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_elegatlon fo" ’-"-'he lIlfOI‘ma'thl‘l "o_f the Techmc :-l'- Oomm1_t-tee "




-: ”¢he'conference by +he Unlted Stetee of Lmerlca

,: ~~f_Durlng 1965 the memberwgovernmente of the Worklng Grouo of the

fIMCO Suboommlttee on Tonnage Measurement gathered data on_mOfe the
500 ships which the Dezegatvon from Denmark. aﬁalyzedHWLt;
evaluetlng oerteln propoeale end developlng other formulas
' “the Suboommltteef”"' L

 ns1deret1 n of

: fThe Suboommlttee was' unable tO_aﬂree on any One'propoealbso

_o,irecommended that three bmelc propoeale (A9 B and C) be tranemltted

_.,;by the Irce Secretarlat to governments for consxderetlon by the:
_wi_onference on: Tonnage Meas’rement scheduled to con ne . ln"'“

. "n@_on 27 May 1969 B L N S AR L

f5ii3. When 1t became aoparent'that a  uwber:of the parameters whlc
':.'would be generated by ooe of the basxc propoeals and by oert

Tother proposals thet were belng made would glve reeults dlfferlng_
_L ;great1y from present groee and net tonnages, the Unlted Stat_ i
'ﬁfﬂde01ded that it would be useful to cerry out a further etudy sing
'“the IMCO data to oompore thoee nropoeels whlch could ‘be analyzeéf '
:_by electronlc computer oome of the reeults of that study are
"foshown 1n the Appendloee to thls pepercguif*:“'“"'”' i

"}ffif4'. os prellmln ry step 1n the procedure, an evaluotlon of the
”-[fwas dev1eed whloh reeulted 1n the ellmlnotwon of approx1mﬁte1y thirty




fshlps fr@m the sample becguse of anomalleevsuch ds ShlpS hﬁVlng

';[volumes measured for tonnage exceedlng the molded volumes of the

ffrances or beoauae 1mportant parameters were omltted. The sample

 _;jreta1ned for use 1n07uded 471 shlps._ e

“”f15._  The data for each shlp were €3 amlned to PSCerualﬁ whether or e

'3°not the ship qhould be treated a5 a shin whOFe reglster tonnages

:;{ lnd1cated a shelter ‘tween deok exemptlon 80 thzt the computer could, 7 f
: ”-;ﬁbe lnstructed 1o call upon the aﬂnroprlate parameters for the Z.i

-4varlous propos Lo

”'f6._- Further, the wuterwballast deductlon flgures were ﬂeamlned to

3f;ensure thﬂt the water—ballast ‘space ‘had been ncluded in the under
'wjdeck tomnage and the X058 toanage once ‘but not tw;ce. Laamples

| *Vl:were found- where the space had been inc.uded tw1ce and eyamples

'  were found where it had been cmitted.

'7:; 7." -The formulcs in the variocus proposals and uugnesﬁed amendments

”Tjggwere used to compute the tonnages of the ships in ‘the samples

 5TeChn1ques prev1ously employed by the Danish- deleg atwon a8 well as.
“;certaln .other teoqnlques bhOWH 1n the AppendlCus to this paper wefe

'  fused to develop. foxmulns glVlng @ptlmum results and. to evalusﬁe

'“?"those results.. ,'"‘”

'€i8, The Unzﬁed States Delewmthﬂ may cite from 1t9 Study Jhen Su*vE'

.“7_ quest1onS as the need to prV1de purameters w1th values re*uonqbly o




:mhe Delegxtlon reguests
nformetlon 1t has developed be .
n W1th conSlder tlon”cf*the 1nle1dual

> . __resentﬁtonnages are coneldered.e
tnat lte pape gén add1tlonelf’
examined. in coenectw'
eropee_ls.

: The Uqlted States hasfthe:capablllty to ccntlnue the comnutJ"
5ﬁstady durlng the Oonference and 1nsofa”“
. avallable w1ll undertake;to euprly eueh_
E”f'__maj flnd aepro' : ' :

s parameters =nd tine
ervice as the Conference

iO}FiﬁfweyfgffeX§ieiﬁiﬁ:Lthe emclnsed?charts 1t 1" flrst necess
to_rev1ew some of the fundementals ofcstatlsulcal analysms '
the most often referfed to parametersllﬁ“statcstlce is e Y
- celu51ve term called standard GEquthﬁ.L Statlstlcal texte define:
'""ﬂfthe s+andard dev1atlon ae ‘the. nonnegatlve square root of the varlance

_ The' stendard deV1atlon 1s usually in 1eference to the normal-
'f(Gauselan or. Laplace) or bell»ehaped dlstrlbutlon about the mear
_”';Value@” Statlstlclans tell us that an 1arge enough sample Qf.:.

'”7ff5anytlln? cen always be represented by the. normal dlstrlbutlon.
.h'?reference 15 made to one standard dev1atlon 1t means that.under*a5

;fef;normal dl trlbutlon, 1f we move one etandard dev1atlon fro "
: -;f;P01nt or ?lne abcut whlch we have taken our varlgnce we cover”':
c33234 13 percent of our sample. As there is no 81gn connected to .
"3Tfstand?rd devlathn and we' can go ln both a plus or mlﬂus dlrec i 0
fone standard deVLatlon covers total of 68 26 pe rceﬂt of our
8 f.leeWLSe when reference is made 0 two st@ndard”' '
“devzatlon e cover 47 72 percent Of our. sample on ezther




£ 95l percent,

_' in w&y of xp@aﬁ&* ”:ji;:

fw»w—wwﬁwan value_'

-

| Vm '“:»Dw—w 15D =
e E‘DD : Me

l& L--::h 136 ;4:—314,13
MHWLT o

2% R _w‘;_l_

ll. In tuns pqrujvulqw study st&nﬂard\dcviaﬁimu hes been measured
'jW1th reupncf to qu ql?muiul?u, about tqo mean arﬁ ab ﬁat hv_origin;' '
{Thw origin is unkcn‘fs h: l e ”hJCh mou¢d glve. zera dev' tion_for '

each_vessbl.ﬁ“

"f12;_'ThiS-stqﬁy_ma?w v d¢gls tlth h(l veguel for nmgk mﬁr%erh of tne;_~”
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Its value lS reallzed when 1t ;s

3”;fha5 1lttle meanlng ln ltse]f..
: : S _ ”"{,2The proposal wthh clves the SmalleSt

_andard dev1atlon w¢ll be the one Whlch has tne overa]l 1east

:rfff{dev1at10ns for the 1nd1v1dual vessels. ff;}fjfff.¥'““”

-Pffogg;_ Appendlx I glvbs the formulas used 1n arr1v1ng at the var1  

' v-:ffquantltles abpeaclng on the oharts.




Accordlmg to Pronogal A gross tonnage is tlﬂ[ ummatibn-i*-”“'"

z*of %hﬂ tonnrg 5 of thp spac 5 bulow uAL'QCCOﬂd ck, thb ﬂDacef%ﬁf”'

_}in the 'twuen aecks anﬁ the bpace aoove the unpbr eck 1658' '

_  ichtﬂ1n exemptlclcs,_ Tne ava119b1ﬂ data«wresentod An- S
'7INCO Iw/wu VIT dld not 1&01L de. th _nLcessary 0arﬂwrt s to';[[’ﬁ"

.L;”Dernzt ”ﬂ?lYSlS of gross toanwe ﬁccor41ng to Proposal Aa. i

o Asidne net: tornugb by P”GDOS?l A dg dcrlvcd fron the eross
':*fgtpnnaga,_the net,tonnagc_could nﬂt be analyzad thherqu“




?Proposal B_
S ,}f'e,pronosel A roposal B
'gross tonvage ﬂnd a net tonnag;:m  “ S S S
' a) The gross tonnage 1s arr véd et by extrawolmtlng from
: *jdlsplecement quamtlty to a volume comcept 1n the

”’f{:follow1ng marner,_“

__,;?_The flrst term on the rlght hand Slde converts from;
:ff  d1splacem€mu_*o qn eytrapolated hull volume undcr thef
' tonnage deck., The - secomd term on' Lhe rlght hand side
H :a11ows for a reductlon for d uble bottoms_and frames°

d:aﬁwdﬁpafam@térﬁ

_ ,f_jJOQd 1lng,.._ #= i i
*1_;Djls the. depth to the upper deck or,'ln the'Q’
"i;.ase of a shelter deck Ve sel to the

. secondideck, . o
”,f}ﬁ;ls the draft correspondlng to thg summer
: __ f,;1oad 11ne ' '," e '_'T TL e
. - 54;;8 the: molded volumu of the passcpger suqcesf
._ ¥f¢above the toznawe decx in' rcglbtcr tons :
__   :(un1ts of 100 cublc feet or 2. 83, cublc meters)
GT lS “the gross aonnaﬂe bv tne formulq L

”"Y@The tnlrd term ﬂfOVldLS, of coursey for 1nclu510n a
Tglof tne paSSQngr spaces abovg tho tonnege deck.a fﬁ




”'V_éTﬂe reqults of the me suremeﬁu of gross tonnage by tmls
_;[fbroposal ‘on the. IMCO f¢eﬁt are oon%alned on pages 1 thru 3
' fof Appendlx II,f Rt A RO : i
"ﬁ[7b} Net tonnage bV.Droposal B is completuly 1ndencadent of gross _ 3f. 
'"Mffdﬁnagéfand'ib dctLrw1ﬁ€d in: the following “annor.__;:i'g. -,:.
. NT = 0.8+ VG + 0.6 % VGR .+ .95 * 84 + .95 * PP _'”"

N

where WT = net tonnage by the formula

VG = carge grain cublc below the tonnage deck.
in register tons (unite of 100 cubic feet !'?.
or 2.83% cubic meters). -
VGR = refrigerated cargo grain cubic below the
tonnage deck in register tons (units of
100 cubic feet or 2.8% cubic meters).
o4 = molded volume of passenger spaces above
the tonnage deck in register tons.
PB = molded volume of passenger spaces below
the tonnage deck in register tons {(units
of 100 cubic feet or 2.83 cubic meters).

~ For the INCO fleet contained in IMCO TM/WG VII the parameters
VGR and PB were not glen go the formule for Not Tonnage by
Proposel B reduced to:
NI = 0.8 * VG + .95 * 54

The resulis of the measurement of net tonnage by this proposal
on the IMCO fleet are contained in Appendix [II.




| f{ﬂeck ﬁiven 1n reglster tons (unlts of IOO,
'”;;ﬂcublc feet or 2, 83 cublc meters)

_ ”  18 the molded volume of the entlre enclosed
':f; fsup9rstructure glven 1n reglster tons (unl
”Fgof 100”pub1c feet or 2 85 cublc meters)

"f“}The results of the measurement of gross uonnage by thlS:
___ }jproposa1 on the IMCO fleet are contazned on pages l thr"
:”723 Of Appendly II.F:Q~“;ZW~ SO T

  f;As 1t was' not specmflcally stated in proposal C as tOIWhaL
 ffjthe dlsplacement term was to be a measuremenﬁ of, 1 €y gro
 f;*or net. tonnage, 1t was compdred with both The formula'
Tif;used in ﬁhe computer analJ31s for the determlnatlon of
'fj ftonnage by th1s pronosal lS as follows.sﬁ;ﬁ”-**“”""

FT dlsplacement ln metrlc tons-ff;L ;,m




'ff’ =The results of the measurement of gross tonnage by thls;gijﬁjf“ ””J: g

”*: proposa1 on the IMCO fleet are contazned on page 1 of

r_'.'_:".'lAppendlx II

 f¢The results of the measurement of net tonnage by thls pro—fij ff-ﬁ17

77?1posa1 on the IMGO fleet are contalned in Appendlx III,




"-litonnage measurement namely dleplacement expressed in regleter tons.,:

"";thle propnsal w;th both regls%er grose and net tons._ The formula

ﬁ'a'Propoeal C (Danleh Amendment)

The Dahlsh Amendment to prnpnsal G calle for one perameter for f
7{Here agaln ae only one parameter 1e called for, the computer compared

.Fffused in the computer analy51s for the determlnatlon of tonnage by o
smthlS proposal 15 as follows- 1f'3“ R o _ R
PR ' '3 35 . ﬁ S
where FT _is formula tennaee :nd may be eluher.net or: gross.tons,;
m_fﬁu lS dlsplacement in 1ong tons aﬁ ‘the summer 1oad 11ne.ef&
.Tﬁ? results Of thelmeeeurement.of gross tonnage by thls pfoeoeal on:fﬂ

"ffbe IMCO fleet are contalned ln pages 1 thru 3 of Appendlx II.;JIH

-mmmhe results of the measurement of net tonnage by thls propnsal on e{

'me:the IhCO fleet are contalned in Appendlx IlI



ﬁ:;;ﬂPropqsal by the Neiherlands

' 3 }7groSs tonnage by modlfylng the coefflclent of the Proposal C volume

Tfipnggptr The expressxon for gross tonnage is as follows. S
] GT’ - V(135 + .035 L0G1O (v))'

where GT is the formula gross tons,

¥ is the tntal enclnsed molded volume in cubic
meters and is equal to (V2 + 85) where V2 1is
the mnlded volume under the upper deck and

S5 is the molded volume of superstructures.

 The results of the measurement of gross uonnage by this proposal on

 fthe IMCO fleet are contalned on pages 1 thru 3 of Appendix 1.




'ff;fﬁppendlx III.:;,;_,f;ﬂf”**5 o

.°Efln the computer analys;s‘fer'thejdetermlna:

'jﬂgeiof;gross tonnage 15

G o 9943 £ V: + .95 * 54

where GT 1e the '

’rqss tonnage by formula.3 f

fdeck, and for shelter deck

veesels takes

 ef3?the molded volume under the eeeond deck'
Vifle the molded velume:_ passenger spaceﬁ

the tonnage deck 1n reglster:ton :

The resulte of the meaeurement of groee ﬁonnagé by?thle propoealg“¢

the IWCO fleet are contalned on pagee 1 thru 3 of Appendlx II':




The remalnlng two proposals were not analyzed by u31ng the;;

ZIMCO fleet They were: analyzed by u51ng data provaded for,shlps:_oogféaj
Tfof several natlnnalltles by the- ?anama Oanal Company.; The IMCO =

.i.faffleet was’ not used beoause at “the tlme of compllatlon of the aata;f*’ifff
.”Loffor onmputer ana1y31s nelther nf the proposals had been recelved ff]T:i:.
.i“3fanor was’ 1t antlolpated that the: parameters used 1n the’ pTOPosals '”f)f' .
5Tfjfwou1d be neaded.- However, the Panama Canal Oompany Fleet ‘was _,_;a_}_,_

o favallable and as 1t contalned these parameters 1t was used.:_;i*‘ 

f?f_Prooosal bv Flnland

Flnlan& in IMCO TM/CONF/S Suggests the measurement of 8ross*-jfji””
“Vtonnage as fnllows: - S o

CGD = 0.7 % WD

where GT is the formula gross tons. . .
| BWT is ‘the daadwelght 1n metrlo tons

g '5The results of the measurement of gross tonnage by this propcsal

SJ} o1n the Panama Canal Fleet are. oontalned in Appendlx IV.

'7ﬂjﬁfoProposal bv Spaln

Spaln in IMCO TM/CONF/B/Add 1 suggests the measurement of

ﬁ fgross tonnage as follows-i

___ _A) for vessels wmth a length between perpendlculars less'
o than lOO meters ‘ S ' ' '
L25

e _GED_-_ 0. 03




e ln meters. ,,[j¢,.:”__j$r=34f”'”

'?ng The results of the measurement of gross tonnage by thlSj,,;:;ﬁ;f
3’5ion the Panama Ganal Fleet are contalned in Appendlx IVgiﬁf




Appenalces 5 and 6 shnw a scatter dlagram on the total fleet_  {g
'?”]; for the varlous p;oposals mentloned 1n thzs paper.;i:   a'7?'
Appendlx 5 is on gross tonnage and Appendlx 6 1s on. net

tonnage.' 




DLEINI IQND

' ,Reg1ster tonnage;i'f}pQV“”

"] ;;Forma1a tcnnage

a] fPercent deVLatlon

lﬁmfnStandard Dev1atlon about the orlgln .

' "“5??ffStandard Dev1atlon about the mean

”*ﬁt3DﬁEAfof;7Mean Perccnt Dev1atlon~[ﬂf fi_f;; fETVif“*:“?

-fjﬂﬁ;ffg $ fNumber of vessels o
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