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PROBLE M S OF THE P R I M E  COST OF A I R  T R A N S P O R T A T I O N .

Problems of the .p*r f~e-.tLaa~~im proveaent  of e s t i m a t i o n, acco unt ,

analysis and forecas t ing the prime cost of a ir  t r anspor ta t ion .

Candida te  of Technical Sciences, docent A . V. M i r o s h n i k o v.

( R K I I G A )

Page 51.

The problems of the correct calculation/enumeration of the prime

cost of air transportation appear in all stages of the life of the

flight vehicle: with the technica l and economical research on air

re port/communica tions, at the stage of the designing of airplane,
d

during its prod uction, in the period of the exploitation of aircraft

in the enterprises of the civil aviation and even at the

moment/factor of its writing off. The correct

definition/determination of the level cf the Eri.e cost of air

transportation makes it possible to scientifically soundly solve a

_ _ _ _ _  _ _ _  TT ~~~~~
-
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whole series of the important questions Gf the economy of the air

transpor t:

a) to select the most economical type of airplane at the stage

of designi ng and with the technica l and economical searches of air

traffic;

b) to deter.ine the economically rat ional spheres of the

application/use of different aircraft types in  dependence f rom the

distance of t ranspor ta t ion, power of gruzo— passenger flow , Rayon of

the basing of the enterprise and other factors; to create on this

basis the optimal schematics of the arrangement of aircraft on lines.

the affixing of aircraft maintenance bases after the administr ations

of the civil aviation, etc;

C) to determine the economically rational spheres of the

application/use of an air transport in single transport system ,

• contributing thereby to the solution of the problem of the optimal

distribution of transportation according tc the forms of transport ;

d) correct to build system and to establish/install the

magnitude of the tariffs of air transport ;

Page 52.
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e) to improve comple te and internal eccnomic crew in the

enterprises of the civil aviation in part of the covariation of

income and flow rates of operational enterprises;

f) to plan the sound ways of lowering the prime cost of air

transportation , which is especially important for the air transport.

whic h has the sufficiently hig h prime cost of transportation ;

g) to improv e the procedure of setting value s of ~he mastered

flight resource aircraft engines, transmitted ~y the civil aviation

into other branche s of nationa l economy for utilization as

ground—based installations, and a whole series Cf other questions.

It shou ld be noted that the questicns of the correct

calculation/enumeration of the prime ccst of a i r  t ranspor t ,

unfortunatel y still not found on the air transpcr t of complete

completion both in part of the theoretica l studies and in practical

application/use, but often they are found in embryonic state. In

these questions the air transport considerably delays behind rail,

marine and river transport, akld along series of problems — even

behind the automobile.
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In connection wit h the  t rans i t ion  of the enterprises of the

civil aviat ion to the new system of managemen t  the a t t en t ion  to the

questions of the perfection/improvement of acccunt , estimation and

analysis of the pr ime cost of air transpsrtation not only is not

attenuate/weakened , but it is strengthened.

There fore the correct calculat ion/enu mera t io n of the  pr ime cost

of air tra ns portation and ano the r  types  of opera t ion  on t he

application/use of an aviation in nationa l economy is the important

problem of today.

In the oblast’/area of the prime ccst of air transportation now

it is possible to outline a whole series of the important problems,

which have both large theoretical and especially practical

significance.

A. At the stages of designing, productior~ and repair of aircra ft.

1. Perfection/improvement of the procedure of the

definition/determination of the prime cost of air transportation at

all stages of designing the airplane.

_ _ _ _ _ _  _ _ _ _ _ _ _ _  _______ ~1
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2. Perfect ion/ improvement  of the procedure of the

definition/determination of the cost of the production of airplanes

and engines.

3. Development of the ways of lowering the prime cost of the

production of aircraft and engines.

Page 53.

11. ways of the utilization of laws governing the formation of

flow rates for the producticn of aircraft and engines for setting the

scientifically sound values of aircraft and engines.

5. Perfect ion/improvement of the methods of the

definition/determination of the prime ccst of the major overhaul of

aircraft and en gines, the utilization of these methods for setting

the scientifically sound values of major overhaul.

B. At the stage of the exploitation of aircraft.

1. Perfection/improvement of the grouping of operating costs on

the articles of ca lculation and economic cell/elements.

__________________________ _ _  ~T~~TEA
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2. Perfection/improvement of the procedure of the d is t r ibut ion

of flow rates according to the forms of aviation.

3. Developmen t of the procedure of the definition/determination

of prime cost from the forms of air transportation (loads and the

passengers).

IL Developmen t of the procedure of the definition/determination

of the prime cost of transportation frcm aircraft types (loads, the

passengers, the given production).

5. Perfection/improvement of the methodology of the

calculation/enumeration of the norms of depreciation allowance and

planning flow rates on amcrtization in the enterprises of the civil

aviation.

6. Study of the depending and conditionally not depending on the

size/dimensions of movement flow rates of air transport.

7. Development of the met hodolog y of the calculation, planning

and standardization of airpcrt flow rates.

_ _ _ _ _ _ _ _ _  ~IT~~~~~r~~~II .~~~~~~~~~~~~~~~~~ :T’iT1~
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8. Perfect ion/improvement of the methods of

calculation/enumeration , planning and standardization of maintenance

cost and technical maintenance.

9. Per fec t ion/ improvement  of the metbcds of the

calculation/enumer at ion of the pr ime ccst ct  a i r  t r anspor ta t ion

th rough  the prime cost of f ly i n g  h o u r .

10. U t i l iza t ion  of a meth od of the  d e f i n i t i o n/ d e t e r m i n a t i o n  of

the  prime cost of air t r a n s p o r t a t i o n  t h r o u g l i  t h e  prime cos t of the

in i t ia l— f i na l  and moving  operat ions  in t he  practical a c t i v i t y  of

a i rc raf t  enterpr izes fo r  the pe r f ec t i on/ improveme nt of p r o f i t  and

loss management  and  economic ana lys i s  of t h e  resu lts of w o r k .

11. Development  of the methodologica l questions of th e  ana lys is

of the prime cost of air transportation and ways of its wider

introduction into the practice of the work of the enterprises of air

transport.

Page 54.

12. Utilization computers for recording of current operations of

operating costs, calculation and analysis of the prime cost of air

transportation, for forecasting its level for five—year period and 

-_ _~~~~~~~~~~~~~~~~~~~~~~~ 
- 

_ _ _ _ _ _ _
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the more d is tant  prospect.

The independent problem whose decision makes it possible to

improve all oblast’/areas of account, calculation/enumeration and

forecastin g the pr ime cost of air transportation , is the development

of the economic and mathematical models of the formation of the

operating costs of air transport.

I

In the nacno—investigation laborator y of RKIIGA under author ’s

leadership and with his direct participation was investiga ted the

large part of the questions pointed out above as independent problem ,

also, in connectio n with the definition/determination of the

economically rational spheres of the application/use of an air

transport. Below are set forth the basic results of studies in

separate questions. A series of other questions will be elucidated in

the appearances of the coworkers of laboratory.

§1. Increase in the role of the correct calculation/enumeration of

the prime cost of air transportation under the new conditions of the

management of the enterprises of the civi l aviation.

Upon transition of the enterprises of the civil aviation to the

I— - ~~~~ — ~~~~~~~~~~ ~ _i_Ii_ -~~ _ _ _ _
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new cond itions of p l a n n i n g  and economic s t imula t ion the pr ime cost of

transport production is not forseen as the index , confirmed by the

higher organization. However , this not that means that this index is

related to the n u m b e r  secondary.  On the  c o n t r a r y,  its sign ifican ce,

on the strength of a number of c i rcum stances , eve n more is raised,

especially on air transport.

Synthesizing all the flowing expenditures cf enterprise on the

production of prod uction , prime cost it remains one of the main

indices of the public costs of work , i.e., the level of the

operationa l expenditures of air transport enterprises. Con sequently,

from it in many respects depends the size/dimersion of the profit,

which, as is known, is the difference between income and flow rates.

To enterprises it is given right itself to define objectively

level of prime cost and to develop/process measures for its

achievemen t.

Page 55.

They are due also to be occupied by the scientific analysis of the

reasons for the deviation of factual prim e cost fro. the

planned/planning, by the scientific basis of the ways of its

lowering, attaining this level of prime cost, which during the

:i~~~~~~~~~~-:±: ~~~~



DCC = 77010627 PAGE 10

satisfaction of the requirements of national economy and population

for transportation would provide the maximum of profit.

Conseguently, the center of gravity of the correct

definition/determination of the level of prime cost is moved directly

to enterprises. This requires of the wcrkers of the enterprises of

strengthen ing scientific approach to the scluticn to the problems of

prime cost and sharp increase in the economic knowledge of workers ,

in particular , the principles of the fcrmation cf production costs

and factor s, whic h cbjectively determine their level.

The importance of the index of thQ prime ccst of air

transportation is determined even by the fact that the transport ,

including air, is the particular branch of material production , which

does not creat e new real prcduct. Transport costs increase the cost

ct the production of commodities and the transport expenditures of

population. The basic problem of all fcrms cf transport is not

obtaining the maximum of prcfit , but satisfacticn of the requirements

of nationa l economy and population for transportation with the

minimum of expenditures.

Therefore it is necessary to strengUten the monitoring of

society of lowering the transport costs, after introducing for a

transport as one of the basic indices the prime cost of
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t ranspor ta t ion (in addi t ion to p ro f i t ) . All possible lower ing  the

prime cost of air  t ranspor ta t ion  must  become the  daily problem of

each worker of Aeroflot.

However , it should be noted that in the enterprises of air

transport still insufficiently is used this effective means of an

increase in the profit as lowering the prime ccst of air

transportation and nontransport works, fulfilled by the civil

aviation in national economy. Llore light/lung is the way, when an

increase in the mass of profit is reached because of a decrease in

the cost of fixed and especially return capital for aircraft

enterprizes, selection of the  most p ro f i t ab le  air  lines etc. But this

time/temporary phencmenon.

Page 56.

With the per fec t ion/ improvement  of a i r  t ransport  product ion ,

decrease in the possible reserves of the liquidation of the large

number of excessive return engines, spare parts, aggregates etc. of

the further perfection/improve ment of planning profit in

profitableness, the liquidation of the reserves, placed into

profitable sets, the perfection/improvements of system of charging

(approach/approximation of their magnitude to socially necessary

expense on weight shifting and passengers), with the optimizat ion of

_ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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the distribution of aircraft according to air lines, etc it will

become less than all possible economic liberties in the selection

light/lung of the ways of an increase in the profit. The center of

the attent ion of the workers of aircraft enterprizes will move for

the questions of lowering the prime cost of air transportation. In

our opin ion, it is expedient to even ncw establish that the

deductions into the funds of stimulation must be above from the

profit, obtained because cf lowering the prime cost, than from the

profit, obtained because of other factors.

One must still much make in the oblast’/ar€a of lowering the

prime cost of transportation on air transport. At present the prime

cost of air passenger transportation 3 times is hig her than railroad

and approximately 2 times higher than the prime cost bus. The

proportion of the operating costs of the air transport of the country

in the common/general/total flow rates of the single transport system

of the USS R for passenger transportation 1.6 times is higher than the

proportion of air transport in the passenger turnover of the country.

The operating costs of air transport alcng absolute value compose

significant sum. Decrease in these flow rates only for one percent

gives economy to the country more than 10 mill icn rubles.

§2 wa ys of the per fection/iaprove.ent of the for mation of structure
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and composition of operating costs by the articles of calculat ion and

economic cell/elements.

For determining and analysis of the prime cost of air

transportation the operating costs in the civil aviation are

dismembere d on six articles of expenditures. Their proportion in the

last/latter decade is given in Table 1.

In the accepted classification of the operating costs of air

transport one should note four groups of the large deficienc ies:

a) the noncon f o r m i t y  of the e x p e n d i t u r e s , incl uded in the pr ime

cost of air transportation , to the thecretical

definition/determination of the prime ccst Cf product ion:

b) the nonobservance cf the principle of the distribution of

• flow rates according to the articles of calculation and economic

cell/Eleme nts;

C) the grouping of expenditures does not make it possible to

separate/liberate direct/straight flow rates on the basis of the

objects of calculation (transport other forms of aviation , cargo and

passenger transportation, etc)
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d) the impossibility of the quantitative

d e f i n i t i o n/ d e t e r m i n a t i o n  of the  effect of the basic factor s on the

level of the prime cost of air transportaticn (power of gruzo—

passenger flew, aircraft type, the volume of transportation etc.).

Page 57.

I

Let us examine the first group of deficiencies. As is k nown ,

transport production has a cost and a prime cost. The cost of

transport production is ccnposed of the cost of the consumed means

for production and newly created cost in the process of

transportation. In turn ,, the cost of the consumed means for

production it includes the transferred for transpor t product ion part

of the cost of the fixed capital and the cost of consumed circulating

capital.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  T~ iET~~~~ _ _ _  ..~~~~~ ~ 
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Table 1. Str uct ure of operating costs , 0/0.

Y r  ~
‘8

~Ctam~ 33T~~~T 1958 r. 1963 r. 0~M r.

L .\rr’rrCM 25 ,5 22 .5 2 ,7

2. A~to pTI!3 ar~I!q CMfI 22 ,5 25, 1 ?~ (1

3. Te~y uui9 P CMO H T CMfl 3,9 5,0

‘ 4 . 3a 6otru~n n.laT a 31 ,0 20 ,2 2~~

o io~r ‘iuc,1c: 
I

• 
— i ’ ~~~.Ta •IflC — —

— 3~’ .1~ IT ~I fl~ (OT!IYIKOY3 — —
— — L ’~’ :’;. r : r  O( ’T r. !,I ’’~
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c~ cr: fr: (‘1 ~~ I — —

5. ~ T r ( . ~ ’!~~r’ I!~ C ! I ~~! .~ !, ’!OC cTpaxona-
2 ,3 2 , 1 19

~~. •\,por’oprr)n se pac .’co j w 11 .M 15, M 17 ,7

(C.) Ti TO r o 1 0  10(1
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Key: (A). No in sequence. (B). Articles of expenditures. 1. AviaGSN

(A m~tarCM-’ aviation fuel and lubricants ]. 2. Amort ization SNP. 3.

Routin e re pair SNP. 4. Vages. (4a). amcng other things. (4b). wage

LPS. (4c). the wage of workers air technical service. (lAS). (4d.)

the wage of remaining ground personnel. 5. Deductions for social

insurance. 6. Airport flow rates. (C). Altogether .

I

F age 58.

The newly created cost is ccmposed of the cost cf the necessary and

additional prod uct. The prime ccst of transport production — this is

part of the cost of production , which consists of the cost of the

consuied means for production and cost of the necessary prod uct, or

in other words — this expressed in the money fcrm of expenditure on

consumed basic productive capital, wor king capital , and the

remuneration of work of the workers of air transport. Referred to

entire volume of the transport producticn , made for the

determined/definite interva l of time (month , quarter, year ), these

expenditures were called the name operating costs, referred to the

unit of transport production — prime cost of air transportation.

Pro. the aforesaid it is evident that in the prime cost of air

transportation theoret ically must not be included the cell/elements 

~~~~~~~~~~~~~~~~~~~~~~ --
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of the cost of add i t i ona l  product .  Howeve r , in practice , fo r  the

purpose of the  ref lection of a l l  expenditures of en te rpr i se  on the

prod uction of prod uction, connect in the prime cost of air

transporta tion the flow rates of aircraft enterprizes on deductions

for social insurance and until recently were included flow rates on

the paymen t of percentages on the short term loans of State Bank for

the addit ion/completion of circulating cap ital , which are part of the

surplus prod uct of our society. With the transition of enterprises to

the new system of manageme nt the  percentage  on loans to Gosbank are

not includ ed in the prime ccst of air transportation.

At present enterprises introduce pay/bcard for fixed capital and

circulating capital. These flow ra tes  are nct included in the pr ime

cost of air transportation from the moment/factcr of their

engendering. Are not included also in the prime cost of bonus to

technical—engineering workers and by employee , pay out from the fund

of material encouragment. At the same time cf ICnUS by wor ker, pay

out from this same fund , in prime cost are included. Deductions to

social insurance from the sum of bonuses by worker , engineering and

technical personnel and by employee, paid off from fund for material

incentive, completely are included in the p r i m e  cost of a i r

transporta tion.

Page 59.
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The absence of uniformity in the application/use of principles

of the reference of different flow rates to the prime cost of air

transporta tion clearly does not contribute tothe

per fection/improvement of scientific leadership of the economy: is

distorted the actual level of prime cost, is nct created the correct

presentation/concept of the economic laws governing its formation , is

impeded th,e calculation/enumeration of the cost of transport

production.

Does arise question, that it is better: to leave the procedure

of the reference of expenditures on the prime ccst of air

transportation in that form as it there is now , or to give the

practice of the calculation,enumeration of prime cost in conformity

with its theoretical definition/deteruinatjcn?

In our view more correct alternate path. It is connec ted with

strengthen ing the scientific approach tc leadership of nationa l

economy, which must at present compose the basis of the econom ic

activity of each enterprise.

If we adhere to the first path , then pay/bcard for fund s,

percentages on loans to State Bank , bonuses engineering and technical

_ _ _ _ _ _  ~~~
- .

~~~~~~~~~~~--~~~~~~~~ -- - - ,
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personnel and the employees, paid out from fund for material

incentive, also one should  include in pr ime cost. Under these

conditions it will  show all expend i tu res, whic h  wil l  bear the

enter pr ise for  accompl ishing a certain vo lume  of transportatio n,

i. e. , the pr ime cost of production.

Under all condi t ions it is necessary to have the sing le

principle of the r e fe rence  of expend i tu res  to pr ime  cost — either in

accordance with its theoretical definition, or to understa nd from as

prime cost all expenditures , which will bear the transport enterprise

during accomplishing transportation.

The second group of deficiencies let us explain in the following

examples.

The given in Table 1 articles of the expenditures of “AViaGSN”

an d “amort ization SliP” include respect ively flcw rates for fuels and

lubricants only on aircraft and depreciation allowance on airframe

and engine inventory (SliP). Flow rates for fuel/propellant and

depreciation allowance on other objects show in airport flow rates.

Consequently, with the formation of theze articles is strictly

observed the principle of the distribution of flow rates according to

the articles of ca lculation.

- .—————— —— - — — .. — —.
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In article “routine repair SliP” are included the f low ra tes only

using spare parts, i n s t r u m e n t s , equipment  and the mater ia ls, expended

dur ing  rou t ine  repai r  and a i r c ra f t  m a i n t e n a n c e , and also a l l  f l o w

rates for these types of operation, if they are made not by

aviation—e ngineering bases (ATB (A16 — air technical base ]), but

by aircraft maintenance enterprises.

Page 60.

The flow rates of aviation—engineering bases in amortizat ion and

maintenance of industrial buildings, special motor transport,

post—and—telegraph , office and wages of workers ATS into artic le

“routine repair SliP” are not included. Wages of these workers shows

in the art icle “wages”, and the remaining flo w rates — in the article

“airport flow rates”. Consequently, with the formation of article

“routine repair” are observed neither principle of the distribution

of flow rates according to the articles of calculation nor principle

of the formation of expenditures according to economic cell/elements.

£rticle “wa ges ” includes flow rates on the basic and

supplement ar y wage s of f l i g h t  (LPS) and command—flight (KLS)

composi tions, workers of aviation—engineering bases, air ports and

administrations of the civil aviation , i.e., this article almost

com p letely answers the principle of the forma ticn of economic

- . .. -- ~~~~~~~~~ 
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cell/elements. But also here there is a disturbance/breakdown. Flow

rates on the remuneration of work of wcrkers VOXR do not enter in

ar ticle “wa ges”, but show in overhead of article “airport flow
ratesfl.

The article “airport flow rates” is complex and includes four

groups of expendit ures (A, B, C, D).

A. Industrial flow rates:

1. Naintenance and routine repair c. a i r f i e l d s, bu i l d ings  and

buildings.

2. E x p l o i t a t i o n  of motor  t r a n s p o r t , special machines and

tractors.

3. Flow rates on radio communicaticn .

4. Other industrial flow rates.

B. Am ortization of buildings, buildings and airport equipment .

C. The overhead:
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1. Missions and displacement/movements.

2. Industrial safety measures.

3. Maintenance V0,~~.i1

4. Other overhead.

D. Un productive flow rates.

Wages of the workers of airports here is oct included (besides

wages of workers V OXR). Consequently, in this article is observed to

end not one principle of the formation cf the articles of calculation

and economic cell/elements.

Page 61.

Besides the nonobservance of uniformity in the application/use

Cf principles of the formation of the flow rates the articles of

calculation one should also note many carelessness in the formation

of separat e groups and subgroups of the flow rates within article

“a i rpor t  f l ow  rates”. So, in group  B. The “amortization of fixed

capital” — there are no flow rates on the a.ortization of mo tor

transport means , it is included in the subgroup of 2 groups  A of

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ___________ .-
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airport expenditures. There is no here also depreciation allowance on

the equipment of the service of vo~i1~.

In subgroup 1 group A are concentrated the flow rates on

fuel/propellant and electric energy, but not all. Flow rates on the

electric energy, consumed by the radio communication equipment and

radio navigation, show in the subgroup of 3 grcnps A.

/

The subgroup of 1$ groups A contains the large part of the

expenditures, connected directly with the flight activity of airframe

and engine i n v e n t o r y  ( f r e e  feed ing  LPS , p a y m e n t  to it diurnal , the

transmission/delivery of free outfit , the feeding of the passengers

aboard the aircraf t and , etc), but it shows in airport flow rates.

The third group of deficiencies does not make it possib le to

determine d i rec t/ s t ra ight  f low rates accord ing  to the objects of

calculation, for example , for passenger and cargo transpor tation. A

precisely, are not separate/ l iberated sepa ra t e ly  f low ra tes  on the

basis of catering passengers aboard the aircraft (besides feed ing),

the airport flow rates, connected only w t h  passenger and cargo

t ranspor ta t ion ‘.

FOOTNOTE ‘. In more detail see A. V. Miroshnikow . Determination of
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operating costs from the forms of aviation and the forms of

transportation. Riga, RKIIGA . 1970. ENDFOOINOTE .

This is one of the reasons for the fact that on air transport, until

now , is not determined in official acccuntability the prime cost of

passenger transportation , although this form of transport in essence

carries out passen ger transportation.

For the  purpose of the pe r f ec t ion, inpr ovemen t  of the e s t ima t ion

cf the  pri me cost of air transportation , kncw]edge of labo r ex pense,

energy con tent and material consumption of air transport as branches

of na tiona l eco n o m y ,  ripened the need tor regulating the separation

of flow rates on the articles of calculaticn and economic

cell/elements. In our view the plausible soluticn to question could

be the schematic, shown in Table 2. 
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Page 62.

The advantage of this circuit of the formati on of structure and

composition of the econcmic cell/elements of expenditures and

articles of calculation is not only the fact that it makes it

possible t o  remove almost all noted groups of def iciencies, but also

• its matrix form. The latter ma kes it possible successfully to app ly

computer to  account fo r  opera t ing costs , e s t i m a t i o n  of the pr ime cost

cf air tra nsportation and even for its analysis.

§3. Econom ic and mathematical models of the formation of operating

costs and sphere of their utilization.

The studies showed t h a t  one of the  basic ways of the

• perfect ion/ improvement  of the methods  of the calculation/enumeration

cf the prime cost of air transportation is the development of the

economic and mathematical models of the foraaticn of operational flow

rates for the articles cf expenditures. The mod elling of the process

cf the formation of the operating costs of air transport makes it

possible to solve the problems of the ccrrect

_ _  ~~~~~ ~~~~~~~~~~
. 

. 

~~~ ~~~~~~~~~~ .
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d e f i n i t i o n/ d e t e r m i n a t i o n  of the  pr ime cos t of air t r a n s p o r t a t i o n  at

all stages : d u r i n g  the technical and economical  searches of a i r

t r a f f i c  and the des ign ing  of a i r c r a f t  in the  period of the

exploitation of flight vehicles, during standardization and analysis

of flow rates. Models make it possible to solve a series of the

theoretica l questions: to obtain the equations of the dependence of

the prime cost of air transportation on the size/dime nsions of

• movement , distance of the transportation and other factors , which is

very important for purposes of practice. øne of the courses of the

pr actical realizat ion of the potential [ossibilities of the models of

the formation of operating costs is their utilization for determining

the scientifically sound profitable sets frcw the operations of

transport process. This can improve profit and loss manage ment on air

transport.

Actually, not departing from the truth , it is possible to

confirm that model — these are the universal eccnomic and

mathematical instrument putting to use by which it is possible to

penetrate all cell/elements of the prime cost of air transportation

and to correctly solve all problems of its calculation/enumeration ,

analysis, account and even forecastings.

_
~
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Page 62a.

T a ble 2. The matrix circuit of the formation of the operating costs

of a ir  t ranspor t  a long  t h e  ar t icles of c a l c u l at i o n  an~ economic

cc 11/elements-
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Key: (1). Economic cell/elements. (2). airfra.e and engine inventory.

(3). Routine repair of airframe and engine inventory. (4). Articles

of calculation. (5). Airport flow rates. (6). In all. (7). Among

other things. (8). the service of transportation. (9). the service of

movement and bond/connection. (10). motcr transport establishment.

(11). fuels and lubricants service. ( 1 2 ) .  Flow rates on

administration. (13). Altogether. (14). A. Wages, including: —

• periodic, piece—work;/\1. Wages LPS , including: a) is periodic, b)

piece—work on cargo fleet, C) piece—work on PANX , d) periodic and

piece—work the stewards; 1. Wages of wctkers air technical ser vice,

including: a) industrial personnel;4f~ Wages of remaining terrestrial

compositio n, including: a) the wage of the ground—based partie s on

aerial surveys;ç~1. Wage on service, including: a) passenger

tr ansportation , b) cargo transportation ;
(/9)J

on service;/ \wages  of the w o r k e r s  cf a d m i n i s tr a t i o n  GA

( ~ A — Civil Aviation ], including: a) wages cf the workers of
(2~1).)

agency. (~iJ) . B. Aao r t i z a t ion ;t ç i~~ A a o r t i z a t ion  cf a i r f r a me and engine

inventory, including: a) cargo fleet, b) PAN~~;4i~~imortization of

buildings, buildings and equipment for the production of routine

repair and maintenance;,1i Amortization of uildings, buildings and
(I— -J

equipment of airports (eliminating ATB);4C~~n service, including: a)

pass. t rans. , b) t h e  load. tr an s ;/’~1. On s e rv i c€ ;~çi~~ on service ,

iacluding: a) pass. trans., b) the load trans ;41
5-
~ n serv ice;,,~1~~

Amor t iza t ion  of b u i l d i n g s  and equ ipment  of a d m i n i s t r a t io n  GA,
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including: a) amortization on buildings agency. (3o). C.

Fuel/propellant and electric energy, including: — electric energy;fl’l.

Avi aGS M , inc lud ing : a) cargo f lee t , b) P A N X ; / ~f~ Fuel/propel lan t  fo r

the  heat ing of w o r k  sites and passenger c o mp a r t m e n t s , for the

preheating of the engines before starting/launching. 2. Flow ra tes  of

electric energy for the needs of routine repair;~~1. Fuel/p ropellant

for the needs of airport. 2. E~lectric energy for the needs of airport

(power and illuminating) ;IC On service. 2. On service, including:

fuel/propellant and electric energy, a) passenger transportation , b)
‘~~~

cargo;/~f~~On service. 2. On service; ,~1. On service, including: a)

pass. trans., b) the load trans. 2. On service , including:

fue l/p rope l l an t  and  the  e lect r ic  e n e r g y :  a) pass. trans., b) the load
(3 ’J’) (-‘c-

trans./ 11. On service. 2. On se rv ice ;/ ~i . F u e l/p r o p e l l a n t  f o r  the

heating of the buildings of administration. 2.. Electric energy for

the needs of administration GA , including: a) fue l/propellant and

electric energy fo r  the  needs of agency .  (~~ ) . C. M a t e r i a l s ;A 1 . Cost

of alcohol , f l i g h t ca r tlo t s i ya , f o r m s  of flight documentat ion,

charging of fire extinguishers (on aircraft). 2. Cost of photographic

materials for aerial surveys and other materials for nontransport
(i/ i ).)

works of the civil aviation;4i~~Spare parts, instruments and

equi pmen t, used during routine repair and maintenance of S~ P. 2. Cost

of the repair of spares, aggregates and special equipment. 3. Cost of

the materials, expended for the needs of repair and conservation of

aircraft and engines, fcr laund ry and d isinfec t ion of standard

L----- ~~~~ . ~ i~~~~~~ii~~i~~ ~~~~~~ T TETIT TIT ~~~~~~~
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equipment the pass. of cabin/compartme nts, for a maintenance in the

cleanliness of buildings and structures. ATE (rag, kerosene, besoas,

mater, for rubb ing weeding, driving/clearing windows and , etc) . 4.

Wear of the low value and rapidly bein g wcrn inventory , which relates

to routine repair and maintenance;41. All pcssible materials,

expended by airport for the maintenance of the passengers and

aircraft, for operational provisions of airport mechanisms , machines,

for a maintenance in the cleanliness of buildings and building s of

airport (rag, besoms, comet tails, materials tcr rubbing weeding,

driving/clearing windows and , etc). 2. Wear of the low value and

rapidly being worn inventory of airport (eliminating ATB). 3. Cost of
C “ -~2 ~,

)
rockets and materials on fog dispersion;,~on service, including 1 and ,

~~~~~~~~~~~~~~~

2: a) the passage. of transportation , b) cargo transportation;/11. on

service; ~~~em asu ... i. .iL .&.ii~.iv i~~~,fCiaterials. expended for the

needs of administration GA. 2. Wea r of the low value and rapidly

teing worn inve ntory of administration GA , including: a) the

materials and the wea r of the low value and rapidly being worn
(~I’7)~ )

inven tory on agency. 
~~~~~ 

E. Other ;4iT~ iree feed ing  LPS. 2. Diurnal

and expeditionary LPS. 3. Insurance LPS. 4. Cost of the

regular/prescribed outfit, overhung free of charge and with discount

So/o. 5. Free feeding of the passengers and candy. 6. Cost of chafer

l ibraries, newspapers, journal , chess and~ etc, acquired for

maintenance  passengers. 7. Cost of medicaments , on board f i rs t -aid

ki ts  and hygien ic piles. 8. Commission awarded  to to

_ _ _ _ _ _ _ _ _ _ _ _  ~~~TiTIT~TT
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unification/association “Intourist”, etc. authorized for the

realization of tic kets. 9. Cost of the forms the passenger. of
~

tickets and transporting documentation;/T~~ Floving repair of

buildings, buildings and equipment ATB. 2. Payment of routine repair

of SNP , f u l f i l l e d  ARZ.  3. Water supply and sewerage. 4. Industrial

safety measures. 5. Flow rates on rationalizaticn , invention , for the

technical training and all other expenditures cn routine repair of

SMP;,l’i. Routine re pair of buildings and buildings of airport. 2.

Water supply, sewerage. 3. Routine repair ct ai rpor t  equipment  and

mechanisms. 4. Flow rates on re—planting and formulation of the

cfftake of eart h sections. 5. Flow rates with respect to the

safeguard with the lodging for the night of the passengers and

arriving flying crews. 6. Missions and displaceme nt/movements. 7.

Industrial safety measures. 8. Maintenance VOXB . 9. Other overhead.

10. Flow rates on advertisement , including: a) the passenger. of

transportation , b) cargo transportation. 11. Flcw rates on

training/aging (with the exception of wage, amortizat ion, AviaGSN and

routine repair) ; 5

(32~7). 1. Routine repair of the

buildings of administration GA. 2. Water supply and sewerage. 3.

Missions and displacement/movements. 4. Other overhead. 5. Among

ot her th ings :  a) f l o w  ra tes  1, 2 , 3, 4 on agency.  (5/ ) . F. In all

f low rates .

L...  .. T ± t ~~~~~~~1TT.. .: ..~
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Page 63.

This universality of the models of the formation of operating

costs is explained ob jectively being inherent in then by the unique

characteristics:

5.

a) models make it possible to catch tFe effect of all basic

factors on the level of prime cost (bot h entire aggregate of factors

and each irdividually ) ;

b) they make it possible to quantitatively estimate the effect

of each factor, that especially importantly under conditions of the

new system of planning and economic stimulation;

C) make it possible to apply compute r to account for operating

costs, calculation and analysis of the prime ccst of air

transpor tation, forecasting its magnitude.

Table 3 gives the micrcaodels of the formation of watch

operating costs according to the articles cf expenditures and the

common/general/total equation of the prime cost flight is frequent. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Page 6*.

fable 3. Models of the formation of watch cperating costs according

to the art icl•s of expend itures.

,fl~~ 
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Tab1~ 3 (c~jr itiniu~1)
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Key: (A). Articl.s of •x p .nditur.a. (B). Nodels of th. formation of

match op.tatimq c~osts. 1. Earned pay/board LPS vith dedect ions for

sociaL insurance. 2. Amor t i za t ion  SMP. 3. A viaGS f l . II. R o u t i n e  repair.

5. Other f l i g h t  f low rates. 6. Airport  f low rates. 7. Pr ime cost of

llyiaq host.
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In Table 3 are accepted the following designations :

3,~, flow rates on the wage of LPS. rubles/airplane— hour ;

D — part of the basic wage of LPS, which depends on the level of

the salary rates, amount of crew members , the appropriated by it

class status, the Rayon of the basing of subdivision and magnitude of

bonuses for the execution of the plan wit h respect to in flight for

hoursr rub/samolet 0—month;

~~3k 
mon thly time in the air to crew;

Pa ge 66.

e is part of the basic wages of LPS. which depends on t he level

of kilometer sets, the amount of crew members, exudation of

kilometers, category of the difficulty of line, operating time of

aircraft (by day, at night) , of rub/samclto—km.. ;

v,, voyag ing speed, km/h;

Kaon coefficient, t h a t  considers s u p p l e m e n ta r y  wages LPS (for

the tim. of temper ings , compensat ion for  the  unpa id  temper ing ,  e tc ) ;

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  -- -k..- - ~~~~~~~~~~~~~~~~~~~~~~
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~~~ the coeff ic ient of deduct ions  for  social insurance , equal

for aviation transport 1067 ;

K,~,., the coefficient, which considers the wage of

command— flight composition;

D:~ the salary rate of the i crew member of the third class

(besides the  s tewards)  for  the Rayon  of t he  bas ing  of of subdivis ion,

where  there are no zonal  add i t iona l  p a y m e n t s ;

K. ” the coeffic ient of additional p a y m e n t  fo r  class s tatus  to

the i crew member (besides the s t e w a r d s ) ;

12$” the sa lary rate of one s teward for  the Rayon of the

basing of subdivision , where there are no zcnal additional payments;

n — the amount of crew members without the stewards, vary in g

within limits of i = 1 , 2, ... , n;

H — the amount of the stewards in the composition of crew;

. is the coefficient, which considers the reduced size/dimension

of the bonus of the stewards for the fulfilment of the plan with

respect to in flight for hours in comparison with remaining crew

—I- — -. -.—- -‘--~~~~- 
-
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mem be rs;

K~,,3 the coefficient, which considers an increase in the

salary rates depending on the Rayon of the basing of subdivision;

vary within the range of 1.0 to 2.0;

the coefficient of bonuses to cre w members (besides the

stewards) for the fulfilment of the plan with respect to in flight

for hours;

Page 67.

e, set of pe r/k i lome te r  p a y m e n t  of the  c ra f t  commander , whi ch

is changed depending on the category of the difficult y of line,

kopecks/ton—kil ome ter

~ c the coefficient, which considers a decrease in the sets of

per/kilometer payment of other crew members in comparison with the

craf t  commander (except  the stewards) ;

i is the coef f ic ien t, which considers a change per/kilometer set

in time dependence of flight (by day, at night) ;

0,177 — the magnitude , which shows in which re la t ionship/ra t io

A
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w i t h  €~, are  located per/k i lometer  sets of the  stewards, a n d a lso the

size/dimension of additional payment to the stewards during flights

in night time in comparison with additicnal payment to other crew

members;

3~ the f low ra tes  on a m o r t iz a t i o n  as a whole on a i r cr a f t ,

ru b/samoleto— hour;

~~~~~~~ 
the norm of depreciation allowance cn glider/airframe

w i t h  equipment, rub /sancleto—ho u r;

~9~~’ the norm of deprec ia t ion  a l l owance  cm engine ,

rub/ samo]eto—bour ;

a — the amount of engines on aircraft;

(0
53 the operating time of engine on the earth/ground for 1

voyag• , ho urs/voyage;

L60 the d is tance  of nons top  f l i g ht , k m . ;

3~ , f low ra tes  on A viaGS M , rub / samol e to—h our ;

Q53 the c o n s u m p t i o n  of fue l in the eng ine  operat ion on the 

~~~~~~~~~~~~~~~ -~~
—-
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ear th/ground , t / s a m ole t a — h o u r ;

Cr01, the wholesale price of the ton of fue l/p rope l l an t  for  the

Ra yon of the basing,  accepted as i n i t i a l, E ub l € s/ t ;

K6 t he coe f f i c ient , w h i ch cons iders  a change of the

wholesale price of fue l/p ropel lan t  depend ing  on the  Rayon of the

basing of a i rpor t ;

K, the coeff icien t , which  considers  an increase in the f low

rates for fue l/p rope l l an t  depending  on the  r e m o v a l  of a i r p o r t  on

railway station, marine or river port, and also because of

expenditures in fuel dumping, to its storage and n a tu ra l

loss/depreciation;

Page 68.

At — the time of takeoff , collectio~ of height/altitude,

lowering , landing and maneuvering in the airport zone, hours/voyage;

Q~ hourly mean the fuel consumpticn for time At ,

t/airplans—hour;

Q51, hourly mean the fuel consumption after to the time of 

.. . ~~~~~~~~~~~~~~ ~~~~~~~~~
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cruise f l i g h t , t / a i r p l a n e — h o u r;

~ ,o the pr ime Cost of g iven one of main tenance, rubles/given

u n i t ;

“10 the amount  of g iven  ones of m a i n t e n a n c e , w h i c h  ar e

necessary for f l y i n g  h o u r ;

~~3,~~
P4e

~ pro v isionally constant flo w rates ATR, rubl es/year ;

B — the volume of work ATB, reduced units/year;

AlTO the norm of m a t e r i a l  expenditures on main tenance ,

rubles/reduced un i t s ;  it can be d i f f e r e n t i a t ed w i th  respect to

a i r c ra f t  types, the  f o r m s  of m a i n t e n a n c e  a n 3  the Bayonz of basing

AT B;

T — the labor expense of one given unit , brows—casov/prived. of

u. ;

f — th e average tariff rate, whic h correspcnds to the average

discharge of works for the  Rayon of basing ATB , accepted fo r  i n i t i a l,

r u b l e s / m a n — h o u r ;
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K~ the c o e f f i c i e n t, whi ch considers a change  of the  t a r i f f

rates depending on the  R a y o u  of bas ing ATB;

K,~T° the  c o e f f i c i e n t ,  wh ich  considers  prizes for  execu t ion

and over fu l f i l i m ent  of no rms , additional payment for work into night

t ime  a nd f o r e m a n s h i p ,  s u p p l e m e n t a r y  w a g e  a n d  deduct ions  fo r  social

insurance;

/

, ,~~ ‘C3 the coefficient , which considers change conditionally

not depending on the volume of work of the flow rates ATB on the

territorial Ra yons of their basing;

~~~~~~~ 
the amount of given ones of maintenance , which are

necessary for flying hour , on the periodic forms of maintenance and

power— plant replacement for operating time of their in air;

Page 69.

“TO~~
°

~~~ 
the amount of given ones of maintenance for voyage on

t he  operat iona l f o r m s  of maintenance and power—plant replacement for

the  t ime of their work  on the earth/grcund;

3,,, airport flow rates, rub/sa m oleto—hou r ;

—. TT.: .:~~ 

. 
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“O o  the set of the specific airpor t expenditures , which depend

on the aaoua t of aircraft departures, rubles/reduced aircraft

depart ure;

~~9~~°” the subgroup of the airport expenditures , connected

with the maintenance of aircraft departures , which remains constant

with a change in the amount of aircraft—fli ghts for the airport of

this class, rubles/airport—year;

~ Ok the set of the specific airport expenditures, whic h

depend on the v’-~lume of shipments, rubles/ the ton of shipme nts;

c,)fl ~ t the subgroup of the airport expenditures , connected

with the volume of shipments , whic h remains constant during a change

in the volume of shipments in the airport of this class,

rub/eeroport—year; it is differentiated with respect to the classes

cf airports;

~~~~~~~ the annual volume of shipment s in the give n tons; the

reduct ion of passenger and cargo shipment s is produced proportional

to expenditures on the main tenance  of passenger wi th  baggage  and the

tons of load;

�1V,,~ , the amount of led aircraft departures per annum , equal

_ _ _ _ _ _ _ _  TII~~~~~~T1~ T 1~~~~~~ ”~~~1I -
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to ~~~~~~~~~~~~~~~

K~
. the scal ing fac to r  of the  rea l a i r c r a f t — f l i g h t s  in to

those wh ich were given in i type aircraft ;

0k1 ’ commercial load and the percentage of its utilization

in this type of airp lane, tons ;

~ coefficient, that considers othe r tiight flow rates;

~~~~~~~~~ 
the flow rates per given unit , which are not changed

depending on the volume of work ATB , rubles/ad justed units.;

the flow rates for flying hour, which are not changed

depending on the d istance of ncnstop flight;

3~ the flow rates for flying hour, which are changed depending

on the distance of nonstop flight.

Page 70.

We will not be unfounded let us show the aultifeature

possibilities of the developed models of the formation of operating

costs in a number of examples.

T~~~i~~~TT~~ 11T1
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So, the model of the formation of flow rates on wages of LPS

ma kes it possible to consider the effect of 10 basic factors, which

deteraine the level of hourly consuapt icns acccrding to this article:

the aircra ft type, the distance of nonsto p fli ght, the amount of crew

members and its composition , appropriated to crew members class

status, the voyaging speed, the Rayon of the basing of enterprise and

the Rayon of the passage of line, flight time in the cut/section of

days (by day , at night), the size/dimensior of bonuses to crews for

the execution of the plan with respect to in flight for hours, the

magnitude of supplementary wages. In this case as shoved the

practice, one ought not to tear the apparent ccaplexity of the

account of the effect of the indicated factors. When it is not

necessary to separately consider the effect of each factor , their

reaction it is incorporated , as a result of which simultaneously is

reached large simplicity of the calculations and required accuracy.

The model of the formation of flow rates cn wages makes it

possible also to forecast the level of these expenditures tor the

different types of long—range flight v€hicl s, being strictly based

on the laws governing the development of process, but not on

irregular dependences. For example , in the work of A. A. Badyagin ,

Ye. A. Ovr utskogo (designing of passenger aircraft taking into
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account the economy of explcitation.. N., the “machine—building ”,

1964) the level of wages of LPS is determined by means of the search

of the dependence between the hourly ccnsumpticns on wages and the

amcunt of passenger places on aircraft (!). We not against the

utilization of correlative methods , we for all possible wide

application of all worthwhile mathematical methcds, but with the

compulsory/necessary account of the logic of process. Indeed

correlation can be found even between the level of wages of LPS and

the amount it washed , consumed by the passengers , drunk by the

passengers beverages, etc.

Putting to use the model of the formation cf flow rates on wage,

it is easy to forecast flow rates by means cf the concrete acccunt of

the dynamics of the basic factors. Thus, for instance, for supersonic

aircraft unconditionally decreases the sanitary norm of timc~ in the

air by crew and , possibly, will be equal to 20— 30 hours in month

depending on Mach number (with sufficient accuracy this ma gnitude can

be determined on the basis of the available medical studies)

Page 71.

Crew will be completed from the specialists only of I class with

setting by it the increased salary rates (for example , to 300/0).

After substituting these values and formulas , we we will obtain the
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possible (bu t  not hypothetical) rate of discharge from wages of LPS

at the consciously accepted initial conditions. This method widely is

used in the practice of the diploma designing of the students of the

Riga red banner institute of the engineers of the civil aviation.

The models of the formation of operating costs according to

articles of expenditures make it possible tc improve the procedure of

the distribution of flow rates according tc the forms of aviation ,

the forms of transportation and aircraft type s, since they make it

possible to separate/liberate flow rates on the basis of the separate

groups of workers (wages) and aircraft types (maintenance , the

airport  f low rates)  , which in the acting static accountability are

not differentiated .

The development of the models of the fcrmation of ope rating

costs made it possible to reveal/detect a series of unknowns up to

now of the dependences of flow rates on the technica l and economical

indices of work of a i r  t r anspor t , and also q u a n t i t a t i v e l y  to eva lua te

known de pendences.

The models of the formation of operating costs considerably

simplify the method of the definition/determination of the

economically r a t iona l  spheres of the  u t i l i z a t i o n  of d i f f e r e n t

a i rc ra f t  types , and also of the spheres of the appl ication /use air

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ __  -..- . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -I’

i
DOC = 77020627 PAGE

and of other forms of transport. So, using together models of

operating costs, the capital investments and the cost evaluation of

speed, it was possible to obta in  the  e q u a t i c n s  cf the  b o u n d a r y

curves, which demarcate the spheres of the utilization of different

forms of transport and immediately they show at which distance, the

power of gruzo— passenger flow etc. expedient to use the compared

forms of transport 1~~

/

FOOTNOTE 1 • W i t h  t h e  procedure  of o b t a i n i n g  and the  method s of the

u t i l iza t ion  of boundary  curves  it is possible tc be acqua in ted  in the

work: N iroshnikov A. V. To the economic t h e o r y  Cf cooperation in the

field of transportation. Transactions of RKIIGA. Issue 54. Riga,

1966. ENDFOOTNOTE.
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The given in Table 3 models of the formaticn of operating costs

ma ke it possible not only to create the fundamentally new methods of

calcu lation of the prime cost of air transportation (for example.

through the prime cost of the initial—final aud moving operations)

but also substar ial to improve the actin g methods. For exampl e, the

method of the definition of the p rime ccst of air transportation
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through the p rime cost of f l y i n g  h o u r , which  obta ined on the  s t reng th

of its simplicity the widest acceptance on air transport, suffers the

number of the large deficiencies, main from which is the

impossibility of the accurate account of effect on the prime cost of

air transportation of such important factors as flying range and the

power of passenger flow. With the aid of the modelling of the process

of the formation of operating costs the deficiencies pointed out

above easily are eliminated by the liberation/isolation of that part

of the prime cost of flying hour , which is change d with an inc rease

or decrease in the distance of nonstop flight, power of

gruzo—passenger flow. In this case the calculation is conduc ted

according to the same, as before, prejde to the simple for .ula

kopeck/adjusted thous. km ,

where A is ?roduct ivity of wor k of aircraft , t—ka/h; 3~, part of

the prime cost of flying hour , which with respect remains invariable

and is changed w i t h  an increase or decrease in the  d is tance  of

nonstop fl ight, ru b/samoleto—hour.

The accuracy of the  ca lcula t ion  of t h e  p r i m e  cost of air

t r anspor ta t ion  cons iderably  is increased.

_____ 
~~~~~~~~~~~ - r . [‘. , - .. — 
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§14. Perfection/improvement of the methcdology of the distribution of

operating costs according tc the forms of aviation (forms of

activity).

To 1967 the operating costs in the forms of aviation were

distributed as follows.

The f low rates f r o m  A v i a G S M  and a m o r t i z a t i o n  of SlI P were

determined from t he  f o r m s  of a v i a t i o n  by di r ec t,s t raigh t  count , but

expenditures on routine repair SlIP were distributed proportional to

depreciation allowance. The wage of entire composition was related by

the forms of aviation proportional to amortization and to routine

re pair, but airport flow rates — it is proportional 3 articles of

flow rates (AviaGSM , amor tization and rçutine repair).

-— - - -  -- ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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The main disadvantage in this procedure was the  fact  that  the

method of the distribution of expenditures cn rcutine repair led

f requent ly  to a s h a r p  increase in the e x p e n d i t u r e s  on maintenance due

to PANI, as a result of which unjustified was overstated the prime

• ccst of one given hour on PAN)r.

From January 1 967 procedure was changed in part of the principle

of the distribution of expenditure /consumptions according to wage and

cf airport expenditure/consumptions, also was establish/installed the

limitation of the sum of expenditure /consumpticns on routine repair

of the SlIP, which could be related by PAN~~ (it shou ld not have exceed

50o/o of depreciation allowance PAN,~~. According to this procedure,

which acts and at the present time , fro m ccm m on,’general/total

expenditure/consumptions on the basis of wages are separate/liberated

the expenditure/consumptions on the basis of wages of the LPS,

piece—work part of which is distributed in the forms of aviation by

direct/straight cou nt, and periodic — is proportional to the

piece—work part of the wage of LPS. Furthermore , from

com.on/general/total flow rates on the basis of wage is

separate/liberated the wa ge of the ground—based parties on the basis 

-
~~~
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i~?h
of aerial surveys, and it completely is related by PAN,Y~ The

remaining flow rates on wage 1 and airpcrt flow rates are distributed

proportion al to the sums of ~1 articles cf expenditures.

FOOTNOTE Here and subsequently,, when the discussion concerns wage,

then it is thought that it is accepted together with deductions for

social insurance. ENDFOCTNOTE .

The acting procedure is indisputably the steep pitch forward in

comparison with the procedure , which was being adopt/employed until 1

January 1967. However , it preserved another the number of essential

deficiencies.

Main of them is the fact that in the acting procedure is not

cbserved the completely fundamental rule of the distribution of the

flow rates: the distribution of the articles of operating costs

according to the forms of aviation must be produced proportional to

that sign, which first of all mainly determines the actual magnitude

of these expenditures.

From these positions ideal it would be to plan/glide and to

consider all ar t icles of flow rates separa tely  in the forms of
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aviat ion.  Ho wever , at present th i s  t h u s  f a r  ve ry  d i f f i c u l t  problem is

solved it only for deprec iation allowance and flow rates on AviaGSM

(a ~arCM aviation fuel and lubricants]. Therefcre output/yiel d in

this stage is the definition/determination of the main signs, which

i n f luence  the f ormat ion  of the m a g n i t u d e  of t h e  r e m a i n in g  ar t ic les  of

expendi tures .
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On the  basis of the  conducted i n v e s t ig a t i o n s  it is suggested to

change the principle of the distribution of flow rates according to

two articles of the  f low rates: “ r o u t i n e  r ep a i r  SlIP ” a nd “t ime wage

LPS” (wi th  deduct ions fo r  social i n s u r a n c e ) , bu t  subsequen tl y  article

“airpo rt f l o w  rates”.

The s tudies  showed t h a t  for  the  d i s t r ib u t i c n  of complete

main tenance  cost is more su i tab le  th i s  index as volume of the works

of maintenance in given u n i t y ,  and not the sum of the f low rates on

the amort izat ion of SlIP. In t~4s ca,se the f l o w  r ates on w a g e s o f
L’l rUworkers air technical  service,and genera l  product ion f low ra te c A T P

E ATS — air technica l base ] are d i s t r i b u t e d  almost a cc u r a t e l y .  Flow

ra tes for  mater ials  and spare parts  (show n in the  article “rou t ine

repair SlIP”) more tightly are correlate d not with the sum of

depreciation allowance , but  w i th  the  vo lume  of works of t h e  given

— —.---- --____ ____ 1~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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units. As a whole the complete maintenance cost are distributed more

accurately, if we adopt/employ as index for the distribution of flow

rate not the sum of depreciation allowanc e, but the volume of works

cn •aintenance.

Furthermore , in this case is improve d the distribution of the

wage of ground  personnel  and  a i r po r t  f l c w  ra tes , since of the wa ge of

ground personnel is deducted the wage of workers air technical

service, of the a i rpo r t  — general output expenses ATB are distributed

they more accurate ly .

I n the  presence of the norms  of t he  f l o w  ra te  of ma te r i a l s  and

spare parts for fly ing hour flow rates on article “routine repair”

(without wage air technical service and total production ATB) can be

prorated to standa rd sums.

The specifica tions of the acting procedure pointed out above do

not require supplementary statistical accountability. The wa ge of

workers air technical service and general output expenses ATB show in

official statistical accountability. The volume of works on

maintenance on the forms of aviation can be obtained from statistical

materials ATB or calculated from the norms of the amount of given

ones for f l y i n g  hour .

- — -~ — . . * 
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Page 75.

For the number of the enterprises cf the civil aviation the

ca lculation~ conducted showed that during the distribution of

maintenanc e cost according to the acting procedure is obtained the

following picture:

a) shar ply is distorted rate of discharge for routine repair,

related by the aviation of special app lication. So, for the aircraft

enterprizes, where the proportion of the volume of works on the

maintenance of the nontransport works of aviaticn (PAJ) compo ses

16—18c/o of the tota l volume of works ATB, and depreciation allowance

— 3—50/0 of their common/general/total sum , flow rates on routine

repair of aircraft PA !~~~are understated 3.~ —4 times in com parison

with their actual magnitude. The understating of flow rates is

observed on other enterprises, although to difterent degree depending

on proportion of depreciatico allowance on PAL~
’7and the volume of

kt ‘~

works  on a i r c r a f t  ma in tenance  P AN W~;
4

b) is unde r s t a t ed  also the sum of a i r po r t  f low rates and f low

rates on wage for 14—18o/o (for the enterprises pointed out above)

C) as a whole  the f l o w  rates, related for  the av ia t ion  of

special application , as a rule, they are understated because of the
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overest imate of e x p e n d i t u r e s  on cargo f l e e t .  Fcr example, for the

enterprises pointed out above the understating of

common/general/total flow rates on PANJ (is 180/c.

The distribution of the time wage of IFS mcre accu ra t e ly  to

produce is proportional tc its norms for flying hour, but not to the

sum of the piece—work part of wages. The calculations show tha t in

this case the tine wage is distributed almost sc accurately, as if we

it determined by direct/straight count.

The remaining part of the article the airpor t flow rates (after

the subtraction of them of general output expenses ATB) and the wage

of ground personnel (after the subtraction frcm it of the wage of the

workers ATB and of the ground—base d parties on aerial surveys) are

invoices with respect to the sum of all remaining expenditures , and

it is possible to distribute them propcrtion al to the sum of four

articles of flow rates (AYiaGSM ; amortization SFP; routine repair

SlIP, by including here entire complex of expenditures ; wage LPS after

an improvement in the distribution of time wage).

Fage 76.

Subsequentl y the  d i s t r i b u t i o n  of th is  g r o u p  of the  f l o w  rates,

whic h let us name “airport flow rates”, by understanding by this
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entire complex of airports with respect to the safeguard for a flight

and commercial activity, also it is possible to improve:

a) to separate/liberate direct/straight airport flow rates on

the basis of the safeguard for shipment s of the passengers, loads and

mail and to completely relate it to cargo fleet ;

b) to separate/liberate direct/straig ht airport flow rates on

the basis of PANI and to completely relate them by this form of

aviation;

C) the remaining part of the flow rates (indirect airport) to

distribute in the forms of aviation aircraft— having proportionally

to the amount of given flights, refined the magnitude of reduction

coefficien ts.

§5. Procedure of the definition/determination of the prime cost of

passenger and cargo air transportation.

The prime cost from the forms of transportation is determined on

all forms of trans por t, in this case on rail an d marine transpor t —

along to 4 forms of transportation , on river — along 7 for ms of

* 
. . . . .. 
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transportation , automobile — along to 2 forms (cargo and passenger

transportation). Furthermor e, the prime cost of passenger

transportation is differentiated on rail transpor t along S forms of

draft, on marine transport — along 2 forms of navigation. Is not

determined the prime cost of passenger and cargo transportation only

on air transport. This circumstance appears those more paradoxical ,

that the basic production ot air t r a n s p o r t  are the passenger

• transportation. The ignorance under such conditions of the prime cost

of passenger air  t r a n s p o r t a t i o n  is i n t o l e r a n t  subsequent ly .

On the  bas is of t h e  conducted i nves t i ga t ion  in the  deve lopmen t

of the procedure of the definition/determination of the pr ime cost of

passenger and carg o air transportation and carried out calculations

is establish/insta lled following.

During the distribution of flow rates for passenger and cargo

transportation it is necessary to consider passenger ’s not onl y

weight wit h baggage, but also the weight of that equipment and

equipment of aircraft, which are necessar y for the safeguard of a

safe and comfortable t r anspo r t a t i on  of the passengers.

The studies showed that the weight of equipment and equipment of

aircraf t , which is necessary in one passenger place, considerably

differs accord ing to aircraft types. In absolute val ue it oscillates

_ _ _ _ _ _  - _  _ _ _ _
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for aircra ft with GTD ( rTfl — gas—turbine engine ] within limits

from 27.6 kg. for aircraft ,~t—24, to 54 kg. for aircraft Tu— 114,
1’~ YtL L’TYJ

comprising at other aircraft: s±tt,,j-62 — 44.4 kg., -th&f—1’54 — 35.6

kg., t-hat—104 — 50.8 kg., e±±r—18V — 39.2 kg.,~ eHt—18D — 46.0 kg.,
A

ArrlO — 46.5 kg., 4t-h-a-t— 1314 — 42.6 kg.,4~frEt 124 — 52. 3 kg. Therefore

it is illegal ne i ther  to take its m a g n i t u d e  w i t h i n  l imi ts  25— 4 0 kg.

* 

nor to incorporate this weight and to accept it identical for all

aircraft types.

Page 77.

Durin g the definition/determinaticn of expenditures from the

forms of air transportation it is necessary to dismember operating

costs for two grou ps: the flight and airport flow rates, subdividing

in turn, each of these groups into two subgroups of the expenditures:

straight lines (flight and airport), whic h have direct relation to

passenger or cargo t r a n s p o r t a t i o n ;  indi rec t f l i g h t  and a i rpor t , th at

have indir ect relation to both these forms cf transportation.

It is illegal to adopt/employ for the reference of these groups

of flow ra tes for car go and passenger transpor tation one and the same

principle.

Direct/straight flight flow ratis (~~9~,,,nP) directly are related

L . . . ~~~~~~
-

~~~~~~~~~~~~~~~~~~~~~~~~~~~ TTiT~~~~~~~ .
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by that form of transportation , by which they are caused. In the

direct/straight flight flow rates, related by passenger

transportation (~~~33fl ). One should include expenditures on feeding and

maintenance of the passengers, acquisition for the passengers of

ne wspapers and j o u r n a l , chess, onboard f i r s t — a i d  kits and hygienic

piles, the manufacture/preparation of the forms of passenger tickets,

commission reward “Intourist”, etc. by that authorized for the

realization of passenger tickets etc. and flow rates the remuneration

cf work of the stewards with deductions for social insurance (~~~
/F7)

Here theoretically it is correct to relate also flow rates on

amortizat ion and r o u t i n e  repair  of the passenger equipment  of

a i rcraf t .  However, is not presented at present possible to isolate

the cost of this equipment; therefore virtually thus far cannot and

to determine flow rates by amortization and routine repair of

passenger equipment and direct to relate them for passenger

transportatio;. C o n s e q u e n t l y ,

~ v ~~ r’aC ._ V 3 ~~
“

~~ 
— — Ae l — 3f l

The distribution of indirect flight flcw rates (~~9~~~~ci

according to the forms of transportation one shculd produc. on the

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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basis of the weight of equipnert and equipment cf aircraft , necessary

for the safeguard for a respectively safe, comfcrtable tra nsportation

of passengers and safe delivery/procurement of loads.

Page 78.

* 
In this case the indirect flight flow rates include the flow rates on

• AviaGSfl (�3T U f l ) ,  amortization of SMP ~~~~~ complete  expendi tures  on

routine repair (
~~~

3TO~~~~
’) and wages of crew (without the stewards)

with deductions on soc ial insurance  ~~~~~

V ~~ KOCH — V ~ V 
~~ 

V flOJI H V 3 ~~~ ~ ‘ T Of l  ~~ 
— TO 3fl

For the  d i s t r i b u t i o n  of these f low ra tes  it is conve n ient to put

to use the basic distribution coefficients of indirect flow rates ~~
and ~~~~ The basic coefficient for determining flow rates from

passenger transportation is defined as ratio of the total weight of

passenger commercial load and passenger equipment to the total weight

of common/general/total commercia l load and passenger equipment.

Coefficient for determining the indir•ct flight flow rates, related

by cargo tra nsportation, is equal to ~~~~~~~~~~~ -. 
~~~~~~ These coeffic ients

L T~i- ~~~ iJ :._E L~~i~~~~~~TI~ .
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are calculated from aircraft types.

The studies showed that for exploite d aircraft the significance

of the coefficient of the indirect fli ght flow rates, related by

passenger transportation , varies within limits from t
~~~~~ = ,(~2 for

a i rc raf t  AN— 10 (84 seats) to ~. ., ~~~~ for a i r c r a f t  p~4—24 ( ~~~ =

420 0 kg . ,  44 seats), comprising for other aircraf t types: that—11* —

0.78; silt—62 is 0.74; that— 154 — 0.89; that—1 04 — 0.83; silt—18V is
0.77; silt—18D — 0.69; that— 134 and that—124 — 0.89; silt—14 — 0.73;

— 0.76.

When in enterprise are employed several aircraft types, for the

separation of the ccmmon/general/total sum of indirect flight flow

rates in the forms of transportation are adopt/employed weig hted mean

in that which was given in flight the hours of the significa nce of

the distribution coeffic ients of the indirect flight first—ord er flow

ra tes:

~~ 
— 

— 
—

rile 

~~ 

‘ — •.
~~ e

where ~~ ‘, ‘ time in the air in i type aircraft; - the

L . .. . . . -  ~~~~~~~~~~~~~~~~~~~
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reduction coef fici ent of the physical hours for i type a i r c r a f t .

Page 79.

The separation of the indirect  f l i g h t  f l ow  rates of t h i s

aircraft (or this type aircraft) in the forms cf air transportation

is produced by the multiplication of these expenditures on the

coefficients pointed out above :

a) the passenger transportation

~~~3ier
hc0

~~~:

b) the cargo transportation

~~ ~~~~~~~~~~~~~ . ~~ NO CM.
— rp  — 

~ eT

or 

.
- 

_ _ _ _ _ _ _ _ _ _ _
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Analogously are distributed indirect flight flow rates as a

whole on air transport. Only in this case wore expedient to put to

use not the absolute value of exudation , but its proportion:

T ~~~~~~ ~~9 ,jc — — .‘ ,j c

w here 
~~~ 

the coefficient, which shows the proportion of the given

time in the air by this type aircraft in common/general/total time in

the air.

The distr ibut icn of airport  f l o w  rates must  be produced ott the

basis of the account which expenditures it causes strictly the flight

(arrival) of this type of airpla ne and which flow rates it will bear

airport for the shipment (methcd ) of passenger and ton of load. For

____________________ 
________ _______________________ -

_ _ _ _ _ _ _ _ _  --~~~~~~~---- --~~~~~~~~ - .. ---- 
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this purpose airport flow rates are dismembered to expenditures with

respect to the safeguard for aircraft departures 
~~~~ 

an d f low

ra tes with  respect to the  safeguard  for  s h i p m e n t s  of the  passengers,

loads, mai l and baggage (
~~~3( k t .

Tn this case to airport flow rates one should relate not only

those expenditures , which show at present in the article “airpcrt

flow rates”, but also wages of ground personnel with deductions for

social insurance (without the wages of workers air technical service

and the ground—based parties on aerial surveys).

Page 80.

Furthermore, from article “airport flow rates ” cne should exclude

general output expenses ATE and connect them tc expenditures on

routine repair SMP ‘.

FOOTNOTE 1~~ When gene ral output expenses A’IB compose small magnitude

relative to the common/general/total sum of airport flow rates, it is

possible not to separate/liberate them , but to distribute together

with airport, completely relating to expenditures with respect to the

safeguard for aircraft departures. ENDFOOTNOTE.

L — - -.- . .__.,__ T _ _ ~_iI_Ti::~ 
—-. - 
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Flow rates with respect to the safeguard fcr aircraft departures

are distributed according to aircraft types proportiona l to the given

a i rc ra f t  depar tures, and d i s t r i b u t ion accord ing  to the for ms of

t ransportat ion w i t h i n  each fleet is produced on the basis of t h e

distributi cn coefficients of indirect flight flcw rates. For the

interrelation of these two proportions are determined the first—order

• coefficients for the distribution of airport flcw rates accord ing to

the safeguard for aircraft departures fcr passenger and cargo

transportation.

They are calculated as the weig hted mean in the amoun t of given

aircraft departures magnitude cf the basic distribution coefficient

of the ind irect flow rates:

‘- J _~~~~i ;
— 

— - — 
iii — an., rI aC — 

~. ~ 
‘ Prp — P~nfiC

—

1?
where ~~~~~‘ the a moun t  of a i rc ra f t  depar tures  in i type  a i r c r a f t ;  kN t

the reduct ion coeff ic ient  of real a i r c r a f t  departures to those which

• were given.
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When is known (or to more easily determine ) the proportion of

the given aircraft departures according to aircraft types, the

significance of the distributicn coefficient of airport flow rates

according to the safeguard for aircraft departures it is possible to

determine according to the expression

T “ — “ .
~C rae

where 
~~~~~~~~ 

the proportion cf the given aircraft departures

according to i type aircraft in the total amount of given a i r c r a f t

departures of cargo fleet in datum to airpcrt.

Page 81.

Putting to use the coefficients pcinted out above, flow rates

with respect to the safeguard for aircraft departures they are

distributed in the forms of transportatio n analogous with the

indirect flight flow rates:

_ _ _
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ri’ 3 ~~ — an - V 3
~~~~- 

_
~ 

L,,,~ ~~ ‘Oo’

V 3 rp V 3 V 3 naC
“-‘Oo ~‘‘Oo

If airport serve/maintains one aircraft type , then

aur ~~~~~~~ I
— n.e

From airport flow rates on the basis of the safeguard for

shipments are separate/liberated direct,straight flow rates for

passenger and cargo transportation .

Into the direct/straight airport flow rates, related by

passenger and cargo transportation, with suffic ient for practical

ca.lculatiQns accuracy it Ic possi le to include the follow ing

_ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 
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expenditur es :

a) passenger t r anspo r t a t i on  (�
~ 9f l k

r’P fl.,C~

— the maintenance of urban agency ,

— the maintenance of the service of transpcrtation (besides

cargo ware house),

— flow rates for advertisement ;

b) cargo transportation �.3G k
r P P) :

— the maintenance of cargo warehouses,

— f low rates on t h e  mechan iza t ion  of lc a d i n g  and u n l o a d i n g

operations.

Indirect airport flow rates wi th  respect to t h e  safeg uard for

sh ipment s  (~~-9o k ”
~~~ are d i s t r ibu ted  in the f o r m s  of a ir

transportation either proportional to straight lines or on the basis

of the relationship/ratio of the prime cost of the shipmen t of the

ton of load and one passenger. In the latter case the y put to use the

distribution coefficients of indirect airport flow rates according to



..~ . - . - -.
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the safeguard for the shipments:

- —

‘ c  ‘ .4 , ’ ~rp “r = —

where

—

= - . S: S =
—. .~ riac

~~~~~~~ , the amount  of sent tons of load ; the amount of the

sent passengers ; ~~~. the prime cost of the shipment of the tcn of

load; S ., the prime ccst ot passenger’s shipment.

Pa ge 82.

The average prime cost of cargo and passenger transportation on

enterprise is obtained by the summation of the direct/straight and

ind irect f low rates, referred to the appropriate form of

transportation, and by their division into passenger turnover and the

~
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goods freight turnover :

a) the passenger transportation :

— 
~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
— llkrii

I

kop/pass— km. ;

b) the cargo transportation:

ç ~~~~~~~~~~~~~~~~~~ ~~ % r r ’ 
~~
3Ck ~~~~~

-
~
- ~~~~~~~~~~~~~

— TKrii

kopecks/ton—ki icueter ,

where 
~ ~ ~~~TK M passenger turnover and goods freight turn over.

• The given procedure of the definition/determination of prime

cost from the forms of transportation makes it possible to
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sufficiently accurately determine net ccst of cargo and passen ger

transportation. However , in the practice of the work of en terprises

often it is diffic u lt to isclate the subdivisions of flow rates

pointed out above. Furthermore , frequentl y appears the require ment

for the simplified procedure, whic h gives the  pcssibili ty r a p i d l y  and

simply to determine the approximate value cf the prime cost of

passenger and cargo transportation. For these pur poses is proposed

the simplified method whose essence see in the work, given on pg. 61

1•

PCCTNOTE 1• subsequently by author is suggested the division of

airport flow rates for straight lines and indirect and is show n, that

this simplifies the calculations, without decreasing their accuracy

(editor’s note).

Page 83.

The calculation of the prime cost of the passenger and cargo air

transport carried out employing the prcposed procedure, it shoved

that it is illegal to accept the pri.e cost of cargo air

transportation equa l to the prime cost of the given ton—kilome ter,

but the pri.e cost of passenger transportatio n — 11.1 time s is less 

~
‘
~~~~
_ :1 1 T . ~~I:~~i~~~~~ ~~~~~~~~

• -.-
~~
-
~~~
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than the prime cost of cargo air transportation (by multiplication by

coefficient of 0.09, i.e., in the manner that this is ma de at

present. In this case occurs the sharp deviation of the level of

prime cost with respect tc the forms cf transpcrtation from its

actual magnitude. The size/dimension of this deviation depends on the

specific condition s of the work of aircraft enter prise. So, for the

aircraft enterprise, which exploits aircraft A’
~.-2~$, &&3~ — 1~4,

.-whether— 2 and ,q~ — 2 and the having a small  volume transit, the pr ime

cost of passenger transportation is understated to 9.5o/o, but cargo

— it is overstated to 47o/o against actual. For aircraft enter prizes

with  another  ope ra t i ng  conditions of aircraft is observed reverse

picture.

The calculations, given for the average conditions of the IGA ,

they showed that the prime cost of passenger transportation as a

whole on the air transport of the country during its

d e f i n i t i o n/ d e t e r m i n a t i o n  through coefficient of 0.09 is understated

approx ima te ly  to  80/0 , and cargo — it is overs ta ted  almost to 300/o.

Illegal to ca lcula te  prime cost and by  t h e  d i s t r ibu t ion  of

operating costs it is proportional to th. given production. In this

case for above enter prise indicated the pr ime ccs t of passenger

transportation is understated to 90/ 0, and cargo — it is overstated

to 390/0 against factual.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -.- - , .. ~~~~~~~~~~~ ~~~~~~~
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§6. Definition/determination of the prime cost of given pr oduction ,

passenger and cargo air transportation from aircraft types.

The met hod of distribution coefficients, placed as the basis of

the definition/determination of average from the aircraft enterprize

of the prime cost of passenger and cargo air transportation, makes it

possible to determine the prime cost of transportation , also,

according to aircraft types, since the distribution coefficients of

indirect flight and indirect airport flow rates are constructed in

such a way that they make it possible to distribute these torms of

flow rates not only in the forms of transportation , but also

according to aircraft types (after are obtained expenditure in the

forms of transportation).

/
/

Page 84. So, the indirect flight flow rates, related b y passe nger

transportation, on i—th type aircraft can be obtained through the

coefficient of flight flow rates for this type aircraft (distribution

coefficient of the second order), which is equal to:

— I •w’ t
~~~

1
V_ rile i.e

— ~‘ itF —
—

_ _ _  _ _ _ _  _ _ .

~~~~~

:

~~~~~~ 

T11 . . . j . _______
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_.~~~~~ 

--—-- - -
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. - _
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wher e
I
I

— I — I
‘ n.e Lnac ~w -

~ultiplying this coefficient for the ccmwon/genera l/total su• of

indirect flight flow rates, we obtain the indirect flight

expenditures on passenger transportation, related for this type

aircra ft:

_ _ _

.

~~~~~~

-

~~~ 

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~
. ~~~~~~~~~~~~~~
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is

or respectively for the cargo transportation:

V3  K . rp_ ~~~ I - ~~ COd
rp —‘~ie~

The sum of indirect flight flow rates on passenger and cargo

transportation for this type aircraft gives common/general/total

indirect f light flow rates on this type aircraft:

V 3 iiOCl _ ~ ‘ 9 !c. nac _L V ~ ic .rp
-~~ 

_.JJI e.r — —‘JIet ~~ —
~

I I I

Analogously are distributed the indirect airport flow rates

according to aircr a ft ty pes w hen th ese ex pen dit ures are not

subdivided into flow rates with respect to the safeguard for

shi pme nts and the saf.guard for the macito—flights:

V c nac _ iii I V 9 Koca.
m l  ~ nic in ‘

V 9 i r~i_ afi l V 9 ioca
an i an

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ IIT~1 ~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~
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I,

$ Page 85.

In this case the coefficients of the second order for the

distribution of indirect a i rpo r t  expenditures are obtained from the

formu las:

an I — “n,ic
,t naC — 

~~,
— I  

~ p

or

~~f lIC = 
~IiaC !N.

L ~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _  - 

-



_ - - - -.~~~~~~~~~~ . _
~~~~~~- -~~~~~~~ .,— —-.- - - -~~~~.—~~~~~~

__ .
~~~~-. . _ - - ,_--

DOC = 77030627 PAGE ~~~77

where Nnp ’ — the amount of given aircraf t depart ures on i type

aircraft.

For each type aircraft

V 3 COCK V 3 K nac 
~
‘ 9 K. ~~ian  an an

I I I

When airport f low ra tes  are subd iv ided  intc  ex pendi tures  with

respect to the safeguard for aircraft departures and shipments, the

first are distributed according to aircraft types on the basis of

coeff icients 
~ n a c~~~ and 

~~rp ”. For the distribution of ind irect flow

rates according to the safeguard for shipments are used the

corresponding coefficients, obtained on the basis of the

relationship/ratio of the prime cost of the shipment of the ton of

- - .- . ~~~~~~~~~~~~~~~~~~~~~~~~~~
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load and one passenger:

~

The pri me cost of air transportatioz~ of i type aircraft is

obtained by the formulas:

a) the passenger transportation

1OO .~~~3

ç ... .~~~~~~~i kopecks,’ton—kiloae ter
f l KM

nicK

or

S~~ =J~~~~~L kopecks/passenger—ka,
1111K

where ~~
3nae the total sum of flow rates for passenger

transportation according to the i aircraf-t type is equal to

.•~~ ~~~~~~~ .~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~
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~ ~
9nac = nac nac 

~ ~~~ 
nec

I I I 1

.4 � 31~~f lP.n1lC rub/samoleto—year;

Page 86.

Wf lKM . annual passenger turnover on this type aircraft;
’

~3111~’

the prima cost of flying hour in part of the passenger

transportation, equal

V 9
nec

rub / samole to—hour ;
Mac

tV~ ’ tine in the air on i type a i r c r a f t ;  A~~~- tbe

productivity of flights in part of the passenger transportation,

nki/saioleto—bour;
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b) the cargo transportation

1OO �~9rP

S kM =
~~~~ kopecks/ton—kiloieter

cc si

or

100 3r—p-- kopecks/tcn’—kilometer,

where all designat ions are the same, but only they refer to cargo air

transportation ;

V V K. rp _~~, V 3 11. rp V 9 lip. rp
3rp~~~~~

3aet ~~~ an ~~~~ en rilb/sa.cleto— year ,I I l I

“.9

rub/samoleto—bour;
-‘IC

_ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  -.4_ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _
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Page 87.

C) t he  given p r o d u c t i o n

-1-.

1W 
kopecks/adjusted ton—km

‘I

or

S np I 100 (
~~~n c

1 
~~ 3r~ )

TicK

where A ’ the genera l  E oductivity of flight , adjusted

ton— km/airplane—ho ur.

Th us, the  mode l l ing  of the processes of the formatio n of flow

rates and the method of distribution coefficients flake it possible to

solve the important questions of the eccncay of air transport. These

methods ma ke it possible to solve other prcb lems of the prime cost of
.jc l 

~~~~~~~~~~~~ t~,CIl~

-C — - . -. -. ---- -—-—-- —- - —  p —
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