The reasons for this method of
procedure cen be gathered from & footnote to Statemént
¥o. 10. which reads thus:- "

'Gross receipts to insclude the whole of the recel pts
from traffic carried over the company's lines except
"where (a) the traffic is carried over the company's
lines by trains of other companies and no snnual
peyment is made therefore, or where (b) the payment
nade is by way of u fixed rents The proportion of
traffic receipts aceruing to other companies in
respect of running powers exercised by them over the
compeny's lines not to be treated as a deduction
from the coéompany's traffic receipts in this statement,
but to be entered as & paypent in the Running Powers

Account (Abstract G). The proportion of the traffic
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receipts aceruing to the compeny in respeot of
trains run by the company over the lines of other
compenies to be exeluded from the traffic receipts
in this stetement and entered as receipts in the
funning Powers Afccount't.

‘e can now turn to the items under 'Cross Receipts!
in ctetement No. 10.‘ The totel receipta from
passengers, divided inte the three classes of
pagsengers end three kinds of tickets, i.e.,
ordinary*', 'Jeason'! and 'workmen's'?!, are first
clvene. ore will be said coneserning passenger
receipts when the statistieal returnés are discussed.
Pegsensers trains glso earry certain kinds of goods
end parcels and thesey are provided for under the
recelpts from passenger train traffic, as will be
seen in the above example, The receipts from these
goods are lowered by the ¢déhction of expenses of
collection and delivery, detsils of which ezpenses
are given in Abstract Fa One may bdbe tempte@ to &sk
why these expenses do not eappear as part of the
expenditure on the Dr..side of the account? They
are not placed there, I believe, in order that one

of the principles underlying these sccounts and
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statisties should not be vioiated, viz: the principle
of separating all railway working proper from other
business underitaken by the conpuny.
Receipts from goods train traffic foilow those from
passenger train traffic and are sub-divided under

Merchandise.

Iive Stocke

Coal, Coke and Tatent Tuel,

Other Hineralse.
The expeonses of collection and delivery accarding to
Abstract F. are dedueted from the cardings derived
by the carriage of nerchundise.
Below the w0 totals of 'Totel Traffic Ixpenditure!
end 'Totvel Traffic Recelpts' ere found one or dwo
other hendings.
'Joint Tines', shows the two totals brought from
~ Abstraet J which deels with receipts and expenditure
from jeointly owvmned and Jointly leased lines. The
lines mentioned here are only those in respect of
which the accounfs are preparecd by or {for the joint
cormnittee and ere not embodied under their respective
hecdings in the accounts of the parent companies.
tiiiscellueneous?, meakes provision for items of receipt
and expenditure which should eppear on this account

end yet ere not provided for in any other way i.e.,
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items such as 'clogk-rooms’. The 'iiscellaneous!
on boih sides does not necessarily refer to the

gene undertakingse.

Taving exploined the item 'Railway' in £ll its
detall, we can return %o Ttatement To. B, 'Revenue
Receipts and Expenditure of the vhole Undertakéng'.
The next six items concern undertakings not strictly
connected with reilvwey workinge The foilowing are
such undertakings:-

OCmnibuses. and other passenger Vehicles not
running on the Reilweye.

Steamboats.
Cenalse.
Docks, Harbours snd Yharves.

Hotels and Refreshment Rooms and Cers where
catering is carried on by the Companye.

The sixth provides & p2ece Tor any other busincss
not provided for elSeuhere. In the cuse of each
of these undertskings we ere referrcd td other
statements (11, 12, 13, 14, 15 and 16 respectively)
where the recelipts end expenditure are given in
full, the summary only being shown in statement

T0e 8a
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These complete the revenue accounts which are
surmerized in No. 8, It would hove bsea of

greater advantuge, in my opinmion, if the next

three items under 'liscellancous Receipis(Het)!

nad also possegsed published revenue accounts.

The net rente from houses, lends, hotels, etec.,

are recuired, but the expenses which they neces-
sitate and which rmst be fairiy éonsiderable, are
‘noet showne The cost of rent collection in
provortion to receipis, gross or net, would, if
shown, prowve dather interesting, but we asre to

sec neither the expenses nor the fross recelpts
from these properties;

'Interest and Dividends from Investments in other
Compenies'!, gives the revenue obtained from the
company's invesitments which are tabuleted in State-
ment No. 4. (8)s |
Staetenent Foe Be is very well set out and in conjunction
with the other accounts and ebstracts mentioned ébove
provides & mass of useful information. 1y one
compluint is that it precedes the gccounts end

gbstreets which it summarizes instecd of following
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them, and, therefore, causes mch inconvenience to
those using the returns.

The balance (net income) from I'o. 8. 1= carried to
Statement 170oe Y9« which gives detzils ol the proponed
appropristion of net income. To this amount is
cdded the bslence brought frowerd from the corres-
ponding &account of the previous year and, if necessary
e certein smount appropriated from the Reserve, also.
The fixed charges have first e¢leim on this sum, the
dividends on guaranteed and preference stock forming
the second iter. The bealaunce then reraining is
available for dividend on the ordinsry stock but &
certcin smount is generanlly cerried forward to the
next year's Lecount although this is not provided
for in the fornms. _

The remaining form of eccount, &s distinet Lron
stetistical returns, is the all-important Balance
Sheet. This eells Tor litile comment e¢s its actual
items do not concern us to sny grest extent. It
differs from those of other compunies, however, in
respecet of The entries reluaiing to curital,

Instead of the lisbilities to shereholders snd the



75

fixed agsete of the compony appearing &t the heed

of eseh side of the statement, provisicn is nade

only for the belance of the t#o, snd the Lull details
ere cet out in the ocepitel zcecournis, Jose 1 = Ta

IL the Siatement Lo. 4. shows & debit belsnee, the
expenditure having exeeeded the receipte, this balence
eppears smong the essets on the Belance Sheete Thus
we find et the heed of the agsets in the Genersl
alance dneet of the IeileSe Rzildlwesy for the year 1903,
the folloring item:i-

1Ny Capﬁibl iceounb: Balence

¢t debit thereol ec per

Acoount Toe 4. cen ses ees £23,193,064. T4 Za
But if Yoe 4. showz & eredit of dalance, the receipts
havings exceeded the expenditure, then a lisbility

appesers on the Bslenee Shect.
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Statisticel Returns.

itueh of the information in the stgtistical pert

of the returns consists of gn inventory of the

rroperty in the possession of the compeny. Tne

returns nced little explanation for the tinventory!

is but a simple one and gives no great detail.

Severcl forms at the end are reserved for some

elementary figures of the year's working.

Lend and property, the subjeets of the statistics

releting to capital expend]ture may be divided

under the following heads:=

l. Thet which forms part of the reil sy or stations.

2« That which does not form part of the railvay or
stations but is used in connecection with railvay
workins proper.

Se Thét which is used in connec¢tion with the
extraneocus btusinesses underteken by the railvay.

0f the first clasc one has to be content with very

litile information - Just three stotements all.of

which are concermned with the mileage~of lines,

I shall have some ceriticism and recommendations to

offer concerning these meggre returnse, in o later

section.
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The three statements to which I have referred,
show the mileage of lines,

(I (1) ) open for traffic;

(I (B) ) authorized but not open for traffic;

(I (C) } run over by the compeny's encines.
Statement Ho. I () recuires
1. ILines ovmed by the company,

(a) main and prinecipal lines, in detzil:

(b) minor and branch lines (swrmarized by
districts).

2. Lines Jointly owmed (compsny's share of owmership],
(¢) as ermmerated in Abstract Je in detsil:
(b) other Joint lines.
S« Lines leased or worked,-
(2) by the company (in detsil):
(b) joinily with other compsnies (Company's share):
(c) as enumerated in Abstrzet J. (in detail),
4, Grend Totel.
In each euase the length of the first track, which
is obviously the length of the roed, is recuired
first. The length of extre tracks are shown in
order in the next columns and & sepsrate column is
reserved for 'Sidings reduced to Single Track'.

The horizontal totuls of &ll the columns, placed in.
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final column gives the total mileage of single

track for each particular district or line.

Statement I (B) gives in similar geographical deteil,

1.
2e
Se
4.

miles authorized:
miles constructed and not open for traffie:
miles under construction:

miles not commenced or in sbeyance,

Tassing on to the second cless ofproperiy mentioned

above, i.e., that which does not form part of the

rafilway or stations but is used in connectionwith

railwzy working proper, we ggain find but one

statement. It is feirly compréhens#ve, however,

inasmich as it is d@ivided into six returns, which

deal with -

(A} Steam locomotives and tenders.

(B) Rail Motor Vehicles. "

(C) Trains worked by electric powers

(D) Coaching Vehicles (other than électric).

(E} lerchandise and mineral véhioles.

(F) Reilway service vehicles,.and horses for shunting.
The six returns devoted to the third class of railway

property are diseppointing and appear to me to be

of 1ittle velue in their present state. Here is &
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they afford:

111. Horses and road vehicles employed in the
collection and delivery of parcels and goods,
and in the conveyance of passengerse.

lv. Steamboats.

This gives & list of the boats over 250 tous,
with their date of comstruction, horsepower
end net registered tomnage, with a total of
steanboats not exceeding 25C tons esch.

Ve Canals.

Tane and length in miles only.

Vl. Docks, Harbours and ‘‘harves.
heme and kength of quay.

V1l. Hotelsa
liame and situztion.

V11l. lend, FProperty, etc., not Sorming part of the
railwey or stationse. |
This is rather & misleading title in view of the
preceding returns. The average of land and
the rmumber of houses are e&ll the information
that is demanded by this return.

Returns lo. X and No. Zl. supplement Abstracts A and B
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respectively, of the finsnciel ascounts. - The former
refers to the T'laintenance end Renewel of vay and
“orks', and shows: - |
i. The cuentities of prineipal mnterials used:
ii. The number of miles maintained:
113 .The number of miles of track renewed.
The latter return shows,in three columns heéded -
'In Company's Vorkshops?,
'By Contrect'!, and
'Total',
the number of the various kinds of rolling stock
maintained end renewed during the yesrs Returns
are mede for four kinds of rolling stock end for
four classes of work, viz:-

Rolling Stock.

1. Locomotives,.
2. Rail motor and electric train vehicless
% Coaching vehicles,

(a) carrisges.

(b) other sosching vehicles,

&. lagorise
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Classes of Viorks

l. Renewzlse.

ileavy repairsi

¥
[}

e ILisht repairs.

&

4. Undéer or awaiting repeir at }nd of year.

The deTinitions of 'heavy repaqgé' anda 'light repeirs?

ere not given eo that, unless tﬁé compsnies have

agreed upon & uniform classification, the distinetion

is worth little. In any case this division of

repaisrs conveys very little information to the minds

of persons not actively engaged in railvey working.

Apart from this,Returns Los. X and 71 are very

useful since they explein, and provide a useful

Bheck upoez_the exﬁense as detailed in the corres-

ponding abstracts.

The information contained in the remaining returns

is &lso renderea; 1n'far ﬁore detsil, in the monthly

statisties so that 1ittle need be =seid concerning:

it here. The following are the returns:-

¥1l. Ingine-milesage.

X¥1ll.  TPessenger treffic and receipts,

Av. Goods traffic and receiptse

IV (A). Tonnege of the principel classes of minerals
end merchandise carried by goods trainse.

Z¥ (B). NIumber of live stock earried by goods treins.
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iVl. Sumnary of financiel resuits.

It is unnecessary to describe esch in detzil.

Suffice it to sey thet with the exception of the first
and lest returns, they were totelly insdequate as

& record of reilwey working until the monthly
stutistices, which remedied the omissions, were
published.

The lasgst return - the sunmery of finenecial resﬁlts -
is intefesti g, for it presents a few salient features
of the mccounts for comperison in a suecessfion of
yeurs. 1t was laid dovm in the jet, 1.€., in 1911,
that this summary - the '"Cummary of Finoncial Resulis
secured in conparison with those for past years! -
was not to be made retrospeetive:z, but waé to be
extended year by year until 10 yezrs were given.
Since the recent‘amalgamations. however, comparison
with previous yesrs has been impossible, so thet 1953 -
the first year in which the sceounts of the amulgerated
companies appeared - has besome the base yeer of the
ten year's summarye.

This return effords excellent date of the rise or
£2l11 of the different parts of the finaneisl business
of the company which issues ite
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in exemple of the form is given here: it hus been
thought better to give‘en setual exumple rather
then & copy of the blank form for its use can then
be more aprreciated. The return is teken from the
Annuel Report for 1924 of the CGreat 'estern Rallwey

Company.
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XVl. Summary of financisl results secured in comparison

8.

8.
8e
8e
8.

e

Qe

9e

with those for past years (Ge Ve Rae)

Carried forward to subsequent
Jyear.

19231
£
Total Expenditure on Ceptiel
Account. 167,805,084,
Gross Receipts from Business
cerried on by the Company. 36,725,331«
Revenue Expenditure on do. 29,778,508.
Tet Receipts of ditto. 6,944,853,
liiscellaneous Receipts, Het. 1,292,200.
Totel Liet Income,. 8,237,023,
Interest, Rentals and other
Fixed Charges. 2,415,111,
Dividends on Guaranteed and
Preference Stocks. 2,578,5656.
Balence after Tayment of
Preference Dividends, D4243,347.
Dividend on Ordinsry Stocke = 3,396,517,
Rate per cent. 8
Deficite 162,970,
Appropriation from Reserve
for Contingencies. 150,000.
Brought forward from previous
yeer. 304,932,

301,962,

1924,
£

169,705,471,

36,408,336.
30,339,505,
6,068,831
1,384,263,
7,453,094,

2,462,528,

2,668,226,

650,000
3010962,

295,660



SECTION 111

=

YRAILWAY STATISTICS =~ GREAT BRITAINY

{IRISTRY OF TRALSPORT.)

In the previous section,. the va:iogé accounts

and sgtatistice demanded of the railﬁaya ty the
Act of 1911 were deseribed and explained. 1In
thie vection I intend to continue the cuxvey

of Enplish railway accounts and étatietics by
deccridbing the various forme, unite and
combinations of unite employed by the -linistry

of Trancport, under the :ct of 1921, in its
nontlly iscues of *Railway Stetistics® «

Great Britein®, The question of ton-mile and
cornate statistics will not be deanlt with in
this section, however, for they are go numerous
and of such iwmportance that they will receive
trentment in a geparate section,

when all the statistics at present published, -
have thus been noted and descrited we shall then
be in a position to review them nll and criticise
thenm both sevarately snd in a tody.

Table 1 shows the aggregate fipgures for passengex

train and freight txain traffic from Janurary lst.
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to date, and the increase or decrease cqmparad with
the corresponding period of the previous year., |
This is a very useful table, showing the yearfe work
to date afl glance but as the szme staticticel unite
aprear in later tebler we can immediately pacs on to
Table la which is yerhaps the chiefl table contoined
in the xeport, snd occupies eight pages. It gives
the oumary figvres foxr the wmonth for whkich the
report is iscued. Fipgures are given sepaxaotely fox
the four great railways « the Greant “estern, The
London and Horth Zastern, The london !7idland and
Scottisli, and the Soutliern -« in columns on the
right hand side ofthe table, while the totals
aprear in 2 column on the left, the description
occupying a middle colum,

illere agaln the increase or decreace compared with
tle corresyonding month of the prewious year is
shown in each caege, thus nraking the toble ex-
cecedingly valuatvle for purpoees of comparison,

Une warning, contained in a foot note, is given
concerning the sta;istics of passengexr traoin
traffic, and should ve borne in mind %hen cone
parisong arxc made =~ 'The xeceinte shown arce for
the throughggt Journey, and do not represent the

anmount accruing to tlie Cormpany on whose line the
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trafiic originated.

Passengey train traffiec is recorded under the
following heads, the figures for each of which
are agnin gub-divided under heedings which are
nearly similar in eassteach case.

Pagrenger Journeys (excluding Season Ticket
Holderse),

Passehgez receipts (excluding Scegon Ticket
liolders).

Receipts pexr Facsenger Journcy (excluding
Beason Ticket liolders).

Season Tickets (Receinte from Tickets icsued
during month,)

The sub-headings are,

At Tull fazes.

At Tedueced Tares {again sub-divided)

Tirst Class {(Ordinary)

Second Class (Ordinary)

Third Class (Ordinary).

Yorkmen (omitted from Ceason Tickéts).

A fTurther principal heading is provided bty

‘Parcels and liscellaneous Traffic <Receipts’

which iz sub-divided under the variouc goods

that can travel by passenger train,
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The figures for Freight train troffic are
rendered under the following headingpie
rang {exeluding Free-hauled).

Net Ton-=iles (excluding Fres-hauled).
Averase lencth of Haul (1tilee).

Tons (Free-hauled).

Mot Ton-Yiles {¥rea-diouled).

Treoicht Train Peceipts (lens cost of
Collectiondgg Nellivery ).

Receipts vexr Ton (lems Coct of Colleetion
and Delivery). )

Keceipts per Ton-=liile (lass cost of Collection
and Delivery).

Fireh of the ebove is eub~divided into:=
Genexnl Merchondire,

Live Stock (or included in i )-

Jozl, Coke orx Pa;ent Tuel,

Qther Iin~rals,

Live Stock (Numter)a

This latter figure is sub;divided to show the
Ticures for the various animals conveyed.,
¥othing in the above czlls for explenotiion for

the "Avexage Lenigth of iHaul" will be dealt with

in the next section,



Tablez 11 « V {inclusive) give detailed in-
formation concerning the sumiaries, mentioned
abtove that ara given in gable 14. .

?atle 11 shows the tons, receipts, and receiptc
per ton in zespect of 72 principnl cozmodities
of freight txrin traffiec. The figures are wigely
divided undex T4t "Station %o Station® Rotec' ond
40 "Collection and for Delivery®™ Ratent,

In addition the fifurez for the corxresryonding
nonth of the previous year’are given,

Tnlble 111 gives the passenger trefiic (cxeluding
- seacon ticket holdexs) in deteoil.

The columme are headed by

'FTull Fares.?

tTxcursion and Vieek-end!

'Workmenf

'Other Deascriptions?

‘Total®.

iach of these is divided into

tTagrenpey Journeys:!

140 9f Totall

"Racoipist

'Pexr pogsengexr Journey!'.

€9
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Figuree are given under all three clacses and
totals, for nll the chief sectione of the four
tig railﬂays.
Table 1V, gives the 'Tarecelc znd !liscellaneous
Traffig charged ot Taccenger Train Niates' in
detuil,.
Teble V, *Toneg and Receiptls per Toh forx
Trxroughout Journey in respect of
Principal Comodities by Freipht
Trainst,
The figures arxe given for the various sections
of the chief railweys and the whole %4able appears
to comprise a mass of inforxmation. On the contrary
ite value is reduced considerably by the ommiscion
of certain figures to wh;ch attention will be drawn
in the critical gections,
Ve must now return to Table 1A, and attenpt to cort
out the mass of informetion that it £till conteins,
a2 heve noted the revenue gtatistics abovei- there
remaine the working or opersting siatietice. To
each of tlie sumaries given in this tebie there is
devoted a separate tokle containing the detzils, in
the latter nart of the report. Iy cxamining the
summary ond table togethexr our progress will be

both quicker and clearer.
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J@P“THLwG’(“MﬂeJl)

Full details of all the statistics ;endercd in the
monthly report wilf'be Tound in ihe appendix. It
is unnecessazry to mention every f pure contained

in the tabtles; therefore I gholl conufine myself to
draving attention to and explainiuy ithe more.im-
porinant statistice,

ngine-nmileage 1n divided undex "0 0%chin5', *Preight!
and 'Departmentnl Milea’, Inchi of ihiese include
fipures for the various typees of work pﬂrformnd by
locomotives, such os ¥train-miles' and *chuniting-
miles'. Troinemiles whick will ke consideredin

the next section, consist of the milesge of ;ﬁgines
verking “oaded and enpty 4rzoing irresyective of the
number of vehicles hauled. The divisions of nilcoge
made, ore, of coursc, intended to facilitote the
allocating of costs to differcnt departnents and to
eratle comparlslov" to be made, Tire information is
conpiled in accoxdance with the Instructions laid
down in connecction with Teturn X1l of the First
Schedule to the Railway Compnnies, iccounis and

Teturns), sct, 1911, a section which, as stated

above, also records train-mileage,



An intercoting feature of the different rections

of Table V1, irs the division of weck~-day andg

Sunday nmilecpe., 'Engine-nileg follow the weges

in accorxdence with the time the engine-men commence
work. 11 the work pcrformed hy engine-nen whe Look
on duty 2t any tine between 12 nidnight O turue snd
12 nidnight Sunéday ie chown ap ‘undeoy ﬂilc .5C ¢

L0TEE GIOURS Il TRAVTICR, Table Vi1,

..

The true criterion of efficiency is not only

the quantity.of work donec with a given equigment,
but the propoxtiohate cost of the operation, This
prorortionate cost cen be easily obtzined from the
statistics which sre gathered in a few nonths elter
the period to which they apply. ITut what ic wanted
is a mensure of cost fron day to day, Now it will

te fdundﬁihat mont of tie costa 6f = xailway do not {/
?,--ar,y di;r'ecny with the traffic, rnd gradunlly, by

a nrocehw of eliminstion, we can conzlude that the
only costs w ick eeon lay‘cléinato correcponding
directly with {le rur nine of traine and therefore to
thétprbductive work of the eguipment are thoce of
fuei,consumption wages of train men and lubrication,

p
K
Thene coots areeng 1nd cocis and vary directly with

- the hourz tihat the engines are "in traffiem, Thun
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the engine-kour is 2 foir measure of doy to day
caste, being, irn fact a2 mnre relinkle measure of
expenditure than the engine-mile ror thic resson:-

neine ctsnding "under etesm® while "in trafiic”

o)
]
M

is etill incurring the rlove eXpences althouph

enginece-nilas would not record them,

¥neine-hiours are enleulnted from thie, time the

engines lenve the glied at the cormencement of o

turn of Aduty until thelr reoturn thexcte., 3But by
tgelf thies wnit ic = mezsure of time only and

convays little useiful information. This wealmesg

(&)

can te remedidd by comparing it with the figure

renreccenting the work done. Thke :unning&?f txaing

=1
an@ wagong forxms the unit of product and)ﬁggine-
hour the msarure of cost, The two totad %r give
the expenditure incurred in yperforming o given
amount of work, The ordimary engine~hour, however.
poccesszes ang inherxent defect. It iznores the
ccracity of the locometive both ap » concumor of -
coste and =g 2 verformer of work. It would scen eoccy
to deternmine upon o standard engine-bour unit snd
nilot to ench ensine or class of engincs o coefficient
by means of which ite hours could be converted to
standard engine-~hours, -~ gein, in the cose of engine-

hours as in the icage of engine-niles, the figures are



divided and pub-divided; the divieion between
coaching and freight appears through-out, under
tha chief headings of 'Traint', 'Shunting?,
'Dcpaztmentél’ and also ﬁnde: the veriour classés
of enpines such as ';team"electric'etc.

"RAD ITILE POR ROUR, (Teble V11l,)

Thiz ie rather a useful unit eespecially in refexence

to paszenger irsins, TFor tke gservice of freight-trains
I prefexr the ton-nile unii andé my reazsone for this will
ziypear in the next section.. Train-miles per hiour are
divided uu in the fixet ploace under the vaiioéﬁ classes
¢f engines,and, then fox eazch clasz undexr 'Coachingt
and 'Freight', and finslly in each case under *Per
train~hour' and 'Tex engine-hour', Trxsin miles pex
engine~-Your ie the most appropriaste unit for the
supervicion of passenger train working amongst the
atove, Taerxe is litlle variation in the averange epeed
of passenger irains from monin to month, the figure
therefore provides 4ha valuable check on the amount

of unproductive time spont uvy epgines in terminal
ntations acsisting and shunting,

AVERAGE TRAIK LOAD,

This ig the next item in Teble 14,
Tt will be discussed in the next section ec it a

Tigure derived from ton-mileage,
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AVERAGE WAGON LOADS,
- The ssme remarke apply to this asg to the preceding

unit.

WAGONS PR TRALI TOTAL WAGON-MILES AND WAGON-MILES
e L.d-goan (Tabtle 1X.) _

The inherent wecakness in a unit which ingludea thb

fnagon' ae a factor, deprives such unit of any real
value, The wagoun itself is a variable unit and may
include vellcles whose maximum capacity is anything
between 10 and 50 tous. Vevertheless these figures
provide a rough %bck upon the use made of the wagons
and of the efficiency of the traing. Vhat value these
figures vonsess is certainly enhanced by their division
between Yempty' and'losded'. But egain a 50 ton wagon
mey only be carxying one ton and yet it is ‘*loaded’,
The nex? two items in Table 1A, belong to the next
secgion. |
ADGIHE 30URS 1§WTRATVIC I=R WEZ? DAY PER ENGINE IN
RV

and
ENGINE MILRS PER WE.E DAY PER INGINE IN USE, (gnble X14)

The above two items appearing in Table 1A give only
a portion albeit the most important portion of the
information contained in Table A1.A. Thae numbers.of
enginoa in stock and in uee are alco shown, All the_

figures are divided under various classes of locomotives.
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ELECTRIC MOTOR VIiICIES, (Ta’bls *G. B)

This gives 1nformation eimi%gf’to that in: iable Xl.A

This should ‘be an exceedlnng u eful'iéble to'tﬁb
Jﬁmanager who is endeavouxigé td :educe the propontion

of unproductive runniné on hié 11ne;g A eharp riee in

any of the figures of this table wouiﬁ need to be
investigated. *0ther Hilee' include the miles wvrked

by ngines assisting traﬂna. whethcz réquired or ndﬂ\

(but these cases are eeparated in the table) and iight'
niles i.e. miles xun by engines‘with MO trains. AlL

the milee are divided totween 'Coachlng' and 'rreight*
'?*0ther miles' then, e¢an fxom their very naturc be,as-k
cortained with only,a small margin of ervor,

But what of tue fshunting milesf? 'Haﬁ axe these ob~
tained? fccoxdingEy to the explenatory notes in the
report, 'shunting hours have been‘converted into miles

on the basis of § miles pe:,houz'. Such a method of
conversion hardly conforms with accursecy. Shunting

- hoursnwould seen to p:ovide a foirer test, for the shunting
miles that engines do during shunting hours cannot t#
exactly determined., Chunting lioure thenmselvee are fixed
in a somewhat arbiteary manner bﬁt, neverthelees they cgn

be ecalculated more accurately. 'The whole of the time
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regulaxr shunting engines wexe occupled on their
aprointed shunting ground, afte:.deducting

locomotive duties and weal ﬁimee (unless worked)

hasteen charged to'nhunting.'togetherwith any.timc

opent by such engines in running light between Shed

and Station or Depot where the diztance was 40 chains,
In the case of train engines storping at Stations ox
Depote for shunting purpoaes, the whole of the time
{(exclugive of time spant on Locomotive dutics}, from
comnencing the shunting operations until the engine was
again coupled o ite train ready to recume the journey
Oor was ready to depart to Shed, etc., has been allocated
40 shunting. If any engine disposed of its trezin intact,
no shunting time has been included, but if it troke up:
or re-marchalled its trein, the time so occupled until
ready to leave has been chaxged to shmting,.* |
CONemETION OF COAL, LUBRICATIXG OIL.

[31ers LoCoi6iives) Tavle Z111,

Thiz tatle shouvy 2y ench of the different railways,

The pounds of coal consuwmed per Engine-liile,
The pints of lutricating cil used yer 100 Engine-liles.

Passenger Secxvice,

Freight Cexvice.

Shunting by Shunting ingineg,
A1) services.

The sub-divisiong are given far both (1) and (2).



This 1nformation enables a surverintendant to check
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the conswirtion of coal and lubricating 0il, for any

vapte oxr nxiravegance would immezdiately whow itself

in the Tigures, TFersonally 1 ¢o not thinx that this

tzlle haz heen carried far enough., It would serve

a ouenh mor? vgeful purposc if the fagures could te

-

given for esch {yve of loconotive,

Toble X1V, deals with the electrical working and

sumarisass most of the focte connecied with it,




c
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SECTION 4.

TOH-MILES AND PASSEHGER=-EHILES.

A separate section is to be entirely devoted to the
question of ton-miles and passenger-miles partly because
these statistics are so important ih themselves and
partly becsuse they have been the subjJect of controversy
in roilway circles in this country for so many years.
Practically every other clzi;;ged country has required
statistics of ton-miles and passenger-miles {from 1tse
rajlways for many years past. The continuous use of
these statistica has proved, and is a prosf of, their
value; yet in this country, the 'practical! men have
effectively resisted their introduction until a few
vears ago when the Railways fct, 1921, was passed.

This tardy introduction may have been due tn no small:
measure to the unenthuslastic words of the report of
‘the Board of Trade Commiasion:~ 'Practifally no
instance has been brought to our notice of any definite
Increase of earnings or decrease of expenditﬁre in any
specific case which was the rexult of the use of ton-
mile figures and which could not or ought not to have
been brought about by other means. Having regard
however to the fact that ton-mile statisticse deal with
large averages, this absence of specific instances of

their utility in effecting some definite improvemsnt
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in detail 1s not altogether surprising and is not
inconsistent with their general utility in relation

to raflway control'.

The ton-mile 48 1 ton hauled 1 mile.

Ton-mileage 1s thus weight multiplied by distance il.e.
the tonnage carried multiplied by the number of miles
1t has been hauled. To illustrate this it may be
said that

10 tons hauled 10 miles are equsl to

20 tons " 5 v "
50 tons " 2 " " " "
100 tons " i " " " "

100 tons umiles.

8imilarly a passenger-mile is 1 passenger carried 1 mile.
The foundation of the whole system of statistics based
upon ton-mileage and passenger-mileage 3s the principle
of that comprehensive figure - the combination of the
two factora of weight and of distance.

As carriage of goods is the business of a« railway, 1t
receives 1ts earnings for the carriage of certain weight

(or numbers in the case of passengers) a certain distance.

what 18 more obvious in seeking a unit which shall
represent the work done than to take these two funda-
mental factors of weight and distance and reduce them to

one compound unit?
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Hr Priestly, before the Departmental Committee QfV 
the Board o} Trade, said,
"I cannot see how it 1s possible for anycne to
form any reasonuable idea of how his business is
being conducted 41f the different factors making
up the business are not resolved into some unit
which expresses the service performed. The
service on a raiiWay $s transportation. That
transportation involves the carriage of quantity
for distance. “he rmltiplication of one of
these factors by the cther representa the service
psrformed, and the terms 4n common use to express
the result are puassenger-miles and tone-miles.
These are the only factors which sxpress the ssr-
vice performed without any possibility of error”.
The last sentence is rather a sweeoping statement for
there are strong arguments apgainst ir Priemstly's
assumption. Scientifically, his assumption appears
to be correct for it correéponds ﬁore or less with
the compound units of 'work done! 1nlphysiés, the
"foot-pound” and the “"dyne" which are elso produced
by the combination of weight and distance. Before

the introduction of ton-mile and passenger-mile
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atatistics 1hto_England the "train-mile" waa the
unit most generally uced. Rven today, it 1s highly
probuble that English rallway mansgers still rely
té a great extent upon this figure. It certainly
has its uses, espsecially when used in conjunction
with other statistics but, neﬁerthaless,lt has a
fundamental defect as a unit. The miie 1s constant
‘but the train 3s not. A train may consist of any
nusber of wagons within wide limits and a fortiort
the number of tons it may haul have an even wider _
range. The train-rmiile is thus @ vafiable unit
possessing no exact value et any one instant and
pcessssing still less value for the purpose of
comparing the results»Gf differént periocds. ;The>
ton-mile is vastly superior for many purposes to
its rival. |
Let us see what was the opinion of the Depaitmental
Committee on this question. Under ‘the heading'of
'"Ton~mile Statistics compared with receipts per Train-
8ile &8 & measure of efficiency in Railway ¥orking'
the following péragraph appears:-

*“he only figure available for geheral purposes

at present in the case of English rajliways is that



of the average gross receipta per train-mile which
exuresses the relation hetween the gross recelipts and
the number of train-miles run. It must, however, be
observed that the reliability for comparative purposes
from yvear to year for thé average receipts per train-
mile éonttnues only so long a8 the average rate
obtalined remains constant.
It 1s clear, for instance, that a rise in the average
receipt per train-mile nay be attributable to 4im-
proveéents in loading, but equ:ully 1t may be due to
gn increase in the rates chafged, or to a change in
tha average length of haul, or to an alteration in
‘the rolative proportions of high-class traffic and
fof traffic carried at lower rates. ‘'he average
?receipts per train-mile do not afford the material
afor Qistinguishing between ti:ese two wholly different
2§etsfof couses, Theoy contain,as S8ir Hugh Bell
Eﬁpgafkéd,'two variables, and introduce confusion
<¥?/mixing the records of the actual work performed

4§ﬁ/convayance of traffic with those of the price
L

Fe oived in payment for that work'. As the

éwitnesses differed considerably the Committee
came to the conclusion that '1t is not reasonable
%té;attempt to compares the relative value of

!
information respecting actual work performed and

Y

r'/
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of 1nformétion respecting the financial results of
that work. The loed per train-mile and the receipt
per train-mile respectively relate to two distinct
sides of railway business and neither can claim the
right to usurp the province of the other. Each has
its ovn valuo within its own limits'. |
It has been mentioned above thét there are other
statistica which can be derived from ton-miles and
passenger-miles. “hese derivative statistics are
in many cases of more value than the basic statistics,
a fact often ovérlooked in discussions concerning
the advisabllity of preparing ton-and passenger-miles.
‘ne following are the more important statistics
that may be deduced from ton-mileape and passenger-
mileage.

(1) The average train-load of goods.

(2) The average train-load of passengers.

(3) The average wagon-load of goods.

(4) The average conch-load of passengers.

(5) Yhe average length of haul for goods.

(6) The average length of haul for passengers.

(7) The average receipts per ton per mile.

(8) The average receipts per passenger per nile.
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(9) The average density of traffic per mile of road.
(10) The average density of traffic per mile of track.
The derivative units will be axplained later in this
section.

Two of the principal objections sgainat the compila-

tion of ton-mile statistics put-forward by the

English railway companiesvere :-

(1) That these fipgures are not available until long
after the time to which they refer and as they
are not so comprehensive that they can digplace
the statistics in use they sare not worth the |
cost of nreparation.

(2) 'Ton-mile figures are mias-leading and might
sive away information to competitors or convey
a wrong impression to the public!.

This second objJection is a contradiction in itself.

The question as to whether these fipgures are mis-

leading, will be dealt with shortly. But the railway

companies declared that they were mis-leading and

'might convey & wrong impression to the public'.

Neverthelesa,they said that the statistics might

give away Information to competitors. This certalnly

is not logical. If the figures mislead, how can they

be of use to rival companies? Horeover it must be

understood from this objection that the statistics
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in use were not sufficiently explanatory to be
informative. Surely this objection contains secret
admiration for ton-mile figures. |
In rogand to the firat objection it will be shown
later that ton-mile statiatics pust be used in con-
Junction with other atatistios if their efficiency
1s to reach its maximum. Mr. Burtt, then an official
of the N. E., Hallway, before the Committee said, -
"So far from the ton-mile surmaries taking the place
or obviating the necessity of detailed figures, they
really give an additional importance to all the
detalled statements and diroctly contribute to
making those detajiled statements more aff'ective

for practical use”.

The expenses of compilation can be dealt with heré.
The North %estern Railway had estimated that the
expense of complling ton-mile figures for that
railvway alone would be at least £15,000 per>énnum.
The Grand Trunk hallway of Canada had pfepared them
for £1,000 per annum, a fact whioh suggests that the
English estimate waa somewhat exaggeratéd. ilorsover
the North kastern Raflway of England, having prepared

these figures for the first ten years of this century,
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told the Committee that their statistics office
cost them altogether £3,000 per annum. 7The
Committee came to the conclusion that this cost

was negligible if the collection of the figures
could be proved to be advantageous, for it formed
but .07 of the total goods and mineral receipts.
The higher cost in the case of theiEﬁglish'Company
was due to circumstances, the existence of which

the other companies were not slow to point out.
Conditione in ratlway working in England are dif-
ferent from those obtaining in countries like America
~nd India, and with the very large proportion of
inter~change traffick,complicated arrangements of
Joint 1lines, running powers, etc., the compilation
of ton-mileage statistics is not such a simple |
matter as 1t is in those countries.

It has been said that the ‘terminals’invalidate the
use of ton-mile statistics although‘they naturally
do not affect to any great extsent passengerumileage.
The same smount 1s added to the rate on account of
terminals, whether a consignment is sent six miles
or sixty miles, and therefore instead of the rate
varying directly with the distance, it is affected

by the inclusion of a constant.
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Acworth says 'collection and delivery i1s not only
expensive, but 3t 1s equally expensive whether gdoda
are carried on the railway for ten miles or five
hundred milés. The same may be said of terminal
service and accommodation when the goods reach énd-
leave the rajilway line. 'Sorting welghing, 1nvoic-
ing, loading, unloading, checking étc. have to bhe
performed and paid for'. | Befofe the war thelcom-
panies reckoned that terminal sérvico including
collection and delivery, cost, on the average, 8/6
in London and 4/~ in the provinces. How suppose‘
two separate tons of similar goods are leaving
London, one ton for a place to which the rate is 15/-
and the other for a& place to which the rate is 30/~
Rate -~ terminals = Haulége cost.
1.  15/- - 8/6 plus 4/~ = 2/6.
11. 30/- - 8/6 plus 4/~ = 17/6.
If the shorter distance is 60 miles then the longer
distance for wvhich the haulage cost is gevan times
greater is prohably nine times further, i.e. 540 miles.
The average cost per ton-milex 1s likely to be

seriously affected by the fact that 540 ton-miles



110

cost 30/~ yet 60 ton-miles cost half as puch i.e.
15/-. #~gain forelgn received or foreign forwarded
traffic only pays one terminal to one company &and
'through - through' trarfic none at all.

Consider a consignment of 1 ton carried 100 miles
and 10 separate consignments each carrfed 10 miles.
If the terminals are 4/- ot each end, the former
will be charged with 8/~ for 100 ton-miles, and the
latter 80/- for an equal ton-mileage.

The safeguard in this case liles in the stability

of the aﬁerage haul. The average distance all the
consignments are carried varies very little from
year to year, and the proportion of the terminals
charged to long and short distance traffie is
therefore practically constant.

It would be even better perhaps to deduct the
total amount of terminals (for such figure should
be obtaindll) from the total receipts. If this
ficure is then divided by the ton-mileage, the
absclute recelpt for haulage only would be obtained.
Some people, however, object to the figure of the
total ton-mileage on the grounds that 3t cannot be

obtained with sufficient exactitude. In calculating
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ton-miles small fractlons of tons and miles are
disregarded. These fractions, they say, would
amount to a considerable figure duringbfhc year and
therefore the officisl ton-mileage 18 much less than
the actual ton-mileage. In additlon, Inaccuracy
nmay result from the wrong fouting of a few score
passengers or a few hundred tons.

The effect of these inaccuracies upon the yearly
ffgure, however, is really negligible, a fact which
cun easily be proved by an example. thring the
eleven months ending $Cth liovember 1925, all the
Standard Gauge Hailways of Oreat Britain together
esarned in freight train receipta (less cost of
collection and delivery) £97,903,004, and for the
same period their ton-miles amdunted to 16,550,879,305.
(This last figure is of the net ton-miles excluding
free<hauled). Let us convert the money to pence
and then divide this figure by the ton-mileage in
order to obtain the freight receipts per ton-mile.
The number of pence is 25,496,936,960. and the
desired quotient is, correct to two places of
decimgls, 1.42d. The railways themselves only
calculate to two places of decimals, ond indeed 1t

would be absurd to go further.
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Mow 1t will be found that an error, or accurmlation

of errors, amounting to 1000 ton-milee.will only affect
the eighth decimal place, or if it is wished to be a
11ttle more generous in the allowance for inaccuracies,
sn error of 10,000 ton-miles will only affect the seventh
decimal figure of the result. The argument, thereforo,n
that ton-mlleage cannot be relisble on account of
discrepancies that rmst occur by roason of inaccuracies
in calculating distances and amounts, wrong routing,

and clerical errors, has not rmech force. In case it

may be thought that too long a period and consequently,
too large amounts have been instanced, the figures

for the Great Western Railway during the month of
ilovember 1924 may be used. These will give much

the same result.

Freight Train Receipts (less C & D) £1,426,057.

"‘ " " ({n pence) 342,253, 680.
tiet ton-miles (not free-hauled) 257,378,596.
Heceipts por ton-mile | 1.33d.

An error amounting to 10,000 ton-miles would affect

only the fi{fth place of decimhls in the figure for

receipts per ton-mile,
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But the questlon naturally arises: ihat is the

use of a statistic which 15 not exact within tens

of thousands? Well, the degree of accuracy is known,
and in all properly used statisticé it §s taken Into
account. The published receipts themselves are not
absolutely accurate since there are many settlementls,
over-charges and under-charges, adjusfed in subsequent
months or years, and in fact train-milex themselves
do not represent the exact distance run by the trains.
Cn the,whole the figures overstated or understated in
the total ton-mileage tend to cancel each other.

‘Any very eoxtraordinary and unaccountable difference
in the final figure would be obvious to a railway
manager and would lead to investigation.

Another factor, which is ignored by, and is said to
militate sgainst the usefulness of, the ton-mileg
unit, is the gquestion of the cubic capacity of

wagon stock. ' Ton-mileage takes into account only

the weight hauled, and 1s not a satisfactory guide
to the efficiency of train loading or, rather, it

is not a satisfactory factor in estimating the cost
of carriage. vie will citex the wcll-knoﬁn examplé
and imagine two trains, one consisting of trucks

full of coal, the other of trucks full of furnjture.
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In the former case, each truck can be loaded to

1ts fullest capacity, while in the latter case,

each truck may be full and yet run with a light
load. It may be said thaﬁ where the trucks have
light loads, extra trucks may be added to the train,
so that the engine would still have its maximum
load. A fair test of this train load 1s obtained
by the *'traction ton-mile' statistic about which
more will be said later. The fact remains, however,
that an engine hauling 1ts maximum load in trucks
running with light loads, 18 hauling too great a
proportion of dead weight, 1.e. the non-productive
weight (or "tare”) of the wagojs themselves.. Of
course in such a case the freight (e.g. furniture)
pays a higher rate than frefight which loads to the
maximm but that does not negative the fact that
the trucks are running #light'.

Ton~-mileage, then ignores this important
factor of railway working and cannot be COnsidered
an entirely satisfactory unit of work,' o

At the same time it must bhe remembered, that
the use of ton-mileage statistics directs attention
to the better loading of wagona,.for the figures

for the average starting loads, the average loads
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of wagons and the average loads of trains are all
based on ton-milesge. The returns in use before
1921 took no asccount of the 1engtﬁ of the journey
which each wagon was to go, and consequently the
loading of each wagon was of equal importance,
vhether it had to run 200 miles or 10 miles. Eut
it 1s obvious that light loading for a long distance
is a greater fault than light loading for a short
distance. In this respect, however, a charge has
been brought against ton-mile statistics that their
use leads to an undue concentration of attention
upon the securing of heavy lqads to the detriment
off public convenience. Instances wore quoted
before the Committee of traffic being delayed for the
purpose of getting full loads with & view to the
production of a higher figure for the average load.
This tendency can be checked by the employment of
a very useful statistic called 'ton-miles per engine-
hourt! which preventa a too exclusive reliance from
being placed upon the train load figure as a measure
of efficlency.

It 4s now time to mention the other statistics

belonging to the ton-mile groupg.
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The Average lLoad.

The term average load covers four different
units, viz:i= |
(1) The avérage train-load of goods.

(2) The average train-load of paaeengeré.
(3) The average wagon-load of goods.
(4) The average coach-loéd of passengers.

vﬂll these are obtained from the basic units
by the elimination of the factor of distance,

The methods of aécortaining these figures are as

follows :- ‘ |

(1) Divide the ton-mileaée'by the goods-train-mileage.

(2) bivide the passenger-mileage by the paasénger-
train-mileage.

(3) vaide the ton-mileage by the goods-wagon-
mileage. | | |

(4) Divide the passengerémileage by the passenger-
coach~-mileage. | '

The importance of the figure for the averdge
train load f.e. the average number of tons of
paying freight carried by goods trains has been
emphasized sbove. It remains to add, that thia
figure can only be obtained by means of the toﬁ--

mile figure, and so renders the compilation of this
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latter statistic almost indispendable. The

same remarks naturaily apply to the average wagon-
load unit. Both aim &t consuring a profitable use
of rolling stock. A certein proportion. of non-
productive desd welght has always to be carried so
that full loading 1s essential In order to lower the
proportion of the former. i wagon of ten tons tare,
running about with a load of two tons is a loss to
the company except under very special circumstances.
This effort to Increase the proportion of psying
frelght has led to the introduction, especially

in Amaerica of high capacity wagons. Some raillsay
managaers have placed almost exdlusive reliance on
the starting-load of a train, a figure which can
naturally be obtained without the aid of ton-nile
statistics. But this figure will not furnish a
true average train-load since it has the defect of
ignorfiig the distance factor. A train may start
full, but finish a journsy 'light' and this would
not be revealed by starting-load figﬁros. Tﬁe
cbject of the average train-load is to betray un-

productive light running.
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‘“he Average length of Haﬁl.

(a) Yor goods.
(b} for passengers.

This figure is generally called ‘*the average
lead', and is obtained by dividing the passenger-
mileage by the numbdr of passengers and the ton-
mileage by the nﬁmber of tons. It 1s one of the
most important units of the ton-mile group, for the
distance trarfic is carried has a very sgerious
bearing on the question of cost.‘ Ag pointed out
above 31t costs consideradbly less to carry 1 ton
100 miles than 41t does to carry 10 tons 10 miles,
although the amount of work done,100 n%X ton-miles,
appears to be the asame. The difference 4n the
cost is due to the terminals, expenses which are -
incurred for each ton whether it is hauled 10 milex
or a 100 miles. ‘he cost per ton per mile 1is,
therefore, progressively less as the distance
increases,

This fact wes borne in mind by the bepartmental
Commlttec of the Board of Trade as the following

extract from their report showa:-
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tA more just comparison of the level of the
rates in this country and the U.S.A., would be
rendered practicable 1f 1t were possible to producs
actual figures to show the average haul in this
country, i1.e. the average length of journey which
sach ton of goods is carried. If,as 4s probable,
the average haul of goods in thisipountry, were
found to be at most one fifth or ohe-quarter of the
average haul in the U.S.A. it woulé follow that-a
comparison of the average rates chgrgea in the two
countries would not be fair withoui taking into
account the fact that the terminalcharged in this
countrj are a far larger proportionlbf the total
rate than in the U.S.A%. i

The average lead will often fur%ish the ex-
nlanation of fluctuations in other ugits. Uecreased
receipts per passenger or per ton of %?eight need
not necessarily be due to an increase hn the lower
rated trarfic, but may be a direct ou?ébma of a
reduced length of haul. I am of thehoéinion that
the knowledge of the average haul forwce;tain
commodities which are,eazfied in fullgtréin loads,

such as coal, would be extremely useful.
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The Sverage Heceipts.

(a) per ton per mile.

(b) per passenger per mile.
This figure is supposed to be of great importance
in the construction of rates and fares, but of
that more will be said anon. It 48 certainly
complementary to the previous unit. 4 decrease
in average receipts generally corresponds to a
reduoced average haul, and vice versa, although
this may also be brought about by an increase in
traffic at reduced fares or lowef rates which has

the effect of lowering the general average.

The Average lensity of Traffic.

{(a) per mile of road.

(b) per mile of track.
The basis of this figure is the ton-mile. The
actual figure is obtained by dividing ton-mileage
by the route-miles in the cese of goods; and the
passenger-miles by the route-miles in case of
passenger traffic. It i1s fintended to give a tmue
fndication of the amount of traffic passing over
the road, but,personaily, I am not at all satisfied
with this figure. In one section over which heavy



traffic runs, the tonnage during a certain periocd

nay be heavy and yet the numbe; of trains passing
may be smalle. Yet in snother section where the
traffic consists of light goods, the tonnage may

be smaller, although the ‘'density’ of.t;ain movemenﬁ
1s at its maximumn. The efficiency of any section

of the line is best judged by the number of tralns
passing ovér 1t; ;%;@géﬁh assuning, of course, that
those trains are running with heavy loasds. thus

the average density of traffic as defined above 1s of
little valus since the means of supervising the loading

of trains is provided by other statistics.

‘‘raction Tone-nile.

®his unit provides a wmeans for measuring
the effective power supplied to a train, but that
1s not whers its importance lies. By measuring
the effective power'supplied, f.6. the traction ton-
miles (T.7.k.), ageinst the work done which is the

gross-ton-milesx actually hauled, a figure is produced

8 The gross ton-mileage indicated the weight of the
merchandise in the wagons added to the weight
(or "tare") of the wagons themselves. It is
the measure of all the work of actual haulage
performed by the locosiotives.
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which represents the degﬁee of erficiency obtained.
The traction~-ton-riile is one of the best units in
existence for the direct neasure of efficiency in
operation and enables a check to be exercised on the
productiée work accomplished by the locomotives.

In this respect it i1s decidedly superior to the

vagon-mile which takes no account of the class of

vehicle, the weight, or the load. Nevertheless the
chief aim of the wagon-mile 4s to enable a supervision
to be kept over the effective user of rolling stock
so that the percentage of unproductive user (i.e.
empty mileage) to productive user (i.e. loaded mileage)
shall be as low as possible. For this purpose
the record of wagon-miles has to be kppt in two
parts, vig:=- |

(a) loaded wagon-miles and

{b) empty wagon-miles.

The figures obtained are often used in conjunction
with the traction ton-miles and provide a check upon
them, for any train may be running with 100 per cent

traction ton-mileage and yet consist of empty wagons.



If the percentage of the gross ton-mileage
to the cépacity TeT. . Dbe found for eabh train
per section of the line, then the percentage of the
avallable power utilised on each section durlng any

period is obtainable.

Enough has now been said about the ton-mile unit
and jits dersvative statistiecs to indicate the advantages
and the chief disadvantages of employing them. It
has been stated that the ton-mile figure 1s 3n itself
but a means to an end, and that it serves principzally
as a basis for many other units in conjunction with
which 1t sﬁould be used. Considered in this light
there seems little doubt that ton-mile figures are
vell worth their cost of preparation. The statistics
of the '"ton-mile group' would seem to be of ilmmense
value to their users in the supervision and control
of railway traffic. It was suggested in the
'Tntroductiont! that statistics could be of assistance
in at least two ways, viz:-

(1) Tney should be of usec to railway superintendents
in their efforts to economise in the costs

of rallway working.



(2) They should form a basis from which railway
rates should be systematically calculated.
The ton-mile group certainly seems to comply
with the first object. Their use in regard to the
second polint will be discussed in a later section.

. HHowever, we have already established their worth,
éo that 1t will now be instructive to see which
sfatistics of this group are at present published
tn England.

? iliose that are published are contained in the
m;nthly coples of 'railway Statistics - Great Britain?',
fssued by the Hinistry of Transport.

Yable I shows the aggregate figures for. the
year to date together with the absolute and percentage.
Increase or decrease compared with the corresponding
period of the previous year. In this table are
figures for the Net Ton-iKiles (excluding free-hawied)
set out under the three heads of :-

1. General merchandise (including live~stock).
i1. Coal, coke, and patent fuel.
111 . Other minerals.
The following averages are also set out:=-
Lverage train-load (Tons).

Average wagon-load (7ons).
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Net ton-miles per -
Irain-engine~hour.,
Shunting-hour.
Total-engine-hour.

This latter item is a further example of the
numerous combinations of statistics that are obtain-
able from ton-mile figures.

Table I. L. gives the summary figures for the
month to which the issue relates, and contains the
following items relevant to our present topic.

Net ton-miles (excluding free-hauled).

Net ton-miles (free-hauled). |

Keceipts per ton-mileg tless;coat of collection
delivery).

Average train load (tons).b

Average wagon lbadf(Tons).

Het ton-miles per |

Irain engine hour.
Shunting hour.
Total engine hour.

Net ton-miles per route mile per working daye.

and

In addition, full statistics are given concerning

loaded and empty wagon-miles.



In addition, full statistics are given concernihg
loaded and empty wagon-miles. The list given above
compares favourably with the various statistics
discussed in this section. There 3s one addition
I should like to see made becmuse I consider the
addftional information thus afforded would increase
enormously the value of the statistics. The freight
ton-miles should be sub-divided to show the extent of
traffic in the different classes, thus obtalning
"commodity" ton~miles. An elementary classification
1s already in force, for the net ton-miles ére set
out under the three heads mentioned above, 1i.e.

i. General merchandise (including live-stock).
11i. Conl, coke and patent fuel.
111 . Other n’nerals.

But I should prefer the ¢lassification to go
mich further and include the ton-miles for each
important commodity. The average haul and the
averaég?;gftton per mile of each commodity or group
of commodities in the classification would then be
ascertainable.

In Table II, the tons, receipts, and receipts per

ton in respect of seventy two principal comamodities
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by frelght trains are already glven. I contend that
the value of these ficures would be considerably en-
hanced, in fact, more than doubled,by the addition

of the sugrestions L have made abovae. The tons of a
comncdity form only ones factor contributing to 1ts
importance to & relilway. Phe distances which the
tons travel ere almost equally 1mbortant and tonemlles
would plve both. fAgein 'the receipts per ton' figure
conveys nothing to a mind that does not know the
average hnul. If the average haul and the average
receipts per ton ver mile were given the difficulty
would be Iimmediately solved.

The same remerks apply, with, perhaps even more
emphasis to the case of passenger statistics for
passenger-miles are only required periodically and
consequently are rarely published. The number of
passengervjéurneys and the recelpts per passenger
journey &re given, and these figures are sub-divided
into first, second, and third classes, excursion and
woek-end and workmen's etc. But again this informa-
tion ds of comparatively little value; when the distance
each passenger travels, or, at least, the average dis-
tance travelled by all passengers is unknown.

There 1s =st1ll room for great improvement in

this d4rection.



SBCTTION Sa

UENERAL REVIEW.

The varfous statistiés and returns that are
published have now been.deacribéd and explained.

The next step 1is to examine and criticiae them as 8
whole with a view to obtaining answers to questions
such as the following:- Do they form_a complete

and lucid record or analysis of railway working?

Do they indicate the cost of doing the work‘and the
directions in which it is possible to reduce such cost
without reducing efficiency? Do they present a clear
statement of the general physical condition of the
property? Do they 4ndicate directions in which 1t

18 possible to foster traffic? ete. atc.

Such questions will best be snswered by a
methodical examination, interspersed with criticism
and suggestions, of the available accounts and
statistics. As the construction and equipment of
a rallway naturally precedes the working of 1t; we
%1ll entamine the accdunta connected with the rallway
capitul expenditure firsat. Itlis eséentiai that

proper records should be kept of the money raised for,

128
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and the expenditure involved in constructing and
preparing the railway to earn revenue and in meking

any subsequent additions. Ag regards»the nominal
capital and capital created and raised, 1t was shown

in a previoug section that tho Informatlion is compieta.
If the items of cépital expenditure in comnection with
railways are analysied, it will be seen.that they fall
under the following heads:- |

(1) Land and Compensation.

(2) Law charges and Parlismentary Expenses.

(3) Construction of Permanent VWay, Works and

Stations.

(¢) Equipment (Engines and Rolling Stock).

(6) Ueneral Buildings (%orkshops).

(6) Works, etec., not directly connected with

railway working.

The English returns conform on the whole to this
division of expenditure. It is convenient that they
do so, for the above heads also give the key to the
maintenance expenses in which the railways are 1nvolved.

There 18 roam for improvement in Statement No.4.
(Heceipts and Expenditure on Capital Account) of the
annuel returns, on the lines of Ho.5. (Uetails of Capital

Expenditure for the year to which the return relates).
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In No.4. heads (1). (2) and (3) mentioned sbove, are
fiven in one figure, a fact which-is %o be deplored.
Again, "Holling Stock" is given in one lump sum
instead of several sums relating to its natural
divisions, ©.g. Locomotives,

Coaching Vehicles,

Wagona, etc. |

I should imagine however, that unleass the railways
have prepared such figures for their private use, it
would be impossible nowAto effect such a division of
expendi ture.

Only a part of head (5) (General Buildings) appears
upon the account viz:~ ianufacturing and rebairing
works and plant:=

Land and buildings

Plant and machinery.
tioad (6) (Extraneous Expenditure) is given in
sufficlent detanil.

while engaged uﬁon the subject of capital expen-
diture, it will be convenient to examine the statistics
of the physical condition of the property snd equipment
snd to see whether the sccounts and statiastics are
complementary or not. |

Head (1) (Lend and Compensation). No statistics

are given. Details of the land owned by the companies,

divided into sections giving cost and dimensions
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together with averare cost would be useful.

(Head 2) (Law charges etc), MNo statistics are
given. “hey are scarcely necessarye.

Head (3) (Permanent ‘ay, etc). There is & mileage
statement showing separately the mileage of single,
double, treble and quadruple track, end of sidings,
also the equivalents in single track mileage for each
section of the line. “his 4s all the information
rendered under this head but of course much more could
be demanded, 0.g. Iinfornmation concerning the pumping
plant, coaling plant, signalling appliances, telegraph
lines and instruments,etc. “he diff'iculty is where
to draw the line, but at least two more returns under
this head should be required. They would be
i. Stations and similar buildings used for railway

purposes.
Classified under size and purpose, giving
cost. Also particulars for each section.
ii. Bridzges - dimensions and cost on each section.
Head (4) (Equipmepﬂ.

Separate statenents are devoted to each class of

rclling stock, but these statemsnts are by no means

exhaustive. Particularly is this so in the case of



the return concerning steam locomotives where merely
the description by wheel type and the number of each
class is given. This deacription by means of whéel
types appears to ve a very childish classification of
engines. The chief thing is to know their tractive
power and average weight. Thié information may bhe
conveyed to the mind of a practical rallwayman by
rneans of the 'wheel tvpe' classification. I should
doubt it, however. In any case these published repcrts,
are intended as much, if not more, for the goneral
public than for practicasl railwaynen. To them thiaz
description must mean nothing. “he tractive power
and the purposae of the engine should determine the
type, and then according to type, the number, a verage
weight and average cost per locomotive should be given.
Another useful figure which could be added with
advantage to this return iz the 'L;fo between general
repairs for each typs of engina'. This is an importent
fipgure, for a 'general repalr' may mean the loss of a
nonth or more of revenilie - earning work. A record could be
xopt of each engine:

‘Uate entered service' -

'‘Date ceased viork!, -
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'liles run between general repaifa'-

From these figures the average 1ife between
general repairs, in miles, could be easily calculated.

The returns relating to coaching vehiéles and
goods and mineral wagons could also be improved. |
?Wwo suggestions are offered here. The average tare
of the vehicles 1f given would be helpful for compara=
tive purposes with other statistics. Efforts to
decrease the proportlion of tare to capﬁcity in new -
rolling stock could then be the hatter appreciated
and, in fact, might even be stinmulated.

L second 1mprove§ent, and this applies equally
to locomotives, lies In the possibility of publishing
the average zge and the averags 1life of the various
types of rolling stock. By this means an effective
check could be kept on the conditfon of the Polling
stock, or, at leasat, the figures would be of value
to the owners of the rallway, and would keep them
informed as to the enterprise and vigilance-of the
management. After a few years a proportion between
average age and average life would be ascertained,
which, if exceeded, would sh®dw gn unwise policy on

the part of the management.


then.be

liead (5). HNo statistics are given which bear
directly on the workshops, and plant belonging to the
rajlvay. low werkshops etc. ere nct oatside undertoke
ings of the compenles, but neither can they bo described
as a direct part of rallway working. They represent,
however, an iuportant part of the capital expenditure
and so particulars of thes should certainly be rendered.

The statement could give the description and cost
of plant ownea, togetner with any additions during the
period covered, and detalls of tho work donc in the
viorkshops.

Head (6). Vory meagre returns arse cvailable
concsrning the capital axpenditure on oxtraneoua
undertakings. They are probably sufficient, however,
since they do not dfirectly concern the working of the
rallways. “he returns relating to capital expenditure
have, perhaps, been rather sovereiy criticised but
the suggestions mado, 1f adopted, would certainly
enhance theilr valua. hAs at present constituted,
they enable one to obtain a cleur view of the size
and extent of the Lusiness but they do not shew the
condition of the variocus aszaets during the period to

which they relate and that is a gserious drawbacke
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The majority of people interested in the returns must
want to know the concdition of these assets, l.e. the
phystcal condition of the railway concern as a whole.
It 48 insufficient to know that there are so many
engines and so much track, unless the numbers or
proportions of thosé in good, medium or baed condition
1s also given. Statements of this nature would
exercise & salutory influence in securing that there
should be no long continuance of deterioration of
capltal assets.

Having dealt with the assets of the railways,
we naturally turn to the wtatements concerning rajlway
vworking. Statement No.8. of the annual returns shows
the revenue receipts and expenditure of the whole
undertaxing and this shall be our base for the
examination. This statement corresponds to the
'Profit and Losa hccount! of an ordinary business
and of course gives the net profit or loss, or, as
it is called 1in this case, the total net 1hcome or
expenditure for the period under review. It has
already been described in another section. Suffice
it here to say that it shows at a glance the absolute
and relative profitableness of the various uﬁdertakings

of the company. its first 1tem, 'Rallway', will give us



the key to the majority cf the remaining accounts
and roturns. Statement Ho,io (KReceipts and expen-
diture in respect of rallway working) is the '¥rading

Account' the balance of which, 'the gross profit', is

carried to statement Xo.8, under the item fKailway'.

e are now confronted with the two basic features
sbout which nearly all the statistics are concerned -
rallway expenditure &nd railwey earnings. Ve will

examine the latter f{irst.

Rafilway Earningas.
The chief sources of railway income are:=-
i. The transport of passengers with their luggage.
1f. The transport of anything else, '
1.8. goods trafiic, which can readily be
sub-divided into.
(a) Goods. ,
{b) Minerals.
3 (c) Live stock.
111 . Other services not directly connected with
transportation.

Yi1th the latter source we &re not at present

concerned.
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Perhaps sources i. and ii. would have been better

described as 'passenger trains' and 'goods trains!?,
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for the former, iIn additlon to passengers, convey
lugpoge, porcels, matls, and milk. vhy Is the

revenue from the carriage of these gocds included
under 'receints from passenger trafn traffic'! snd not
added to the receipts from the conveyanuce of other
goods under freccipts from goodé traffic’ as distinct from
- passenger traffic? In otﬁer worde, 'why le railway
Income (and expenditure, aSﬁ ve shell see later),
divided under 'passenger train traftict' and 'goods
tratn traffic' rather than under 'psssenger traffic!
and 'gocds traffic'? The reason lies in the fact that
1t 13 not the earnings from passengers and goods that
adiffer - thev both consist of moneay - but the divizion
23 based on the different quality of the services
rendered by good trains and passenger trains. The
latter run at higher rates of speed and the vehilcles
of which they mre compdsed are usually of more

costly construction thon those of good trains. The
Stations for passenger train traffic are more costly
and expensive to maintzin, and in fact both earnings
and .expenditure in connection with this traffic are high

In comparison with thoze for freight train traffic.
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S¢nce the services differ so essentially it is but wise
to make such a division if any idea of the relative
profitableness of the two services is to be obtained.

ffhat information can be gleaned from tha.
statistics relating to earnings from passenger tfaiﬁ'r
traffic? The number of passengers cérriéd is givenA ”
monthly under the various classes together with the
total receipts, average fare per passenger and the
number originating on the company's system.
Passenger-nile figures and the average receipt per
passenger i1f given monthly would increase the value
of the returns manifold. Somewhat similar detail
is available of the receipts from parcels and
miscellaneous traffic charged at passenger train
rates. Information relating to receipts from goods
traffic 1s slightly more extensive. The tonnage
originating and fthrough through! tonnage, total
recelpts and average receipts per ton are given for
each of the principal commodities. The total net
ton-miles are given for the traffic as a whole.

The following are complete lists of the partic-
ulars needed concerning revenue from passengers and

goods.



11.

111.

iv.

vi.
vii.
viii.

ix.

1.
11.
111.
iv. .
Ve
vi.
vii.
viii.

ix.
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Passenger Hevenue Statistics.

Humber of revenue passengers originating by classes.

Number of, and total earnings from revenue passen-
gers carried, by classes.

Humber of revenue passenger-miles, by classes.

Tofal parcel oarnings;

Total miscellaneous coaching earnings.

Total coaéhing earnings.

Earnings per passenger.

Earnings per passenger-mile.

Miles per passenger.

" Goods Hevenue Statistics.

Number of tons forwarded.
Fumber of tons carried.
Het ton-miles.

Average haul.

&xeraga Total earnings from tons carried.

Other goods traffic earnings.
Total gooda traffic earnings.
Earnings per ton.

Earnings per ton-mile.

It will be seen that the information afforded by

the English Railways contains most of the particulars

sat out abovse.
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The revenue figures should, of course, be
compared with the statistics of the work done.
But as the work done corresponds to the expenditure

of the ratlways, it must be considered under 1ta

proper headings.

Railway Expenditure.

The major portion of railway expenditure 1is
divided under five heads:
A. JMaintenance and Renewal of Viay and Works.
B. lMaintenance and Renewal of Rolling Stock.
" Ce. Locomotive Running Expenses.
"D. TIraffic Expenses.
E. General Charges,

Thus the expendfture records are kept according
to services rendered rather than by departments.
But there is no attempt to separate the expenditure
between "passenger" and "goods" services. Such a
divgision would affdrd most valuable information to
those directiﬁg the operation of a rajlway and would
also be very "informative" tb those pesople who are
sufficiently interested in railways to read the

reports. Ag this question possesses scme inherent

difficulties, however, 1t will be discussed separately

In the next section,



(141)

Keturning to the main heads of railway expendi ture
we moy say that the firat four are truly working '
expenses, since they vary, although nor proporticnately,
sccording to the amount of traffic. The fifth,

'General Charges'!, may be regarded practically as
a constant.

Generally speaking, in respect of the working
expenses, the following information should be fendered:
i. Details of expenditure.

11. Statistics of work done.

111, Some unit or units by which the work done may
be measured.

iv. Cost per statistical unit.

We will now see what information ¢s actually given.
A, iaintenance and Renewal of Vay and VWorks.

The total sums expended on the various objects that
constitute the Way and ¥Works, the quantities of the
principal materials used, and the number of miles of
road and of single track maintained are given. These
totals are essential of course, but they convey nothing
to the average mind. Certain units which best describe
the work done should be decided upon and then the cost
per unit should be obtained and compared with similar

figures for previous years. Of course, it 1s possible
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for the reader of the report to find these figures for
‘himself but I think that they should be included 4n
thelreport.

Suitable units fdr this class of expenditure would
be the 'track-mile' and the 'gross-ton-mile'. The cost
per track-mile of each of the above'items of expendi-
ture is obviously useoful. The gross ton-mile figure
represents one of the chief causes for rendering
maintenance necessary so that the coat per 1000 gross
ton-niles I8 equally useful.

Another average which is useful in stimulating
efforts towards economy in working is the number of
nen &t work on the 1ine, etc. per mile of track.
lloreover, averages should be kept for different

sections of the line.

B. Maintenance and KRenewal of Rolling Stock.

Similar remarks apply to this section of expen-
diture; totals asre given but averages are absent,
although they afford far more valuable information
that the totals.

Furthermore although the elementary division
between locomotives, passenger vehicles, und goods

wagons is made, yet that 18 not enough. “he average
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expense of maintenance and renewal for each type of
rolling stock would be of imuense value in determining
the relative value to the company of various types of'
vehicles. In the case of locomotives, a division
should be made betwesen locomotives used for passenger
traffic and those used for goods traffic as this

would admit of a better allocation of expsnses to the
tuwo services.

Locomotives:—-

The cost of repairs, etc. should be considered
in relation to the work done. The three best figures
for recording the work done by an engine are:-
(1) engine-miles. .
(2) engine-hours.
(3) gross-ton-miles hauled.

The average cost of maintenance and renewals
per engine-hour, per engine-mile, and per 1000 gross-
ton-miles (as the single unit 15 too small for considera-
tion) should be calculated and shown in the statements.

Other rolling stock:-~

“he two most useful averages in connection with
vehicle repairs gre:-
i. mafntenance cost ¢per vehicle-mile'.

11. " " 1per vehicle during a given time'.
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This second average 1s most useful when contrasted
with the passenger earnings per coach, and freight
earnings per wagon, during a siﬁilar perlode.

Statistics of the maintenance and renewal of-
rolling stock are given, but I am inclined to regard
their value as being practically nil. The c¢lassifica~
tions are most elementary. <The average nunber of
days under repair per vehiclie is not given, so that
.we cannot judge of the efficiency of the repair
department nor can we judge of the number of revenue-
earning days during which the vehicles were absent

from the 1line.

C. Locosiotive Running Expenses.

These expenses differ from traffic expenses as
they are costs directly incurred by the running of
locomotives. Thus they vary nearly 4in proportion to
the amount of traffic during a given perfod. On the
other hand, traffic expansesg ars expenses commaon to
| ;all the traffic in general and which, although they
#ro affected by the amount of traffic in the long
. 'run, are not affected by any témporary change 4in
that amount.

It 1s a great pity thatvthe locomotive running

e#penses are not at least divided between "passenger
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traffic" and "goods traffic"”. The statistics avallable
concorning locomotive working are so detalled that i¢
1s difficult to suggest improvements. Yet the value
of these statistics is reduced in sone cases by the
meagre information concerning the expense of engine
running.

The following atatistics, giving great detall
in conneotibn with engine working, are available:

Fngine-mileage. )

Divided between

'coaching' and

)
Engine-hours. )
3 'freight'.

Train-milez per englne-hour

Vlagon-miles per engine-hour

Ton-rniiles per engine-hour.

Humber of engines in traffic.

Number of shunting miles, etc. per 100 train-miles.

Consumption of coal and lubricating oll per
engine-mile (divided between coaching and
fretight). '

On the whole, one cannot ctrticise such a selection

of statistics.

D. Traffic Ixpenses.

The statistical units suitable for the purpose
of controlling or measuring the internal costa of the

department are few. ‘The chief unit is thettrain-mile!
“
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"go that the figure obtained is 'traffic costa per train-
mile'. #hy is the train-mile unit employed when it has
been shown that the ton-mfle and passenger-mile are much
more stable unita? CGenerally speaking station, office,
signalling and other expenses are the samec whether
tréins run hegvy or light, and as they certainly vary
in the long run with the train traffic, the train-mile
"1s evidently a more convenient unit. The ton-mile
" and passenger-mile units are more useful for measuring the
gaﬁeral cost of operation. '”‘

it wouid also be exceedingly useful to show the
proportion thch the various internal costs bear to
the total receipts. |

The percentage wodld fluctuaté with the amount
of trafffc carried but not in direct proportion. An
increase in recelpts w111>generally-lower the propor-
tionate costs. An average figure would be obtained
after a few years for each item of costs and 1t wbuld
be the duty of the superintondant to keep his expendi-
ture boiow,ﬁhat figure. If 1t were exceeded, it ..
wcuid show that there had been either a decrease in
feceipts or nﬁ increasse ;n costs. Thé real cause
could easily be determined.

hile dealing with traffic statistics, 1t will
be convenient to mention some unit statistics, most

of which can be obtained from the reports as at
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pressent constituted, which previde the means for
neasuring the efficlency of the working and which may
lead to economies being effected.

The statiastics concerning the working of loco-
notives have already bsen raviewed.

Vlacon User.

Vagon-miles:
l,.oaded.
Emptye.
Total.'.
Percentage loaded to total.
hverage wagon load.
iagon-miles per wagon-day.
ket ton-miles per wagon-day.
Percentage of goods wagons unserviceable.

Runhinmfof trains.

Train-miles per train-hour.
Train-miles per engire-hour.
'Light! engine-miles per 100 train-miles. -

Loads of good trains.

Number of wagons per train:=
Loaded.
Empty,'
Toﬁal.
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Het ton-miles per train-mile.

Groes ton-miles per train-mile.

pensity.
Goods trains per running-traék mile per daye.
Passenger trains per running-track mile per day.
Net ton-miles per running-track mile per day..
Passenger miles peor running-track mnlle per daye.
Not all of theae figures are available but they

would be very valuable if prepared for different

sactions of the line.

Egficiency.

Vagon-miles per engine-hour.

Passenger~coach miles per engine-hour.

Het ton~-miles per engine-hour,

Gross ton-miles per engine hour.

A warning 3s needed concerning the first two
teff3ciency’ statistics. It 1s usual for the
passenger service to take precedence over the goods
-service and often goods trains are delayed to allow
passenger trains to pass. Such delays, although caused
by the passenger service are reckoned against the goods
department and are apt to spoil 'the wagon-miles per

engine~hour' figure.
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In regard to the question, mentioned at the
beginning of this section, as to the value of statis-
tics for indiocating directions in which 1t is pbssible
to foster traffic, I think that commnodity statistics
provide the answer . If commocdity statiaties,
particularly commcdity ton-miles, were taken out for
- each section of the line, the figﬁres cbtained would pro-
vide adwmirable indications. Comnmcdity ton-miles have
already been discusased above.

It haa perhaps been noticeable that there is a
certain degree of inetahility in all the statistical
units montioned above ard in the forégoing sections
This is a drawvi-back that must always be borne in
mind when using railway statistics, fer o combination
of these units is apt to increase such instability.
NMoreover the number of statiatical units employed to
weasure the work of a rallway seems excessive but it
is almost imposeibie tq reduce theirvnumber. It is
the drsam of all railway manasgers and traffic superin-
tondents that a unit shall be discovered which will
enable them to measure accurately the work involved,
and i1ts cost, in any particular service. Bat such
a untt, I am convinced will never be evolved. It 1s

evident that in dealing with such a problem as this,
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it is hopeless to expect sclentific exactltude: one éan
do no more than lsolate sach process to the best bf ones
ability and select units, whether of cost or product,
sultable to the work done and to the methods by whlich it
is eccomplished. |

| Perhaps three of the best units, since they dove-
taill into one another, are the follawring:=~
(1) Yrain-niles per engine-hour.
(2) ¥a:on-miles per train-mile.
(3) Ton-miles per wagon-milega.

Butﬁgnne of these are units which could be exactly

3

defirfdd s

cthér 8ervices not directly concerned with Railway

Transportatione.

Very 1ittle noed be éaid about the 1nformatidﬁ
§oh¢erning extransous aervicaé &8 they are ratﬁar
bbyond the scopé of thisvpaper. The receipts and |
expenditure for each service are given 1n'suf£1cient
- detail but more statistics relating to the éctual work

dons would surely be welcome.
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SLCTION 6

ALLOCATIOL OF COSTS BETWEIN PASSEIGLR ARD GODDS TRAFFIC

As the business of'transportation falls naturally into two
prinoipal sections, passenger train traffic and freight
train traffie, the first sub-division for the classification
of costs is made upon these lines., The great cuestion is:
What proportion of the.working expenditure is incurred in
the carrying of passengers and what proportion in the
transport of freight?
The aim, of cdurse, is to go further than this and to find
the aetual cost of transport of each commodity. Vhen this
conld be ascertained it would be known whether any particulsar
rate was remunerative or not, or, at least which of the
rates were the most rermunerative. In short, it is an
attempt to form a éosts account, similar to those used by
manufacturers. Owing to the special eircumstances of
railways, however, the numerous services, all slightly or
widely different, which they render, such an allocation of
oste to each item is aslmost & matter of impossibility. V/f’
Wwe will neglect this more advanced question and examine
the possibility of divijdding the costs between passenger
and freight services, for even a division such as this
would have its uses. For instance it would be useful to
compare it with the average recceipt end to find the

relative profit of the two services.
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it would also enable a manager to obtain an idea of
the minivum paying trein loads in this way. He

could easily obtein the cost o0f the freight train-mile
which we will say is 90 pence. If the average receipt
per ton-mile were 3 pence, then each freight train
would have to carry an average load of 30 tons to pay
expenses. The tonnage difference between the eversage
trein load and 30 tons would represent clear profit.
_There are certain costs which can be definitely charged
to one gervice or the other but in the opinion of
“most experts; such costs only represent about 507 of
the totsl. Acworth said, 'The bulk of the expenditure
is incurred on behelf of the traffic &s & whole; only
a snall proportion can even be allocated so far as to
say that it belongs wholly to passenger or wholly to
goods; only the merest fraction can be assigned to
particuler groups of passengers or classes of gbodé;
for individuml passengen;or single consignments of
goods prectically no expense is incurred at all' =

How I beg to differ with the first part of his state-
ment, and in fact with any of the experts who say

® Llements Of RB11WAY _CONOMi€Se (CHP«Ve iele AOWOLLH
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that st least 50% of the costs are ineapable of
allocation to one of the services. Ve will
examine the expenditure of a railway and ﬂeterﬁine
which of the costs eppear to be common to both
wervices. Figures from the statement of receipts
and expenditure in respect of railwsy working in the
anrmal report for 19256 of the Great Western Railway
Coe. will serve our purposc. _
A. Maintenance and Renewal of Way and Vorks, (£4,500,0C00)e
Host of the expenditure is common to both services but
' the oosts incurred in the maintenance of stations,
& wagon wovkshops could be definitely
: carriage workshops,allocated, 1.e., £4,000,0C0 is
 general, while £500,000 (& low figube) is capable of
-allocation.
’3. Haintenance and Renewsl of Rolling Stock.
o vThis expenﬂitnre is divided between locomotives,
| carrisges, and wegons, The cost of repairing
.loéomotives could be feirly accurately divided
between freight;frain locomotives end passenger
train locomotives so that the whole of this. -
expenditure £4,250,000 is capable of allocation.
Ce Loconotive running expenses, | x

About 937 of this expenditure sould be definitely -
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charged either to passenger train engines or
freight train engines, i.e., £6,000,000 out of

& totel of £6,500,000,.
Traffic exwenses.' |
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A lerge pert of this expense cen be sssigned to

one service or the octher, To determine‘tha

proportion we will examine it in etéil.

Traffic Expenses.

Item. ﬁnasstgnable.

ies and Viages:-
Superintendence , £630,000.
Station Masters :

& Clerks
. S4gnal Hen and :

Gatemen £940,000,
Ticket collectors &

porters
Cuards ,

Fuel, Iight, Water,

Generanl Sobaadtores £280,000. -
Clothing ,
Printing, Advertiaing,

Tickets
Vegon Covers, etce ‘

- Expenses of Joint

Stations, etc. £ 3,000.
Cleansing and Iubri- :

eating and lighting

of vehicles

Shunting espenses £790,000.

Working of Hoists, L
Cranes

Railway Clearing House £120, 000,
Kiscellaneous £ 50, 000./

Assigpable.

£1,430,000.

£2,350, ooo;

£
£
£
£
£

£

860,000

\\

90,000,

260, 0004
. 90.000.

350,000,

110,G00.

Totals (About) 32’58'1'{5"0'55- Z5,540,000.
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E. General Charges.
. The rest of the‘éxpenditure is common to both
serviees, It totals about £2,600,000. Ve
will now‘collect all the zmounts assignable and

unassigneble together.

Unagsignsable. Assignoble.

£ L
Haintenance & Renewgl:
Vay end Vorks 4,000,000 500,000
Rolling Stock , 4,250,000

Locomotive Running Expenses 500,000 6,000,000
Traffis Expenses - 2,800,000 5,540,000
Genersl Fxpenses 2,600,000

Totals £9,900,000 £16,290,000
smmm———s s

Thus we oan contludethat about 637 of the expenses
ocen be olearly ear-marked to one sérvice or another.
I belleve that with the help of expert accountants
and statisticians this figure conld be greatly increased.
But the question arises, how is the other 327 to be
allocated? Severel methods have been suggésted and
are in use at the present moment on various railways,
but they are all dependent, wholly or in part, on sdme
arbitrary foundation, so that the result cannot be
an exact figure. In fact i1t is practically impossible

to divide these general expenses acourately.
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A common beeis for apportioning these unidentified
costs is to dividetggh%etween the coaching and freight
services in the proportion that the coaéhing end
freight train-mileage bear to each other. 1In other
cases the gross ton-milesge has been used as &

basis for the apportionment, The French method

is slightly more compliceted, for it is based upon

the reduction of the whole of the traffic to
tequivalent' ton-miles, It is sssumed that the
carricge of one passenger costs as much as tﬁe ecarrisge
of one ton of freight. From this assumption the |
passenger-miles are reduced to ton-miles. Cther
coaching traffie is dealt with in a similer manner,
and so the toésl ton-milesge is founde. The totsl
expendi ture divdded by the azsregate ton-milcage,
glves the cost of the 'ton-mile'. If this is rulth-
plied bythe freight ton-mile s and the equivalent
passenger ton-miles, then the total costs attributedble
to passenger asnd freight traffic respectively, are
obtainedé. A égthod'used in ‘merica was described

by J. C. Lawrence, a member of the Vashington Reilway

Commission in 1910 as follows:=
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tigssume that the cost of movement of two average
enpty freight cars equals the cost of movement of
one average loaded freight ecer, and of two aversage
loaded freight ocars equals the cost of movement of
one average passenger car, Then reduce the freight
- car-mileage to the basis of the movement'of a
passenger car and compare the mileage thus obtained
with the passenger car-mileage'. This method seems
even nore arbitrary than the others.

I have thought out a methed which apvears to me to
possess more reason and fewer arbitrary assumptions.

It would perhaps be diffégggt to introduce, dbut once

. »-»w«y\~
b

the preliminary work were accomplished, it would be
easy of application. This is the mebbod:-
Determine what varts of the railwey property end
stoff would have to be maintained if only goods
trzffic were obtainable. Calevlate the anmusl cost
of maintenance and of running the freight trzins.
Let us sey this cost eguels LX. How determine what
paerts of the railway pfoperty end staff would have
to be maintained if only passenger traffic were
obtainable. Csalculate the anmisl cost of maintenance
and of rumning the passenger trains. Let us say
this cost ecurls iY. ThenAdivide the chearges
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general to both traffic between freight service and
passenger service as X is to Y.

The salculations suggested should be cuite poésible
to skilled accountants and railwey experts., The cost of
rufgning a train is now fairly eaccurate and the number
of trains running armuslly is naturaily known. Most
of the pemmanent way $wuld have to be mainisined in
either case although there may ve certain sections

of the line devoted entirely'to one kind of traffic.
In regard to the 'Works', either the passenger
stations or the goods yards would be unnecessary,

The traffic expenses would be reduced in either case
although s8ignalling costs would alter but little.

The amoﬁnt of rolling stock necessapy for one service
or the other could be easily ascertained. In fact
either the wagons or coaches would become superflivus.
It should be quite possible to determine the total
costs which the one class of traffié would occasion
if the other were non-existents Then it seems quite
logical that the general costs should be divided in
proportion to these total costs, for sheh would be the
proportion in which the costs were indurred. If the
total expenditure of & company in respect of railway
working were £70,000,000 it may be found that en
expenhiture of 250,000,000 would be essential even



if there were no goods traffic. On the other hand
the costs might onmly be 2£40,00C,00C for the goods
traffic if there were no passenger servicee. In
this case the genersl charges would be divided in
the proportion of 5/9ths to passenger end 4/9ths

to freight traffic. This method may not be perfect
but it is certainly based on sounder reasons than

the instances menfioned-above.

159
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3ECTI0H 7,

STATISTICR AS & FACTOR IN RATE-FIXING.

I have no suggestions to offer in régard to the use
of statistices in determining rates, as I am & firm
belfever in Aoworth's theory~and the three principies
which he laid down, viz:= _
l. Get traffic. The more traffic carried, the less
it costs {o carry. Therefore, first and fore-
host, get traffic.
2. Charge no rate so high &s to stop the traffic
from going: subject to
3. That no rate shall be so lowﬁgs not to co_ved
the additional cost ineurred[by the railwey in‘
deaiing with the traffic to which the rate applies.
It 48 evident that if these principliks ere applied |
each rate is o law in 1tse1f.% |
Conditions thet no statistiosican measure are taken
into account. If rates were based upon some methematical
formula and external conditions such as competition,
were lgnored, the railways would lose a large propor-
tion of their traffic. Again in the case of the'!cost
of service theory'; 1ts supporters are of the opinion

that the actual costs of éarriage of each c¢lass of

goods should be ascertained (end statistics would loom
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large in this process) and then rates should be
charged acoordinglye. It is only because the
railways have been eble to consider each rate
separately.with 8ll the special circumstances
connected with it that they have been adble to build
up such & vﬁst transport service, and therefore

to serve the pubdlic on the whole so cheaply. Even
if it were possidle to obtain an ideal formule for
determining rates, it would be fatal to attempt

%o elter theAexisting rates end to introduce & new
bséis. The railwey rates and the business and
industry of the country have grown up together and
the latter I am convinced could not - and would not -
withstand the shocks to tﬁeir delicately adjusted |
systems that would result from a wholesale change
in the rates. Such new formula could only apply

to new traffic for which rates»wonld have to be fixels
Returning to Ackworth's three principles, quoted
above, and which I maintained to be the best method
for fixing rates; it would naturally follow that
statistios wonld be emplbyed'only‘ih the application
of the third prineiple, i.e., in calculeting the
additional cost incurred by the railway in deel ing



162

with the trafiic to which the rate epplies. Xow,
it vas stated in the previous seetion that it is
practicaliy an impossiblity to find the cosf of
carrisge of tny single commodity. Ve can conclude
from this thot stetistics do not figure very prom-
inently in rate-makinge
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11} CONCIUSION.

In conclusion I}should like to quote from =n article
on 'Statistics of Hailway Costs! by ke L. edgwood
in the Zeonomic Journal for :arch, 1509.

'Looking at the field of railway eosté as a whole,
one must admit that no system of statistices csn be
perfect - no system can completely cover the irmmense
variety of opercstions involved; and yet the problem
of evblving & satisfuactory system of some sort is
mainly a matter of detell, of analysing individusal
operations, selecting for each the appropriate units
of work.done and cost incurred, &nd subsequently'of
conbining, a8 far as possible the scattered elements
in the order of their contribution to the finel
result - transportation. ‘then the statistiezl
results at best can be merely indications of the
actual resultc, practicecl men differ end will &iffer
to the end of time &«s to the point to vhiich the
statisties may profitably be carriede. The decision
w11l rest partly unon consideration of cost &nd
partly upon considerztion of the time teken to obtain
the particulars required ~ the deley neccessarily
intervening between the occurrence of the events

and the completion of the record; end slight
differences in circumstances may well produce im-
portant divergences in the deeision ultimately

taken.
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The point which may be well emphasized is the need of
coherency in any system of statisties, if we are
not to be the dupes of our owvn figures. 1t is
useless to build upon cost per train-milg it the‘
train-load is meanvhilec diminishing: it is useless
to put faith in the train-losd if the train-miles
per engine-hour are falling; 4t is useless even to
trust to ton-miles per engine-hour snd pay no con-
sideration to cost per engine-~houre. ¥e mey very
well be spending on the working of more powerful
enignes &ll that we sre saving by the reduction

of train-miles'.
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DETAILS OF STATISTICS PRODUCED Il EkGIAFD
BIERICA AND INDIA,

¥.B. The following pages give the railwoy statictics
of the three countries meﬁtioned above, in the order
named. The statistics are grouped undex headings
which will be found to be sinilax in the case of
each country. This arrangement facilitates a conme-
parison, The information han been obtained from

the Report of the Cammittee for the Revision of

- Statistics on Indian Ronilwayes, 1923.



REVILEUS

ENGLAND (Ministry of Transport).

PASCENGER  STATISTICS,

STATISTICS.,

llumber of passengers originating {(Excluding scason-

ticket holders), under full fares, reduced fares and

totsl :-

Showing percentage of total receipic per

pasgenger Jjourney undex each lhiead.

Reduced fares sub-divided under :~
Excursion and weekeemdl
Workmen,

Other descxiptions.

KUMBER 0OF PA3SFEKGER JOURNEYS,

Percentage total.,

Pasgenger receipts.

Receipts per passenger journey, under
first, second and thrird claspes, and
workman separately (excluding season-

ticket holdersz).

Receipts

from tickets issued during month:
At full fares.

At xeduced fores under -
Traders tickets.

Other descriptions,
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Recgipts under. first, second and third class
sepéiately. | |
Parcels and miscellaneoua traffic charged at
paseenger train rates under 20 heads showing -
Humters.
Crosg réceipts.

Avexrage per unit,

TRAIN HILES,

Loaded -

EBmpty -
Engine & brake -

For week days and Sundeays
separately, and for total.

L N e

Total -

SHUNTING MIIES,

Shunting engines.
Train engines. For week day & Sundays
Othex steanm and separately, and for totsl.

electric traction,

ERGINE MILTES,

Appieting required.

Asgiesting not required.

Light ) Foxr weck days ahd'
Total other miles, , _Suhdays peparately and

(Excluding Depart- | for total.
mental) )
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DEPARTIENT AT, ENGINE MILBS.

. By department g For week days &
~ (includos coaching & Sundaye separately

freight. ) and for total.

TOTAL ENCGIRE 3TIIES

Sieam tender & tank engineg

Electric engines, Coaching & freight
Steom petrol & yail mﬂtoré geparately.

- Electric motor vehicles.

ALY, TRACTION,

Coaching.
Freight,
Departmental.
Grand total.

ENGINE HOURS IN TRAFFIC.

Train you;a. -
'\~Shuntiné_houra. | %
\;bgﬁer hoﬁra (excluding Veek daym Sundays &
'{déﬁaxtmeﬁial) i Total.
FHDOpé:tmep?al hours, ') Week days Sundays &

Td@al}engine hours{Including ) Total,
departmental)



Steam tender & tank engines

Electric engines,

Steam petrol, etec., rail lotors.

Electric Motor vehicles,

7Total engine hours (including
departmental).

Coaching.

Freight.

Departmental,

Grand Total,

AVERAGES, ETC,

Trainemiles per train-hourg.

Train-niles per engine-hour undex GSteam engines,
rail motors, elect:ie iocomotivea, electric motor
vehicles and total, _

| Shunting miles per 100 train-miles, _
Assisting required miles per 100 train-miles, |
Aseisting not required miles per 100 train-nmiles,
'Light' miles per 100 train-miles.

COAL CONSUIED,

Lbs. per engine-mile,

LUBRICATING O1L USZD,

Pints per 100 engine~-miles.

170



GOODS STATISTICS,

REVENUEZ STATISTICS,

Humbexr of tons & net ton-miles of freight
traffic underxr, -«
General moerchandise (1ncluding live stock).
Coanl, coke & petrol fuel,
Othex nminerals
Total,

ehowing figures for both including free-
hauled and excluding free~hnuled.

AVERAGE LENGTH OF HAUL, -

Total freight trein receipte - (edcluding cost of
collection & delivery).
>Receipte pei ton.
' Réceipts per ton-mile of freight traffic under --
Genernl mexrchandise (including live stock).
Coal, coke & patent fuel,
Other minerals,
Totzal, _

showing averace length»of haul for fxeight,
including free-hauled and excluding free-hauled.
Ton and receipts per ton for 72 piincipal commod~

itien..
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TRAIN MIIES,

Loaded.
vEmpty.
Fnpine breke.

Total.
3
3

SHULTING HILES.

‘Shukting miles.

_?rain engines.

:bther steam & electric
?;éction.

ENGINL LSS,

Assisting required nmiles.
not ,
Aspisting/required miles,

Light nmiles.

Total "other™ miles {(ex-

cluding departmental)

Totzl departmentnl miles.

Total engine miles,

Week days & sundoys

aparately & total,

Week days & Sundays

geparately &
Total,

Vieek days & Sundays
gexorately &

Total

Week doys & Sundaye

geparately.

Steam tender & tank engines,

Electric engines,
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Steam, petrol, etc., rail nmotors,
‘Electric nmotor vehicles,

Teotal.

EUGING JI0UNG I TRATEIO,

Trasin-houre.

Shuntiing-hourg. “eek daye & Sundaye
Other-hours, g peparately & totol.
Depar tmental. )

Engine~hours in traffice-)including depaxtméntal).

Stean tender & tank engines,
Electric engines,

Stean, petrol, etc. rail motors,
- Flectric notor vehicles.

Total engine=-hours.

WAGON MILES,

Lorded. »
Pexrcentapge of totel,
Emply.

Percentage.of total.
Total,

AVERAGES E7C,

Train~miles per train-hour..
Traineniles per engine-~hour undexr enginesg -

Rail motors,
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Eleotric locomotives.,

Blectric motor vehicles.

Shunting niles pexr 100 train-miles,
Assisting required miles trnin-milcee.
Asgisting not required miler traoin-nilec.
Lirht niles -
ghown separately fox etqam, tendex
tank enginegs, electric locomotiies, totel,
Percantage General merchandise,
Coal, coke, & patent fuel,
Other minerxals.
6f total tons and ton-miles,
Average wagon load -
General nexchandise,
Coal, coke & patent fuel,
Other_minexale.
Total,

AVERASE TRAIN LOAD:

et ton-miles per train-engine~hour
(including coeisting 2 light).

et tonenileg per shunting-hour (By train-engines

& shunting-engines.)
et ton-miles per engine-hour.

Ton-miles per route-mile per woriking day.

198
L
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VAGORS PER TRAIN,

Londed.
Empty,
Total.

Wagon=miles per tralne-enginc-hour,

" L Shunting-houry
" n " engine-hour,

3

¢

Average number of milec run per wagoh PCX week. =
Loaded.

Emuty’

Total.

Lverage timz per day wagons were e-

In tronrcit, |

Shunting, stending under, & wwaiting repair.
Cool conzumed, steam locomotives.

Lrs, per engine nile, goodes service.,

Coal consumed, shunting, by shunting engine.
Tubricating oil uced, steam locomotives.
Pinte per 100 enginc-niles goods gervice.,

h " n " " Shunting ty shunting-~enginec,
Stean & electric locomotives, sieen & petrol rail motors
(shown separately)

(2) Averége nunker in stock.

{v) " stock available for uge,

Kumber per cent of stock,



kc)

(e)

(£)

Averaze musker in use (A1l scrvices)

Kumber per cent of siock, per cent of

nverage uumber availatle,

itaximum number in use (411 sexrvices)
on any one day, number per cent of

gtock, per cent of avercge nuter

availablie,

Ingine -uoure in traffic per dey,

Per engine in stock,

" L} 2} use

wngine-miles ver day.

Pexr engince in stock.

® " * use,
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U, S, A, .(Interstate'Comﬂefce Commission)

PAoS“"GER STATICTICS,

REVERUE STATISTICS,

LKunmbsr of revenue pamsengers carried -
Commutation.

All others,

Total.

Paseenger revenue -

Connmutation,

All others.

Total.

Numbexr of revenue pascengexs carrxied

one mile -

Commutation.

A1l others.

Total,

Revenue pexr passenker,

Hiles perx passenger.

Revenue per passenger-mile.

Revenue passengers per train,

Revenuc pascenjers per car.

Pasoenger service t:éin. revenue pey train-mile.
Papepenger gervice train, revenue per mile or road.
Pagsengexr~-nmiles, revenue per mile of road.

Passenger revenue per car-mile,
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TRAIN HMILES,

Passenger.

Mixed.

Special.

PASSERGER TRAIN FiI_LES.

Hixed train-niles. ) Per mile of road & per

Special train-niles. } locomotive-nile,

L.OCOMOTIVE MILES,

Principal.

Helpe;.

Light.

Total,
under vascenger, mixed train & speciel
sepa:ately.

Train switching.

Yard switching,

AVERAGES ¥iC,

Net tons of coal consumed,

Ibs. per passenger train car-mile,

Pacsenger train car-miles.

Pacmengey cars.

Sleeping, parlour & observation cars.
Dining cars.

Other passengex train cars,


AVhRAG.ES
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Total passengar train care.,
Passenger cars per train,

Paseenger train cars per train,

Average miles of road operated,
Average miles of all tracks operated.
Cars Hiles:

;Freieht loaded.
Freight empty.
Caboose.
Passenger. v
Sleeping, parlour & obsexrvation,
Dining.
Other paseengex caxs.
Total, | |
under mixed & épecial traine separately.

Car-miles per mile of xoad.
Care per train under passenger & mixed, separately.

Car~-miles per loconctive-nile under pacsenger, mixed

& special geyparately.



Humber of tong carried:
Revenue.

lion revenue.

Total.

TON_ILES,

Revenue,
Hon-rgvenue.
Total,

Preight revenue.
°Revenue per ton.

-~ Revenue per ton-nile,

HILES HAULED,

Revenue freizht.

Ton-xevenue freight.

All freight,

Grose ton-miles including locomotives & tenders.
Groos ton-miles excluding locomofives & tenders
Freight xevenue p=r train-mile,

rFreighi yevenue pet mile of road.

Treight revenue pex loaded car-nile.

Ton-miles revenue freight car-m@le.

Ton-nmiles 21l freight car-nmiles,

Revenue freight oxiginating on respondents road.
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Revenue freight recéived from conneeting cnarricrs.
Total
Showing numter of car loads & tons cvery

guarter under 72 commeditiern,

TRAIN IILIS.

Ordinary.

Light.

fotal.

York service.

Freight train-piles per mile of road.
oxrk tyzinsmiles per mile of xoad.

Freirht train-miles pcr locomotive-nile,

LOCOIOTIVE MILES,

Yard switching,
York fervice,.

Principal,

e

lelrer,

ng
o+

Light.

Total,

Locomotive~miles, transportation nexr mile of road.

LHGING JIQURD,

Train-hours.



CAR FILE3,

Cox-niles loaded easti.

" » n west.
n n o total,
n n ennty eastf
" n " west.
" n v total,

Car=-miles loaded ecast.

" " " west,

" n grand total cast & west.,

i n caboose east,

n n " west,

" n grand total including caboose,
AVERAGHS,

Train-niles »er train=-hour,
Yet tons per loaded car.

liet tong per train.,

Gross tong per train,

et ton-miles »er train-hour,

Gross ton-miles © n n

l'et ton-milec pexr car-dey.

Tlet ton-niles per mile 83 yoad por

day.
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Pexr cent loadea of toinl car-miles,
Pex cent east bound of {outad loaded carx-niles,
Por cent cast vound of total car-miles,

Jarg ey train,

Cars-niles work service.
" ” pcr-mile of ,road,
Cars per train,
Loaded.
Zrptly.
under freight & mixed, reparately.

Car-miles per car-day.

et tonsof conl conguned,

Averzge nunter of freight cere on line doily,

n forxcign.

u totnl,

Unsexviceable, none,
" foreign,
" total,

GCrand total servicealble & unserviceatle,



Totz1l home,

Total foxeign.

Number of cars stored,

v " ovmed cars,

Per cent uneervigeztic cf total cars on hire,

n " of ouned carc on line,
¥ y.% caxes on line of total owned cars,

)

ROLLING STOCK  STATISTICS

La

Locomotives gexyviceable,
Loconotivers ungervicesble,
Locomotives total on line daily,

Per cent uncerviceable of toial locomotives,

files per locomotive=day.
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IXDIA, (Railwav Roard.,)

PACSENGER STATISTICS,

PEVENUE STATISTICS.

Numter of revenue passenger s o:iginating by classes,
Eumﬁer of and total earnings from revenue passengers
carried bty classes, |

Kumber of revenue passercere carrxied one mile by
classes.

Total paxcel earnings,

Total miscellaneous coaéhing earnings,

Total coaching earnings.

Eaxninga per paasengef. | _

Larninge pex pansenger-mile.

iiles pex passengex.

TRAIN MILES,

Pasaenger.
Hixed.
Total pascenger and proporiion of mixed,

SEUKTING HILIS,

Shunting-engines,
Trainfenginea.
Total,

- ENCINE MILES,
Agoisting requixred,

Assiating'not required,
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Light.
Total "othex™,

ENRGINT HOUNS,

Passenger train,
Hixed <rain,
Shunting.
"Others."”
AVERAGES, ETC.

Train-mileaAper train-engine-hour,

. - » engine-hour (pacsenger with'proporﬁions
mixed.). .
Shunting-miles pexr 100 train-miles.

Light engincenlles ﬁer 100 train-mpiles,

Net tons of coal consumed (Péesenger and mixed.)
Lbe. per engine-mile,

Ket pints of 0il consumed.

Pints per 100 engine-miles.



GA0DS STATISTICS,

rumber of Yong Torwarded.
" " " carxied.

Yot ton-nmiles.

ATRroge houl,

Total enrairge.

Total otherxr goods earnings,

-3

otal goode zarninge,
Earnings pex ton,

Esrninge per niileg.

Tong oxlginating ovex hone lines, whether local

or foreign.

Tons of other traffic,

Totsl tons carried.

Total enrnings under 25 cormmoditien.

ThAIl BHITDS,

SUTUNTING MI7000,

Shuntinge enginea,
Trein engince,

el Dok DIPSER S L & o e
BYCTHE IILEC,

.

Aggligting reoqulred.
Ageicting nol reqguired,

Light,
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Total "Other*,
Siding.
Department=al,

BUGIYZ HOURT,

Train,
Shunting,
Other.
Sigding.

Deperxtmentnl,

WAGON EIIES,

Toaded.

inmpty.

Total.

Percentape loaded of total.

AP AT Mmoo
AVE ‘.I\Gl..-c..‘-' Lilve

Trajn-niles per trxain-hour,
n » ¥ engine-hour,
Shunting ongine-niles per 100 train~miles,

Light ebgine-milers per 100 trezin-miles,
Y¥et ton-nmiles pox loanded wapgon-mileg,
et 4on-milees pex goods train-mileg,

Groes ton-miles pexr goode traoinemile,



Yet ton-miles per shunting engineshour.

n " n " wagon-day.
" n " v locomotive=day.
n a " " engine-hour,

Cxose ton-miles rer engine-hour,

el ton-miles per running-track mile per day.

Passenger niles ver running-track mile per day.

WAGONS PEnL TRAIN,
~ Loaded.
Enpty.
Total.
Yogon milen per shunting engine-hour,
" " "  engine-hour.

" n " wagon-day.

Net tons of coal consuned,
Lbs. v " pexr engine-mile,
7Total pints of lubricating 0il consumed.
Pints per 100 engine-niles.
FAGONS,
I'umter owned.
Aversge number on line daily.
Per cent unsexrvicesble to average,

Iiumber of 1line dzily.
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LOCOMOTIVES,

{a) Average number in stock,

(b). A&exage number under or owaiting repair
per cent of stock,

{e) Averagé number available for use per cent
of siock, '

(a) Average nunber in good repair stored.

(8) Average numbexr in use daily on = ordinaxy
passenger service {including mixed.)

Speeial sexrvice.

Coods . o
Departmental,
Shunting.

(£) Maximum number in use on any one day.
Engine-miles per passénger engine used per day.
Enginc-miles per goode engine used psr doy,
Engine-miles per day per engine in uge. _
Engine-miles pexr day per engine in stock,
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