
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 

CIMA Global Business Challenge 
 

Case Study 
 

YJ - Oil and gas industry 
 



 

 

1 
 

YJ - Oil and gas industry case 
 

 

Industry background 
 

Oil is a naturally formed liquid found in the Earth’s crust and preserved there for many 
millions of years. Oil is being extracted in increasing volumes and is vital to many 
industries for maintaining industrial growth and for nearly all forms of transportation. 
Natural gas is used in a wide variety of industrial processes, for electricity generation, 
as well as for domestic heating. Natural gas is described as the “cleanest” of all fossil 
fuels, as it generates the lowest levels of carbon emissions of all of the fossil fuels. The 
Middle East remains the region of the world which has the largest proven oil reserves, 
with Saudi Arabia alone possessing over 20% of the known global oil reserves. 
Additionally, the UK’s North Sea and areas in USA, Canada and Russia still have 
substantial reserves. Also there is an increase in oil and gas exploration being 
undertaken in, and around the coasts of, Asian and African countries. 
 
It is not known how long the world's oil reserves will last. The oil industry has stated 
that there are only 40 years of proven reserves. However, with improved technology, 
there is expected to be the ability to extract more oil from known reserves. Therefore, 
the length of time that oil reserves will last is expected to exceed 40 years. However, 
another factor affecting the life of oil reserves is the speed of consumption. This had 
been forecast to grow at a higher rate than has actually occurred in recent years. 
Cutting oil consumption further will prolong the life of global oil reserves. 
 
Natural gas reserves are estimated to last for over 60 years at the current global rate of 
consumption. However, this forecast may be understated as new gas reserves are 
identified and come into production. These natural gas reserves are based on 
geological and engineering information on the volumes that can be extracted using 
existing economic and operating conditions. New natural gas fields are being 
discovered and with the use of new technology gas reserves are able to enter 
production in some of the climatically harsher areas of the world, including in the sub-
Arctic area. Hydraulic fracturing is a technique used to extract natural gas, including 
shale gas, from rock layers below ground using pressurised fluids and is widely used in 
the USA. The rising demand for natural gas, particularly from Asia, may push up natural 
gas prices.  
 
Almost all off-shore oil fields also contain reserves of natural gas. Therefore, drilling 
and production of oil also provides the opportunity to produce and sell natural gas from 
these reserves. 
 
A glossary of terms and definitions is shown on page 15. 
 
There are three major sectors in the oil and gas industry. These are: 
 
1. Upstream – this involves the exploration, drilling of exploratory wells, subsequent 

drilling and production of crude oil and natural gas. This is referred to as the 
“exploration and production” (E&P) business sector. 

 
2. Midstream – this involves the transportation of oil by tankers around the world and 

the refining of crude oil. Gas is transported in two ways, either by gas pipeline or by 
freezing the gas to transform it into a liquid and transporting it in specialised tanker 
ships. Gas in this form is called Liquefied Natural Gas (LNG). 
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3. Downstream – this involves distributing the by-products of the refined oil and gas 
down to the retail level. The by-products include gasoline, diesel and a variety of 
other products. 

 
Most large international oil and gas companies are known as being "integrated" 
because they combine upstream activities (oil and gas exploration and extraction), 
midstream (transportation and the refining process) and downstream operations 
(distribution and retailing of oil and gas products).  
 
This case study is concerned only with upstream operations and some basic 
transportation of oil and gas by tankers to port within the oil and gas industry. 
 
The oil and gas industry comprises a variety of company types including the following: 
 

 Operating companies - these hold the exploration and production licences and 
operate production facilities. Most of these are the large multi-national companies 
which are household names. Many of these companies, although retaining the 
production licence, outsource the entire production operation. 

 Drilling companies - these are contracted to undertake specialist drilling work. They 
own and maintain their own mobile drilling rigs and usually operate globally. 

 Major contractors - these are companies which provide outsourced operational and 
maintenance services to the large operating companies. 

 Floating production, storage and offloading vessels (FPSO’s) – these companies 
operate and maintain floating production, storage and offloading facilities. These 
look like ships but are positioned at oil and gas production sites for years at a time. 

 Service companies – these outsourcers provide a range of specialist support 
services including test drilling, divers and even catering services for off-shore 
drilling facilities. 

 
 

Licences 
 
All companies operating in the exploration and production (E&P) sector need to have a 
licence to operate each oil and gas field. Each country around the world owns the 
mineral rights to all gas and oil below ground or under the sea within its territorial 
waters. The country which owns the mineral rights will wish to take a share in the profits 
derived from any oil or gas produced. This generates enormous revenues for these 
mineral rich countries. 
 
The government of the country which owns the onshore or off-shore land will issue a 
licence based on a set of criteria. Any company wishing to operate in the E&P sector 
needs to prove its credentials to the respective government in terms of: 
 

 its technical ability to bring the potential oil and gas fields into production 

 its awareness and track record in respect of environmental issues 

 the company’s financial capacity in respect of the investment required to bring the 
oil and gas field into production.  

 
As such the above items are known as critical success factors in the industry. 
 
After an E&P company has identified a potential site through surveys (but before any 
drilling has commenced) it needs to apply for a licence. Licensing is conducted in 
differing ways in different areas of the world and there are a variety of alternative types 
of licence that can be applied for. An E&P company could simply apply for a licence to 
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test drill. Test drilling identifies whether an oil and gas field exists and establishes the 
size of it. Once test drilling establishes the existence of commercial levels of oil and gas 
an E&P company could then apply for a production licence. A production licence allows 
it to drill and take the oil and gas fields into production. Licences can be sold on once 
acquired to other companies, subject to approval by the government that issued the 
licence in the first place. 
 
The governments of the countries which have the natural resources of oil and gas raise 
large amounts of revenue from licensing the right to test drill and to bring the oil and 
gas fields into production. There are several ways in which the government raises 
funds from licensing, including entering into a joint venture agreement with the oil and 
gas company to share profits.  
 
The most commonly used form of licensing is through a “Production-Sharing 
Agreement” (PSA) licence. A PSA licence is where the government will take an agreed 
negotiated percentage share in the profits generated by the production of oil and gas, 
i.e. potential revenues from the production of oil and gas less the amortised cost of 
production drilling, any royalty taxes (see below) and all of the production costs. 
However, the entire cost and risk of test drilling rests with each E&P company. If no oil 
or gas is produced, then the entire test drilling loss rests with the oil and gas company. 
The government will only share in the profits when oil and gas are actually produced. 
The split of profits usually allows the oil and gas company to have the largest share, but 
this will vary from government to government and on negotiation skills. Additionally, 
most governments also impose a “royalty” tax, based on a percentage of the market 
value of the oil and gas production. This emphasis on taxes being based on production 
rather than sale encourages E&P companies not to hold large inventories of extracted 
reserves (perhaps waiting for prices increases). 
 
Depending on negotiations and the number of E&P companies applying for a licence, 
the government which owns the oil and gas field is sometimes able to take a large 
percentage of the profits, often making production of oil and gas uneconomic for the oil 
and gas company. This is clearly self-defeating! 
 
Success in being awarded a licence will depend on negotiations concerning the split of 
profits, and also in some countries the relationship between the oil and gas company 
and government officials. Companies bidding for potentially lucrative licences have 
sometimes made illegal payments to government officials or their representatives to 
gain favour. It is often difficult to determine whether a particular oil and gas company 
has been selected due to its competitive bid, its competence, or whether it was due to 
the relationship with a government official.  
 
Some of the smaller E&P companies apply initially for a licence to drill to identify the 
size of the reserves at the oil and gas field and subsequently sell the proven oil and gas 
reserves to a larger oil and gas production company. This larger company then applies 
for a production licence. However, some E&P companies proceed to apply for a 
production licence and commence producing oil and gas which they sell on the open 
market, and share the resultant profits with the licensing government in accordance 
with its licence. 
 
In this industry knowledge carries value. An area that only has the potential for oil and 
gas reserves is not as valuable as one that has proven reserves. In this way if an E&P 
company can merely demonstrate it has found oil it needn’t actually produce the oil to 
make a return. 
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Once an oil and gas field has been test drilled to determine the proven size of oil and 
gas reserves, production drilling can commence. The time taken from identification of a 
potential oil and gas field to the start of oil being produced normally varies between one 
and three years, depending on the technical difficulties being faced. Deepwater fields 
are much more difficult and expensive, and delays here are common. 
 
The total capital investment for drilling undertaken in each licensed gas and oil field that 
goes into production can reach, or even exceed, US$100 million and depends on a 
number of factors. For example, the cost could exceed US$500 million if the oil and gas 
fields are in deep water locations and many production wells are required. A field (if 
large enough) could warrant many individual wells. 
 
The market determines the price of oil and gas by the interaction between demand and 
supply. It is one of the few markets in the world where this is true. As a result E&P 
companies cannot “set” their own prices as the price is determined by the market. 
 

To research how demand and supply based pricing works follow this link 
http://en.wikipedia.org/wiki/Supply_and_demand 

 
 
 
 

http://en.wikipedia.org/wiki/Supply_and_demand
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Independent oil and gas exploration and production (E&P) companies 
 
Independent oil and gas E&P companies are an important feature in the liberalised 
global energy market. The UK and some other European countries have a substantial 
and growing oil and gas exploration and production business sector which comprises a 
range of small listed companies. Some are listed on Alternative Investment Markets 
(AIMs) whereas others have a full stock exchange listing. The investors are typically 
large institutional investors. They look for long term growth in the share price as an 
E&P company becomes successful in identifying and bringing new oil and gas fields 
into production.  
 
These small European oil and gas exploration and production companies have almost 
200 offshore drilling licences spread across over 50 countries worldwide. These 
companies play a vital role in the oil and gas exploration and production industry. They 
have a wide knowledge of the industry and their employees have the expertise and skill 
base to research and identify possible oil and gas fields, and to bring those with the 
most potential into production. 
 

YJ Ltd 
 
YJ Ltd (YJ) is a UK company which was listed on AIM in January 2007 with an initial 
public offering (IPO) of US$60 million. Its main shareholders are 12 large institutional 
shareholders which together own 96% of the shares. YJ had been formed two years 
earlier with the purpose of identifying potential oil and gas fields that could be brought 
into production. 
 
The principal activity of YJ is the exploration of, and production from oil and gas fields. 
The company’s strategy is to explore, appraise and develop into production its licensed 
oil and gas fields both safely and responsibly. Value is created as YJ proceeds through 
the initial stages of exploration through to production. 
 
A summary of YJ’s current operations is shown on pages 8-9. 
 
To date, YJ has been successful in identifying and bringing into production three oil and 
gas fields. This involved obtaining the required licences, test drilling and then 
proceeding through to production drilling at these three locations. It has therefore been 
successful in achieving its investors’ expectations. However, the oil and gas exploration 
industry is hugely capital intensive before any oil or gas can be brought into production 
and sold. Therefore, equity funding alone was inadequate to fund YJ’s plans. Following 
the identification of YJ’s first two oil and gas fields in 2008, it secured loans totalling 
US$140 million to help to finance production drilling. These loans are repayable in 2018 
and are at an interest rate of 11% per year. It was able to secure this funding after 
successful test drilling and obtaining licences, and obtaining an independent report on 
the proven oil and gas reserves at these two locations. 
 
YJ’s bank also provides an overdraft facility of a maximum of US$5 million to help meet 
the peak demands in working capital. The overdraft interest rate is 12% per year.  
 
It is clear from the interest rates above that the lender of the loan funds and the bank 
providing the overdraft saw similar levels of risk (as the interest rates charged on the 
loans were similar). Overdrafts, being unsecured, are traditionally viewed as risky but 
here the loans were also viewed as carrying higher levels of risk. This is because of the 
lack of traditional assets upon which to secure the loans. The loan financier could be 
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said to be accepting higher than usual levels of risk in return for higher than usual 
returns in the form of interest. This is normal in this industry. 
 

YJ’s board 
 

YJ’s board consists of a non-executive Chairman and five non-executive directors as 
well as six executive directors.  
 
A summary of YJ’s board is shown in Appendix 1 on page 16. 
 
Oliver Penn is the founding Chief Executive Officer (CEO). He had always wanted to 
form an E&P company and to recruit a team of experts in their specialised areas who 
he could trust to share his vision of success. He was very pleased with YJ’s success 
since YJ’s formation in 2005. However, he suffered serious ill health and chose to retire 
in April 2014.  
 
Ullan Shah is the newly appointed CEO and started in June 2014. He has spent his first 
month since starting visiting all of YJ’s operational oil and gas fields, and speaking to 
the geologists and survey teams on current potential oil and gas fields. At the first 
board meeting after Ullan Shah had been appointed, he informed his colleagues that he 
wants YJ to identify and bring new oil and gas fields into operation at a faster rate than 
currently achieved. Orit Mynde (Chief Financial Officer) was concerned that YJ did not 
currently have adequate funding in place for test and production drilling at new 
locations. This is because almost all of YJ’s cash generated from operations was 
already being spent on current operational oil and gas fields as well as on surveying 
potential new oil and gas fields. Further new funding would be required for test and 
production drilling at any newly licensed oil and gas fields, depending on if, and when, 
YJ was to be granted further licences. 
 

YJ’s shares and financials 
 
YJ has 10 million shares in issue, each of US$1 par value. Par value is the book value 
of each share it is rarely the market value. If shareholders pay more than the par value 
to a company to buy new shares then the excess is known as a share premium. The 
shares were offered at the IPO (Initial Public Offering) at US$6 per share. This 
comprised the nominal value of US$1 per share plus a share premium of US$5 per 
share. The company has an authorised share capital of 50 million shares. The 
company has not issued any further shares since its IPO in 2007. However, the new 
CEO, Ullan Shah, is planning to buy 200,000 shares on the market in 2014. To date, 
the board of YJ has not declared any dividends. The shares are held as follows: 
 

 Number of shares 
held at  

31 March 2014 

Percentage 
shareholding 

 Million 
 

 

Institutional shareholders  9.60 96.0 % 
Oliver Penn (now retired)  0.20  2.0 % 
Orit Mynde  0.05   0.5 % 
Milo Purdeen  0.10  1.0 % 
Jason Oldman  0.05  0.5 % 

 
Total 

 
10.00 

 
100 % 

 



 

 

7 
 

Even though YJ is listed in the UK, it prepares its accounts in US Dollars, as is usual in 
the oil and gas industry. All revenues from the sale of oil and gas are priced in US 
Dollars. Its operating expenses are incurred in a range of European, African and Asian 
currencies, and therefore it is exposed to the impact of currency fluctuations. Where 
possible, YJ uses a range of hedging techniques to minimise its currency exposure. No 
advice is sought on currency hedging as YJ is happy with its operations in this area. 
 
YJ’s revenues grew by 47% to US$174 million in 2013/14 and the company reported 
record post-tax profits of US$41 million (2012/13 was US$20 million). The company 
has made operating losses in each year through to and including 2011/12 due to the 
high exploration costs that precede the revenue streams.  
 
Its first profitable year was the year ended 31 March 2013 and all of its previous tax 
losses resulted in no tax being payable for the 2012/13 financial year. The level of 
profits in the year ended 31 March 2014 were sufficiently high for the remaining tax 
losses to be used up, resulting in a small tax liability in the last financial year. 
Consequently any further profits will be fully taxable at 24%. 
 
An extract from YJ’s accounts for the year ended 31 March 2014 is shown in Appendix 
2 on page 18. 
 
YJ’s cash flow statement for the year ended 31 March 2014 is shown in Appendix 3 on 
page 19. 
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Drilling for oil and gas 
 
All of the drilling operations that YJ undertakes are off-shore and in shallow water. YJ’s 
geologists and survey teams are experts at studying and scanning potential areas for 
oil and gas reserves. YJ’s team undertakes extensive survey work over potential oil and 
gas fields including 2D and 3D seismic surveys and controlled source electromagnetic 
mapping to try to establish the size and depth of possible oil and gas reserves, before 
licence applications and test drilling commences. The team has been extremely 
successful to date with only one failure (see below). 
 
Once a location has been identified and licences obtained, then an off-shore installation 
is set up. Oil and gas off-shore installations are industrial “towns” at sea, carrying the 
people and equipment required to access the oil and gas reserves hundreds or even 
thousands of metres below the seabed. YJ uses outsourced drilling teams and 
outsourced service personnel for these off-shore installations. YJ hires mobile drilling 
platforms and FPSOs as the cost of owning drilling platforms is too prohibitive. As such 
YJ only supervises the technical operations. Its expertise rests with its geology 
knowledge and its ability to control the outsourcers. 
 
The cost of drilling each production shallow-water well can be in excess of US$30 
million. Therefore, before oil and gas production can commence, it is necessary to 
undertake preliminary test drilling to confirm exactly where the oil or gas reserves are 
and the size of the reserves. After test drilling has been undertaken, the most effective 
way to extract the oil and gas and bring them to the surface is established. 

Oil and gas fields are classified according to the reasons for drilling and the type of well 
that is established. The classifications are: 

 “Test” or “Exploration wells”. Defined as wells which are drilled purely for 
information gathering purposes in a new area. Their function is to establish whether 
survey information has accurately identified a potential new oil and gas reserve. 
Test wells are also used to assess the characteristics of a proven oil or gas reserve, 
in order to establish how best to bring the oil and gas into production.  

 

 “Production wells”. Defined as wells which are drilled primarily for the production of 
oil or gas. These are drilled after the oil or gas reserve has been assessed, the size 
of the oil or gas reserve has been proved, and the safest and most effective method 
for getting the oil or gas to the surface has been determined.  

 

YJ’s current operations 
 
YJ currently has three oil and gas fields in production. These three oil and gas fields 
are relatively small compared to some of the larger oil and gas fields operated by the 
multi-national oil companies. All three oil and gas fields are located off-shore with 
shallow-water drilling wells. One of YJ’s oil and gas fields is located off-shore around 
Africa, field AAA. Two are located off-shore around Asia, fields BBB and CCC. These 
three oil and gas fields were identified and surveyed in the company’s first few years of 
operation. AAA and BBB have been in production since 2011. CCC was brought into 
production in early April 2013.  
 
YJ has PSA licences from each of the respective governments for these three oil and 
gas fields whereby the governments receive a share of the profits after royalties and 
production costs. The royalty and licence costs are included in the cost of sales in the 
Profit or Loss Statement. 
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YJ’s three current oil and gas fields have been independently checked to verify their 
proven commercial reserves. These proven commercial oil and gas reserves total: 
 

 Oil:  9.198 mmbbl (mmbbl is defined as “millions of barrels of oil”). 

 Gas: 12.780 mmbble (mmbble is defined as “millions of barrels of oil 
equivalent”).  

 
These reserves exclude “contingent resources” of oil and gas. Contingent resources 
are defined as oil and gas reserves which are not commercially feasible to extract using 
current technology. 
 
Details of the production of oil and gas from these three oil and gas fields for the last 
two financial years are shown in Appendix 4 on page 20. 
 
YJ’s geologists and survey teams are currently investigating 12 further potential oil and 
gas fields. This includes four oil and gas fields in Asia and Africa for which YJ has 
applied for licences to test drill. The outcome of the application for these four licences 
should be known over the next six months. Milo Purdeen (Director of Exploration) and 
Jason Oldman (Director of Legal Affairs) have worked closely to meet all of the 
requirements of the licence applications for the four identified potential oil and gas 
fields. However, they both find dealing with some members of the government of the 
African and Asian countries, which own the on-shore and off-shore land, difficult and at 
times ethically challenging. Some of these Asian and African government officials have 
requested payment of fees, which Jason Oldman considers to be bribes. He has clearly 
stated that this is not how YJ conducts business and took a clear ethical stance with the 
support of Oliver Penn. 
 
The remaining eight potential oil and gas fields, in Asia and Africa, are at earlier stages 
of survey work and exploration. 
 
Since YJ was listed on AIM in 2007, it has applied for a total of eight licences for test 
drilling, including the four it is awaiting to hear whether it will be given a licence for. 
Only one potential oil and gas field, DDD, was established to be far smaller than had 
been originally estimated and was not considered economic to take into production.  
 
The total cost of test drilling for the oil and gas field, DDD, which was not taken into 
production, was written off in the Profit or Loss Statement in 2011/12. This write-off cost 
was US$15 million. YJ’s geologists and survey team have since become even more 
careful when identifying potential new oil and gas fields following this write-off. 
However, the fact that only one of YJ’s potential oil and gas fields did not go into 
production is considered to be an acceptable risk, as some competitors incur a higher 
proportion of write-offs to the number of oil and gas fields that enter production. 
 
YJ outsources all of its drilling work to specialised companies. At the end of March 
2014, it employed fewer than 200 employees. Of these employees, around half of them 
work on the exploration of potential new oil and gas fields. Of the remaining employees 
of YJ, there is a small specialised team which works on licence applications and the 
rest are involved with the management and supervision of operations at YJ’s three 
current operational oil and gas fields. 
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Investors’ expectations 
 
Overall YJ’s institutional investors are pleased with YJ’s ability in bringing the three oil 
and gas fields into production and to see that revenues are now being generated, after 
experiencing over five years of losses. This was to be expected for a start-up E&P 
company. The market was unhappy at the write-off of drilling costs for the oil and gas 
field DDD, but one failed oil and gas field is deemed to be an acceptable risk in this 
sector. Therefore, YJ’s geologists and survey teams are considered to be doing their 
research work extremely well. 
 
YJ’s share price was US$6 per share when it was listed in 2007, and rose shortly after 
listing to around US$7 per share. The share price did not move materially until YJ 
announced finding its first two potential oil and gas fields in 2008. YJ’s share price has 
fluctuated during 2013/14, due to Oliver Penn’s much publicised illness and concerns 
over the company’s future, but rallied after the appointment of Ullan Shah.  
 
YJ’s share price at the end of December 2013 was US$26.80 per share and this was 
broadly unchanged by March 2014. 
 
YJ’s institutional investors are hoping for an announcement on whether it will be 
successful in being granted the four test drilling licences it has applied for. Other E&P 
companies have also applied for licences for these four oil and gas fields. 
 

Accounting for revenues and costs 
 
The financial accounting principles in the oil and gas industry are complex and the 
basic principles are outlined below. No investigation into financial accounting principles 
is required. 
 
Revenues are accounted for at the point of sale which is at the same time as the legal 
transfer of ownership. This typically occurs when the contracted volumes of oil and gas 
are delivered to the port in the country agreed in the contract of sale. YJ is generally 
responsible for the transportation of the oil and gas from the oil or gas fields to the entry 
port in the agreed country. This is usually a port close to the respective oil and gas 
fields. YJ’s customers are then responsible for the onward transportation, or storage of 
the gas or oil, from the agreed port. LNG is often stored in huge LNG storage tanks that 
are located near to several ports before onwards transportation. 
 
YJ sells its oil and gas: 
 

 at the spot price on the open market to a range of buyers  
or 

 on a commodity exchange, where oil and gas is sold in the form of a derivative, 
which is a promise to deliver a certain amount of oil or gas on a certain date at a 
specified place for a certain price.  

 
YJ can always sell its oil and gas, and it is usually sold before the oil and gas is shipped 
ashore. The cost of oil and gas production is charged to the Profit or Loss Statement to 
match the volumes sold. Cost of sales includes the operating costs associated with 
operating wells from which oil and gas are being extracted (after drilling has been 
completed). These oil and gas production costs include royalties, PSA licence costs, 
the costs of delivering oil and gas to the ports at which the customers take delivery, as 
well as the amortisation of test and production drilling costs. 
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Administrative expenses include health, safety and environmental management costs, 
and are charged to the Profit or Loss Statement on an accruals basis relating to the 
time period to which they relate. 
 

Accounting for oil and gas exploration costs 
 
The accounting method used by YJ to account for oil and gas exploration costs is to 
capitalise all costs of exploration that lead to the successful generation of oil and gas 
fields. The GAAP accounting concept is that the oil and gas exploration costs are 
assets that are to be charged against revenues in the Profit or Loss Statement as the 
assets, i.e. the oil and gas fields are used. The oil and gas fields are treated in the 
Statement of Financial Position as long-term assets. This is because, like other capital 
equipment, the oil and gas reserves are considered to be long-term productive assets. 
 
All of the drilling and exploration costs associated with oil and gas fields that are 
unsuccessful and will not go into production are written off in their entirety. This 
includes any costs previously capitalised at the point that the oil and gas field is 
determined not to be productive.  
 
YJ has capitalised the costs of the drilling of all its wells within its three operational oil 
and gas fields and this is written off against revenues each year. The net book value of 
capitalised drilling and explorations costs, together with a small amount of other non-
current assets, was US$189 million at the end of March 2014. 
 

IT systems 
 
When YJ was established in 2005 it implemented a range of IT systems using licensed 
off-the-shelf IT packages. Where possible the industry leading software package was 
selected. The IT systems are fully integrated and enable the production of executive 
summary reports as well as the ability to drill down to gain specific data on each entry 
or event. The IT systems that YJ operates are: 
 

 A multi-currency nominal ledger, with integrated sales and purchase ledgers. Each 
entry identifies the project and the designated areas within each of the oil and gas 
fields. Therefore, costs can be identified by cost type, and also by each area within 
a survey area, test drilling location or an operational oil and gas field. 

 A fixed assets register. 

 Survey and scanning software packages, enabling the geologists to share data and 
build up 3D images for each area within a potential oil and gas field. 

 Health, safety and environmental (HSE) IT systems to monitor and report on all 
HSE preventative actions taken and all actual incidents that occur. These systems 
enable all of YJ’s managers to extract reports on risk management and preventative 
actions that have been taken, or are planned for the future. 

 Production of Environmental Impact Statements for each location that YJ is 
operating in, including potential oil and gas fields, as well as all test drilling locations 
and the three oil and gas fields that are currently in production. 
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Health, Safety and Environmental issues 
 
Health, Safety and Environmental (HSE) issues are firmly placed at the top of YJ’s 
objectives. YJ wishes to ensure that it actively prepares for and manages the risks it 
faces in the hostile and difficult environments in which it operates. Lee Wang, Director 
of Health, Safety and Environment, considers that accident prevention is a key factor in 
the oil and gas industry, as the results of even a minor accident can be significant or 
even catastrophic. Undertaking survey and test drilling in unknown areas, particularly 
off-shore drilling, carries risks. All of YJ’s survey and drilling work undertaken in the last 
seven years has been completed without any major HSE incidents. Lee Wang 
endeavours to maintain high standards of HSE in YJ and this has been achieved in the 
following ways: 
 

 Strong leadership and clearly defined responsibilities and accountabilities for HSE 
throughout YJ and its outsourced suppliers. 

 Appointment of competent employees to manage activities. 

 Developing specific HSE plans for each potential oil and gas field depending on the 
local and environmental conditions. 

 Selecting, appointing and effectively managing competent outsourced contractors. 

 Preparing and testing response plans to ensure that any incident can be quickly 
and efficiently controlled, reported on and actions taken to ensure that it does not 
re-occur. 

 Continuous improvement of HSE performance by monitoring, reporting and on-site 
audits. 

 Regular management reviews of YJ’s HSE IT systems to ensure that its IT systems 
meet or exceed international standards. 

 
Following some international terrorist incidents in early 2013, Lee Wang persuaded the 
board to appoint an international security company. This security company provides 
trained personnel to improve the security at all of YJ’s test drilling and production 
drilling locations and has done so since April 2013. This security company also escorts 
all of YJ’s employees and outsourced personnel whilst they are travelling to, and from, 
all of YJ’s drilling sites. 
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Corporate social responsibility 
 
Corporate social responsibility (CSR) is central to the way in which YJ operates. In 
order to satisfy all of its shareholders and other stakeholders, YJ always considers the 
implications of its actions and CSR is incorporated into its management systems and 
procedures.  
 
YJ defines its CSR policies and procedures against international best practice and it 
covers five key areas. This is shown in the diagram below: 

  
Business challenges facing YJ 
 
Like other companies in the oil and gas industry, whether large or small, YJ faces a 
range of challenges which are summarised as follows: 
 
1. Considering sustainability issues – oil and gas are finite resources. 
2. Complying with increasingly complex regulatory and reporting requirements. 
3. Improving operational performance – once an existing oil field is operational the 

only way to actively manage a better performance is to improve operational 
efficiency. 

4. Recruiting and retaining a motivated workforce with the required skill set. 
5. Managing the risk of oil and gas exploration which results in an unsuccessful oil or 

gas field that cannot be taken into production. 
6. Managing the risk of accidents. 
7. Managing the threat posed by terrorist activities. 

Social & 
communities: 

 
To foster good 

relationships with 
all stakeholders & 
local communities. 

Business ethics: 
 

To conduct all 
business dealings 
with integrity and 

to the highest 
standards. 

Human resources: 
 

To reward 
performance. 

Discrimination is 
not tolerated. 

Environment: 
 

To strive to protect 
the environments 

in which we 
operate. 

Health and safety: 
 

To achieve high 
standards of 

performance to 
ensure safety of 
our workforce. 

 

 

YJ –  
Summary of 
CSR policy 
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8. Managing other risks including financial, political and operational risks – all E&P 
companies carry out extensive risk assessments. 
 

The world was horrified by the extent of the oil disaster following the explosion and 
sinking of the Deepwater Horizon oil and gas drilling rig in April 2010. The explosion 
was caused by a leakage of high-pressure natural gas which ignited. It resulted in 11 
deaths and many injuries to workers on the oil and gas drilling rig. It also caused a 
massive oil spill. Approximately 4.9 million barrels of oil leaked into the sea, resulting in 
a major natural disaster that took months to contain.  
 
 

Farm-in and farm-out possibilities 
 
Within the oil and gas industry, companies can buy into an existing licence for E&P or 
sell their share in an existing licence to another company. The acquiring company has 
to satisfy the government of the country which issued the licence that it meets all of its 
specified credentials.  
 
These licence possibilities are defined as follows: 
 

 Farm-in is defined as acquiring an interest in a licence from another E&P company. 
 

 Farm-out is defined as assigning or selling an interest in a licence to another oil and 
gas production company. This is a commonly used arrangement with many smaller 
E&P companies like YJ. 

 
To date, YJ has not participated in either of the farm-in or farm-out possibilities. All 
three of the oil and gas fields that are currently in operation were identified and 
discovered and brought into production solely by YJ with no other company involved. 
 
YJ was able to secure adequate financing to enable it to bring the three current oil and 
gas fields into production. However, YJ has licence applications pending for four new 
oil and gas fields and is currently surveying eight further potential oil and gas fields. It 
does not yet have adequate funding in place to satisfy the financing required in order to 
bring all of these potential oil and gas producing fields into production, assuming that it 
is granted the licence for them and the test drilling proves that there are sufficient 
reserves to go into production.  
 
YJ will need to either secure additional equity or loan finance if it is granted any other 
licences, or it may be able to use some of its cash generated from operations. 
Alternatively, YJ may need to consider a farm-out arrangement for part of one or more 
licences that it may be granted in the future.  
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Glossary of terms 
 

 
Term / 
Abbreviation 
 

 
Definition 

  
E&P Exploration and production. 

 
  
LNG Liquefied Natural Gas.  

This is where natural gas is frozen to form a liquid to make 
transportation and storage easier and more compact.  
 

  
FPSO Floating production, storage and offloading vessel. 

 
  
Licence Government authorisation granted to a company, or companies, for 

the exploration and production of oil and gas within a specified 
geographical area (which the country owns) for a specified time 
period. 
 

  
PSA Production-Sharing Agreement.  

This is a commonly used form of licensing where the government 
will take an agreed negotiated percentage share in the profits 
generated from the production of oil and gas. 
 

  
bopd Barrels of oil produced per day. 

 
  
mmbbl Millions of barrels of oil.  

This is bopd multiplied by 365 days to calculate annual volumes. 
 

  
boepd Barrels of oil equivalent per day.  

This is natural gas volumes expressed in the equivalent volume of a 
barrel of oil. 
 

mmbble Millions of barrels of oil equivalent.  
This is boepd multiplied by 365 days to calculate annual volumes. 
 

  
Farm-in To acquire an interest in a licence from another E&P company. 

 
  
Farm-out To assign or sell an interest in a licence to another oil and gas 

production company. 
 

  
HSE Health, safety and environment 
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Appendix 1 

YJ’s board 
 

Jeremy Lion - Non-executive Chairman 
Jeremy Lion, aged 50, has been the non-executive Chairman since YJ was formed in 
2005. He has held a range of senior roles in the oil and gas exploration industry. He is 
well respected for his experience, especially in the E&P sector. He began his career as 
an engineer in oil production and knows and appreciates the risks of the industry. 
 
Chief Executive Officer (CEO): Oliver Penn - recently retired 

   Ullan Shah - newly appointed 
Dr Oliver Penn, aged 52, had been the CEO of YJ from its formation in 2005. He has 
worked in the oil and gas industry for over 30 years. He was an inspirational leader and 
YJ’s success to date was due to the team he recruited into YJ. However, he suffered 
very serious ill health in December 2013 and decided to retire in April 2014. He still 
holds the 200,000 shares in YJ that he purchased when the company was listed in 
2007. 
 
Ullan Shah, aged 55, was appointed CEO on 1 June 2014, after being head-hunted 
from another successful, but larger, E&P oil and gas company. He is also known for his 
ability to bring potential oil and gas fields from survey stage to operation and production 
in a short time period, and he has many important connections in the industry.  
 
Orit Mynde – Chief Financial Officer (CFO) 
Orit Mynde, aged 46, has been the CFO since YJ was formed in 2005. He has worked 
in a range of industries but prior to joining YJ he was working in a senior finance role for 
a multi-national oil company. He wanted the challenge of being involved in a start-up 
E&P business. The speed of YJ’s expansion and bringing three oil and gas fields into 
production within a few years of the company’s formation has more than exceeded his 
expectations for the company’s success. He owns 50,000 shares in YJ which he 
purchased in 2007.  
 
Milo Purdeen – Director of Exploration 
Milo Purdeen, aged 45, is a geologist who spent 18 years working for one of the large 
global oil and gas companies in exploration. He has been a keen advocate of the range 
of new scanning techniques which helps to identify possible oil fields. He joined YJ in 
2005 and has been instrumental in the location of oil and gas fields, and the successful 
bidding and licensing of YJ’s three current oil and gas fields. He owns 100,000 shares 
in YJ which he purchased in 2007.  
 
Adebe Ayrinde – Director of Drilling Operations 
Adebe Ayrinde, aged 58, has worked for some large, international energy companies 
for over 30 years. He became frustrated by these companies’ lack of commitment to 
environmental and safety aspects of drilling operations. He joined YJ four years ago 
when its first oil field was licensed and ready to be drilled. Adebe Ayrinde is responsible 
for the selection, appointment and management of all outsourced specialist drilling 
teams. He does not hold any shares in YJ. 
 
Jason Oldman – Director of Legal Affairs 
Jason Oldman, aged 39, is a qualified lawyer with 12 years experience in the energy 
sector. He is experienced in negotiating PSA agreements as part of the licensing 
procedure for potential new oil and gas fields. He has experience in farm-out 
arrangements in the oil and gas industry. He joined YJ in 2005. He owns 50,000 shares 
in YJ which he purchased in 2007.  
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Lee Wang – Director of Health, Safety and Environment 
Lee Wang, aged 48, has worked in the gas and oil industry for over 25 years. He fully 
understands the enormous risks facing employees, sub-contractors and the 
environment during the oil exploration phase and the additional risks faced during oil 
production. He does not hold any shares in YJ. 
 
5 Non-executive directors 
All five non-executive directors have a wealth of experience in the oil and gas 
exploration and production business and are able to help advise the board about a wide 
variety of business challenges. 
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Appendix 2 
Extract from YJ’s Profit or Loss Statement,  

Statement of Financial Position and Statement of Changes in Equity 
 
Profit or Loss Statement 

 Year ended 
31 March 2014 

   Year ended 
 31 March 2013 

  US$ 
million 

 US$ 
million 

     

Revenue  174.0  118.4 
Cost of sales  94.4  66.1 

Gross profit  79.6  52.3 
Distribution costs  0.5  0.3 
Administrative expenses  22.1  16.3 

Operating profit  57.0  35.7 
 

Finance income  0.1  0.1 
Finance expense  15.6  15.8 

Profit before tax  41.5  20.0 
Tax expense (effective tax rate is 24% but YJ had 
cumulative tax losses since its formation) 

  

0.5 
  

0 

 
Profit for the period 

  

41.0 
  

20.0 

 

 
Statement of Financial Position 

As at  
 31 March 2014 

As at 
 31 March 2013 

 US$ 
million 

US$ 
million 

US$ 
million 

US$ 
million 

Non-current assets (net) 
 

 189.0  165.8 

Current assets      

 Inventory 25.0  14.0  

 Trade receivables 6.5  3.2  

  Deferred tax 0  9.5  

 Cash and cash equivalents 13.6  0.2  

Total current assets  45.1  26.9 

Total assets  234.1  192.7 
 

Equity and liabilities 
    

Equity     
  Issued share capital 10.0  10.0  
  Share premium 50.0  50.0  

  Retained earnings 1.7  (39.3)  

Total Equity  61.7  20.7 
 

Non-current liabilities 
 Long term loans  

  

 
140.0 

  

 
140.0 

     
Current liabilities     

 Bank overdraft 0  3.5  

 Trade payables 31.9  28.5  

 Tax payable 0.5  0  

Total current liabilities  32.4  32.0 

Total equity and liabilities  234.1  192.7 
 

Note: Paid in share capital represents 10 million shares of US$1 each at 31 March 2014. 
 

Statement of Changes in Equity 

For the year ended 31 March 2014 

Share 
capital 

Share 
premium 

 Retained     
earnings 

 Total 

 
 

US$ 
million 

US$ 
million 

US$ 
million 

US$ 
million 

 

Balance at 31 March 2013 10.0 50.0 (39.3) 20.7 
Profit  - - 41.0 41.0 
Dividends paid - - 0 0 

Balance at 31 March 2014 10.0 50.0 1.7 61.7 
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Appendix 3 
 

Statement of Cash Flows 
 

 Year ended  
31 March 2014 

 US$ 
million 

US$ 
million 

 
Cash flows from operating activities:   
   
Profit before taxation (after Finance costs (net))  41.5 
   
Adjustments:   
 Depreciation & amortisation of E&P drilling costs 24.0  
 Finance costs (net) 15.5  

  39.5 
 (Increase) / decrease in inventories (11.0)  
 (Increase) / decrease in trade receivables (3.3)  
 (Increase) / decrease in deferred tax asset 9.5  
 Increase / (decrease) in trade payables (excluding taxation) 3.4  

  (1.4) 
   
 Finance costs (net) paid (15.5)  
 Tax paid 0  

  (15.5) 

   
Cash generated from operating activities  64.1 
 
Cash flows from investing activities: 

  

 Purchase of non-current assets (net) 
 (including capitalised E&P costs) 

 
(47.2) 

 

 
Cash used in investing activities 

  
(47.2) 

   
Cash flows from financing activities:   
 Dividends paid 0  

 
Cash flows from financing activities 

  
0 

 
Net increase in cash and cash equivalents 

  
16.9 

   
Cash and cash equivalents at 31 March 2013 
(including short-term bank overdraft) 

 (3.3) 

   

 
Cash and cash equivalents at 31 March 2014 

  
13.6 
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Appendix 4 

YJ’s oil and gas production  
 

Operational oil and gas fields: 
 
Location – Continent 

AAA 
 

Africa 

BBB 
 

Asia 

CCC 
 

Asia 

Total 
 

Production in year to 31 March 2013:     
Oil – bopd 1,500 900 0 2,400 

 
   - mmbbl 0.55 0.33 0 0.88 

 
Total oil revenues                     US$million 

 
59.7 

 
35.8 

 
0 

 
95.5 

     
Gas - boepd  1,500 1,800 0 3,300 

 
    - mmbble 0.55 0.66 0 1.21 

 
Total gas revenues                    US$million 

 
10.4 

 
12.5 

 
0 

 
22.9 

 
Total oil & gas revenues for year ended 31 March 2013 
                                   US$million 

 
70.1 

 
48.3 

 
0 

 
118.4 

 

 
Production in year to 31 March 2014: 

    

Oil – bopd 1,500 1,200 800 3,500 
 

   - mmbbl 0.55 0.44 0.29 1.28 

 
Total oil revenues                     US$million 

 
60.3 

 
48.2 

 
32.1 

 
140.6 

     
Gas - boepd  1,500 2,000 1,500 5,000 

 
    - mmbble 0.55 0.73 0.55 1.83 

 
Total gas revenues                    US$million 

 
10.0 

 
13.4 

 
10.0 

 
33.4 

 
Total oil & gas revenues for year ended 31 March 2014 
                                   US$million 

 
70.3 

 
61.6 

 
42.1 

 
174.0 
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An FPSO 
 
 

 
 

An oil rig (one of many in an oil field) 
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APPLICABLE MATHS TABLES AND FORMULAE 
 
Present value table 
 
Present value of 1.00 unit of currency, that is (1 + r)-n where r = interest rate; n = 
number of periods until payment or receipt. 

 
Periods 

(n) 
Interest rates (r) 

1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 

 1 0.990 0.980 0.971 0.962 0.952 0.943 0.935 0.926 0.917 0.909 
 2 0.980 0.961 0.943 0.925 0.907 0.890 0.873 0.857 0.842 0.826 
 3 0.971 0.942 0.915 0.889 0.864 0.840 0.816 0.794 0.772 0.751 
 4 0.961 0.924 0.888 0.855 0.823 0.792 0.763 0.735 0.708 0.683 
 5 0.951 0.906 0.863 0.822 0.784 0.747 0.713 0.681 0.650 0.621 
 6 0.942 0.888 0.837 0.790 0.746 0705 0.666 0.630 0.596 0.564 
 7 0.933 0.871 0.813 0.760 0.711 0.665 0.623 0.583 0.547 0.513 
 8 0.923 0.853 0.789 0.731 0.677 0.627 0.582 0.540 0.502 0.467 
 9 0.914 0.837 0.766 0.703 0.645 0.592 0.544 0.500 0.460 0.424 
10 0.905 0.820 0.744 0.676 0.614 0.558 0.508 0.463 0.422 0.386 
11 0.896 0.804 0.722 0.650 0.585 0.527 0.475 0.429 0.388 0.350 
12 0.887 0.788 0.701 0.625 0.557 0.497 0.444 0.397 0.356 0.319 
13 0.879 0.773 0.681 0.601 0.530 0.469 0.415 0.368 0.326 0.290 
14 0.870 0.758 0.661 0.577 0.505 0.442 0.388 0.340 0.299 0.263 
15 0.861 0.743 0.642 0.555 0.481 0.417 0.362 0.315 0.275 0.239 
16 0.853 0.728 0.623 0.534 0.458 0.394 0.339 0.292 0.252 0.218 
17 0.844 0.714 0.605 0.513 0.436 0.371 0.317 0.270 0.231 0.198 
18 0.836 0.700 0.587 0.494 0.416 0.350 0.296 0.250 0.212 0.180 
19 0.828 0.686 0.570 0.475 0.396 0.331 0.277 0.232 0.194 0.164 
20 0.820 0.673 0.554 0.456 0.377 0.312 0.258 0.215 0.178 0.149 

 

 
Periods 

(n) 
Interest rates (r) 

11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

 1 0.901 0.893 0.885 0.877 0.870 0.862 0.855 0.847 0.840 0.833 
 2 0.812 0.797 0.783 0.769 0.756 0.743 0.731 0.718 0.706 0.694 
 3 0.731 0.712 0.693 0.675 0.658 0.641 0.624 0.609 0.593 0.579 
 4 0.659 0.636 0.613 0.592 0.572 0.552 0.534 0.516 0.499 0.482 
 5 0.593 0.567 0.543 0.519 0.497 0.476 0.456 0.437 0.419 0.402 
 6 0.535 0.507 0.480 0.456 0.432 0.410 0.390 0.370 0.352 0.335 
 7 0.482 0.452 0.425 0.400 0.376 0.354 0.333 0.314 0.296 0.279 
 8 0.434 0.404 0.376 0.351 0.327 0.305 0.285 0.266 0.249 0.233 
 9 0.391 0.361 0.333 0.308 0.284 0.263 0.243 0.225 0.209 0.194 
10 0.352 0.322 0.295 0.270 0.247 0.227 0.208 0.191 0.176 0.162 
11 0.317 0.287 0.261 0.237 0.215 0.195 0.178 0.162 0.148 0.135 
12 0.286 0.257 0.231 0.208 0.187 0.168 0.152 0.137 0.124 0.112 
13 0.258 0.229 0.204 0.182 0.163 0.145 0.130 0.116 0.104 0.093 
14 0.232 0.205 0.181 0.160 0.141 0.125 0.111 0.099 0.088 0.078 
15 0.209 0.183 0.160 0.140 0.123 0.108 0.095 0.084 0.079 0.065 
16 0.188 0.163 0.141 0.123 0.107 0.093 0.081 0.071 0.062 0.054 
17 0.170 0.146 0.125 0.108 0.093 0.080 0.069 0.060 0.052 0.045 
18 0.153 0.130 0.111 0.095 0.081 0.069 0.059 0.051 0.044 0.038 
19 0.138 0.116 0.098 0.083 0.070 0.060 0.051 0.043 0.037 0.031 
20 0.124 0.104 0.087 0.073 0.061 0.051 0.043 0.037 0.031 0.026 
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Cumulative present value of 1.00 unit of currency per annum, Receivable or Payable at 

the end of each year for n years 
r

r n)(11
 

 
Periods 

(n) 
Interest rates (r) 

1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 

 1 0.990 0.980 0.971 0.962 0.952 0.943 0.935 0.926 0.917 0.909 
 2 1.970 1.942 1.913 1.886 1.859 1.833 1.808 1.783 1.759 1.736 
 3 2.941 2.884 2.829 2.775 2.723 2.673 2.624 2.577 2.531 2.487 
 4 3.902 3.808 3.717 3.630 3.546 3.465 3.387 3.312 3.240 3.170 
 5 4.853 4.713 4.580 4.452 4.329 4.212 4.100 3.993 3.890 3.791 

 6 5.795 5.601 5.417 5.242 5.076 4.917 4.767 4.623 4.486 4.355 
 7 6.728 6.472 6.230 6.002 5.786 5.582 5.389 5.206 5.033 4.868 
 8 7.652 7.325 7.020 6.733 6.463 6.210 5.971 5.747 5.535 5.335 
 9 8.566 8.162 7.786 7.435 7.108 6.802 6.515 6.247 5.995 5.759 
10 9.471 8.983 8.530 8.111 7.722 7.360 7.024 6.710 6.418 6.145 

11 10.368 9.787 9.253 8.760 8.306 7.887 7.499 7.139 6.805 6.495 
12 11.255 10.575 9.954 9.385 8.863 8.384 7.943 7.536 7.161 6.814 
13 12.134 11.348 10.635 9.986 9.394 8.853 8.358 7.904 7.487 7.103 
14 13.004 12.106 11.296 10.563 9.899 9.295 8.745 8.244 7.786 7.367 
15 13.865 12.849 11.938 11.118 10.380 9.712 9.108 8.559 8.061 7.606 

16 14.718 13.578 12.561 11.652 10.838 10.106 9.447 8.851 8.313 7.824 
17 15.562 14.292 13.166 12.166 11.274 10.477 9.763 9.122 8.544 8.022 
18 16.398 14.992 13.754 12.659 11.690 10.828 10.059 9.372 8.756 8.201 
19 17.226 15.679 14.324 13.134 12.085 11.158 10.336 9.604 8.950 8.365 
20 18.046 16.351 14.878 13.590 12.462 11.470 10.594 9.818 9.129 8.514 

 
Periods 

(n) 
Interest rates (r) 

11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

 1 0.901 0.893 0.885 0.877 0.870 0.862 0.855 0.847 0.840 0.833 
 2 1.713 1.690 1.668 1.647 1.626 1.605 1.585 1.566 1.547 1.528 
 3 2.444 2.402 2.361 2.322 2.283 2.246 2.210 2.174 2.140 2.106 
 4 3.102 3.037 2.974 2.914 2.855 2.798 2.743 2.690 2.639 2.589 
 5 3.696 3.605 3.517 3.433 3.352 3.274 3.199 3.127 3.058 2.991 

 6 4.231 4.111 3.998 3.889 3.784 3.685 3.589 3.498 3.410 3.326 
 7 4.712 4.564 4.423 4.288 4.160 4.039 3.922 3.812 3.706 3.605 
 8 5.146 4.968 4.799 4.639 4.487 4.344 4.207 4.078 3.954 3.837 
 9 5.537 5.328 5.132 4.946 4.772 4.607 4.451 4.303 4.163 4.031 
10 5.889 5.650 5.426 5.216 5.019 4.833 4.659 4.494 4.339 4.192 

11 6.207 5.938 5.687 5.453 5.234 5.029 4.836 4.656 4.486 4.327 
12 6.492 6.194 5.918 5.660 5.421 5.197 4.988 4.793 4.611 4.439 
13 6.750 6.424 6.122 5.842 5.583 5.342 5.118  4.910 4.715 4.533 
14 6.982 6.628 6.302 6.002 5.724 5.468 5.229 5.008 4.802 4.611 
15 7.191 6.811 6.462 6.142 5.847 5.575 5.324 5.092 4.876 4.675 

16 7.379 6.974 6.604 6.265 5.954 5.668 5.405 5.162 4.938 4.730 
17 7.549 7.120 6.729 6.373 6.047 5.749 5.475 5.222 4.990 4.775 
18 7.702 7.250 6.840 6.467 6.128 5.818 5.534 5.273 5.033 4.812 
19 7.839 7.366 6.938 6.550 6.198 5.877 5.584 5.316 5.070 4.843 
20 7.963 7.469 7.025 6.623 6.259 5.929 5.628 5.353 5.101 4.870 
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