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Global crude oil supply-demand

EQUITY: JAPAN OIL PRODUCTS

Demand likely to outstrip supply through 2019

Focusing on lower output in lIran, higher output in
Saudi Arabia

We see downside risks to demand but this demand will substantially exceed
supply in 2019

Based on the International Energy Agency’s (IEA) forecasts for global demand and
non-OPEC output (in its July Oil Market Report), and assuming OPEC production
volume remains at the June 2018 level, we estimate that global crude oil demand will
exceed supply by 120,000bbl/day in 2018 and that global crude oil supply will exceed
demand by 440,000bbl/day in 2019. However, if we assume that OPEC countries
reduce their compliance with their agreement to reduce output to 100% (it stood at
120% in June 2018, equivalent to an increase of 230,000bbl/day), and that Iran and
Venezuela reduce their output by 1,500,000bbl/day (down 1,410,000bbl/day in June
versus May 2018, when the US announced the restart of sanctions against Iran), we
estimate demand outstripping demand by 740,000bbl/day in 2019. Meanwhile,
increased trade tariffs between the US and China, rising oil prices, and USD
appreciation could cause demand to fall.

US output unlikely to be sharply higher than current forecasts even if oil prices
rise

The IEA forecasts that US crude oil production will increase 1,720,000bbl/day in 2018
and 1,190,000bbl/day in 2019. In the Permian region, which has been driving growth in
output, the lack of pipeline capacity is likely to persist until 2019. Because of this,
Midland oil prices are some USD14/bbl lower than the WTI price. With issues including
rising production costs and a lack of engineers, too, we think US shale oil output is
unlikely to substantially exceed current forecasts even if tightening supply-demand
causes oil prices to rise. See our 11 July 2018 Global research report US crude oil
output - Sharp slowdown in pace of increase in 2019.

We estimate that US production forecasts are predicated on WTI price assumptions of
USD55-60/bbl for 2018 and USD60-65/bbl for 2019. We estimate WTI of around
USD70-75/bbl were the aforementioned short supply to be made up with increased
output in the US.

Saudi Arabia starts to increase output

The IEA estimates that OPEC output rose by 180,000bbl/day to 31,870,000bbl/day in
June 2018. It said that output in Iran fell 30,000bbl/day to 3,790,00bbl/day, but we think
it could fall 1,000,000bbl/day with the resumption of sanctions by the US (it rose about
1mn bbl/day in January 2016 when sanctions were lifted). Output in Venezuela also fell
by an unexpectedly sharp 60,000bbl/day to 1,300,000bbl/day, and the IEA estimates
that production capacity there will be below 1,000,000bbl/day by end-2018. Output in
Saudi Arabia rose 430,000bbl/day to 10,460,000bbl/day, exceeding the reduction
obligation (10,050,000bbl/day) for the first time. According to the IEA, Saudi Arabia
would have to strengthen its offshore fields as well as its onshore fields to increase
output to 11,000,000bbl/day.

The IEA estimates that output in Russia rose 100,000bbl/day m-m to
11,450,000bbl/day in June 2018, and forecasts a rise of 70,000bbl/day y-y to
11,430,000bbl/day in 2018 and a rise of 130,000bbl/day to 11,560,00bbl/day in 2019.

(Figures shown on pages 2-5.)
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* The EIA says there is a time lag of about six months between the WTI price and
production volume data. The IEA does not disclose oil price assumptions, but we think it
refers to EIA’s view with regard to US production volume. Based on the aforementioned
time lag, we think that US production volume estimates for 2018 assume a WTI price
close to the 2017 H2-2018 H1 level of USD59/bbl and that estimates for 2019 assume a
price close to USD64/bbl for 2018 H2-2019 H1 (assumed in the EIA’s Short-Term
Energy Outlook report).

Fig. 1: Global crude oil supply-demand and WTI price

(USD/bbl)
- 140
WTI(right) L 120
- 100
- 80
- 60
(mn bbl/day)
2.5 w F-40
2.0 1 - 20
1.5 1 Globalcrude oit supply-demand(left)
1.0 4 -0

o o,
o /
/
2.0 - /

Y

Excess supply
(inventory increase)

Excess demand
(inventory decline)

-2.5 4

-3.0 -
0O 0 O 0 00 0 0 o 0 o ¢¥ O 0 O O O
[se) < Yol © N~ [eo] ] o ~— N ™ Yol © N~ [ee] [«2)
o o o o o o o ~ ~— ~ ~ ~ ~ ~— ~ ~— ~

CY2019average +0.44(excess supply)

OPEC decrease compliance to 100% +0.23(vs.Jun 2018)
Iran, Venezuela decline -1.41(do., vs.May -1.50)
—-0.74(excess demand)

Note: We assume OPEC crude oil output flat at June 2018 levels from July 2018 onward.
Source: Nomura, based on International Energy Agency’s (IEA’s) Oil Market Report July 2018 edition)

See Figure 3 for details.
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Fig. 2: OPEC production
The dotted vertical line shows December 2016, before output cutbacks began
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Source: Nomura, based on OPEC Monthly Oil Market Report (July 2018 edition)



Nomura | Global crude oil supply-demand 12 July 2018

Fig. 3: Crude-oil supply-demand outlook

2016 | 2017 2018  2019E
Q1 Q2 Q3 Q4 Q1 Q2 QE  Q4E

Global demand 96.35  97.87  98.29 98.36  98.38 98.75 99.28 100.02  99.18 100.33 100.89 101.53 96.20 97.73 99.12  100.49
us 19.49 20.01 19.92 20.05 20.24 20.25 20.21 20.33 20.09 20.37  20.49 20.56 19.69 19.87 20.26 20.38
Europe 13.82 14.25 14.70 14.40 14.09 14.26 14.70 14.42 14.08 1443 1484 14.51 13.99 14.30 14.37 14.47
China 1222 1263 1223 1252 1270 1300 1263 1315 1307 1347 13.10 13.58 11.78 12.40 12.87 13.31
India 458 4.79 454 4.84 4.94 5.04 477 5.12 5.16 5.27 4.96 5.35 4.56 4.69 4.97 5.19

Non-OPEC supply 5772  57.76 5832 59.04 5943 59.89 6039 61.01 6130 6181 6224 62.72 57.38 58.21 60.18 62.02
Americas 19.95 19.80 20.22 2121 21.74 21.89 22.14 22.73 23.25 2328 2356 24,01 19.48 20.30 2213 2353
FSU 14.45 14.35 14.26 14.38 14.45 14.49 14.46 14.60 14.69 1468 1456 14.71 14.24 14.36 14.50 14.66

Call on OPEC 38.63 4011  39.98 39.32 3895 38.86 3890 3901 3788 3852 3865 38.81 38.82 39.51 38.93 38.47
Crude oil 3178 3322  33.09 3250  32.04 31.94 3193 3203 3086 3148 3161 31.79 32.04 32.65 31.99 3144
NGLs 6.84 6.89 6.89 6.82 6.91 6.93 6.97 6.98 7.03 7.04 7.03 7.03 6.78 6.86 6.95 7.03

OPEC production 18-Apr May Jun

31.64 3169 3187

2017 2018
2016 2017

(vs. previous)

Global demand -0.05 -0.05 +0.02 -0.10 +0.02 -0.17  +0.12 -0.04 -0.04 -0.12 -0.05 -0.07 +0.06 -0.05 -0.02 -0.07
us 0.00 0.00 0.00 0.00 0.00 -0.07 +011  +0.10 000 -0.07 +0.05 +0.03 0.00 0.00 +0.04 +0.01
Europe -0.04 -0.04 -0.04 -0.04 -0.01 -0.01  -0.05 -0.08 -0.05 -006 -0.06 -0.07 -0.05 -0.04 -0.04 -0.06
China -0.02 0.00  +0.07 -0.05 0.00 +0.09 +0.10 +0.04 +0.06 +0.15 +0.07 +0.06 -0.01 -0.00 +0.06 +0.09
India 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 -0.01 -001 0.00 0.00 0.00 0.00 0.00 0.00

Non-OPEC supply -0.02 +0.01 +0.00 +0.00 +0.00 -0.17 -0.14 +0.02 +0.15  +0.15 -0.08 -0.04 -0.03 -0.00 -0.07 +0.04
Americas 0.00 0.00 0.00 -0.00 +0.04 +0.00 -0.18 -0.02 +0.10 +0.14 -0.05 +0.00 0.00 0.00 -0.04 +0.05
FSU 0.00 0.00 0.00 0.00 0.00 +0.02 +0.14 +0.16  +0.09 +0.07  -0.00 +0.04 0.00 0.00 +0.08 +0.05

Call on OPEC -0.03 0.06  +0.02 011 +0.02 +0.00 +0.26 -0.06 019 -027 +0.03 -0.03 +0.09 -0.05 +0.06 -0.11
Crude oil -0.03 0.06  +0.03 0.08  +0.02 +0.00 +0.26 -0.06 019 -027 +0.03 -0.03 +0.09 -0.03 +0.06 -0.11
NGLs 0.00 0.00 -0.01 -0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 0.00

2016 | 2017

Global demand -0.48 +1.52 +0.42 +0.07 +0.02 +0.37  +0.53 +0.73 -0.84 +115 +0.56 +0.64 +1.10 +1.52 +1.39 +1.38
us -0.28 +0.52 -0.09 +0.13 +0.19 +0.01 -0.04  +0.12 -0.24 +028 +0.12 +0.07 - +0.18 +0.39 +0.12
Europe 036  +043  +045 -0.30 -0.31 +0.18  +0.43 -0.27 035 +036 +0.41 0.34 +0.16 +0.31 +0.07 +0.10
China +0.33 +0.41 -0.41 +0.29 +0.18 +0.29 -0.36 +0.52 -0.08  +0.40 -0.38 +0.48 +0.22 +0.62 +0.47 +0.44
India +0.02 +0.21 -0.25 +0.30 +0.10 +0.10 -0.27 +0.35 +0.04 +0.11 -0.31 +0.39 - +0.13 +0.28 +0.22

Non-OPEC supply -0.21 +0.04 +0.56 +0.72 +0.39 +0.46  +0.50 +0.62 +029 +0.51 +0.44 +0.48 -0.72 +0.83 +1.97 +1.84
Americas +0.29 015  +0.42 +0.99  +0.53 +0.15 +025 +0.59  +052 +0.02 +0.28 +0.45 -0.50 +0.82 +1.83 +1.40
FSU 0.12 -0.10 -0.09 +0.11  +0.07 +0.04 -004 +014 +010 -001 012 +0.15 +0.18 +0.12 +0.14 +0.16

Call on OPEC 027  +1.48 -0.13 -0.65 -0.37 -0.09 +0.03 +0.12 -113 +064  +0.13 +0.17 +1.82 +0.69 -0.58 -0.46
Crude oil -0.29 +1.44 -0.14 -0.59 -0.46 -0.10 -0.01 +0.11 -1.18 +062 +0.14 +0.17 +1.61 +0.61 -0.67 -0.55

NGLs +0.03 +0.05 +0.00 -0.07 +0.09 +0.02  +0.04 +0.01 +0.05  +0.02 -0.01 -0.01 +0.22 +0.08 +0.09 +0.09

Notes: (1) Values through April-June 2018 stated to be actual results by IEA, but revisions possible in subsequent reports. (2) The Americas includes the US, Canada, Mexico,
and Chile. (3) Figures in rows shaded in yellow are Call on OPEC (crude oil) estimates, based on global demand minus non-OPEC output and OPEC output of natural gas liquids
(NGLs). OPEC output exceeding (undershooting) this figure would result in excess supply (demand).

Source: Nomura, based on International Energy Agency'’s (IEA’s) Oil Market Report (July 2018 edition)
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Fig. 4: Crude oil price sensitivity in earnings at related companies

Recurring  Crude oil price  vs recurring
profits sensitivity profits
19/3E 19/3E 19/3E
(¥bn) (¥bn) (%)

Chemicals

3407 Asahi Kasei 224.0 -0.3 -0.1%

4005 Sumitomo Chemical 239.4 0.8 +0.3%

4042 Tosoh 117.6 -0.6 -0.5%

4183 Mitsui Chemicals 117.9 -1.2 -1.0%
__________ 4188 ____Mitsubishi Chemical Holdings 3440 08 02%
Oil

1605 Inpex 56.5 3.2 +5.7%

1662 Japan Petroleum Exploration 6.0 0.6 +10.2%

5020 JXTG Holdings 620.5 9.0 +1.5%
__________ 5021 __CosmoEnergyHoldings 1397 32 _*23%
Steel

5423 Tokyo Steel Mfg 13.5 -0.2 -1.3%

5440 Kyoei Steel 5.5 -0.1 -1.5%

5471 Daido Steel 36.0 -0.2 -0.6%
__________ 5481 SanyoSpecialSteel 90 01 -09%
Nonferrous metals

5703 Nippon Light Metal Holdings 30.0 -0.1 -0.2%

5711 Mitsubishi Materials 75.0 -0.3 -0.3%

5714 Dowa Holdings 36.0 -0.1 -0.2%
__________ 5741 UACS o ...200 01 06%
Land transportation

9062 Nippon Express 81.3 -0.2 -0.2%

9064 Yamato Holdings 72.6 -0.2 -0.3%

9075 Fukuyama Transporting 18.3 -0.1 -0.5%
__________ 9076 SeinoHoldings .37 02 05%
Shipping

9101 Nippon Yusen 38.9 -1.0 -2.6%

9104 Mitsui OSK Lines 41.7 -0.9 -2.2%
__________ 9107 KawasakiKisen 50 09 87%
Airlines

9201 Japan Airlines 166.2 -0.4 -0.2%
__________ 9202 ANAHodings 1691 02 -01%
Trading companies

8001 ltochu 455.0 0.4 +0.1%

8002 Marubeni 235.0 0.5 +0.2%

8031 Mitsui & Co 437.0 2.9 +0.7%

8053 Sumitomo Corp 326.0 0.1 +0.0%

8058 Mitsubishi Corp 645.0 25 +0.4%

(1) We use net profits for Inpex and trading companies, operating profits for Japan Petroleum Exploration and JXTG Holdings.
(2) Figures include inventory gains/losses for JXTG Holdings and Cosmo Energy Holdings.
(

3) For Asahi Kasei, Tosoh, Mitsui Chemicals, and Mitsubishi Chemical Holdings, we estimate the impact on costs (rather than recurring profits) for the naphtha used in ethylene
crackers in Japan. For Sumitomo Chemical we use company comments (cost impact).

(4) Figures for Nippon Yusen, Mitsui OSK Lines, and Kawasaki Kisen reflect the fuel price sensitivity of their equity-method containership operations. We assume that the
sensitivity to bunker fuel prices is three times the sensitivity to crude oil prices.

(5) For Japan Airlines and ANA Holdings, we factor in fuel hedging for 19/3 and fuel surcharges on international routes.

(6) For steel and nonferrous metals, we factor in the increase in electric power costs from rising crude oil prices. There is a time lag of 6-9 months from when oil prices rise to
when costs rise.

Source: Nomura
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market maker is carried out in accordance with the definition given to it by specific laws and regulations of the US or other jurisdictions, this will
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This document may contain information obtained from third parties, including ratings from credit ratings agencies such as Standard & Poor’s.
Reproduction and distribution of third-party content in any form is prohibited except with the prior written permission of the related third-party.
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originality, accuracy, completeness, merchantability or fitness for a particular purpose with respect to any of this information. Without limiting any
of the foregoing, in no event shall MSCI, any of its affiliates or any third party involved in, or related to, computing or compiling the information
have any liability for any damages of any kind. MSCI and the MSCI indexes are services marks of MSCI and its affiliates.
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Credit ratings in the text that are marked with an asterisk (*) are issued by a rating agency not registered under Japan’s Financial Instruments
and Exchange Act (“Unregistered Ratings”). For details on Unregistered Ratings, please contact the Research Product Management Dept. of
Nomura Securities Co., Ltd.

Investors in the financial products offered by Nomura Securities may incur fees and commissions specific to those products (for example,
transactions involving Japanese equities are subject to a sales commission (all figures on a tax-inclusive basis) of up to 1.404% of the
transaction amount or a commission of ¥2,808 for transactions of ¥200,000 or less, while transactions involving investment trusts are subject to
various fees, such as commissions at the time of purchase and asset management fees (trust fees), specific to each investment trust). In
addition, all products carry the risk of losses owing to price fluctuations or other factors. Fees and risks vary by product. Please thoroughly read
the written materials provided, such as documents delivered before making a contract, listed securities documents, or prospectuses.

Transactions involving Japanese equities (including Japanese REITs, Japanese ETFs, and Japanese ETNs) are subject to a sales commission
of up to 1.404% of the transaction amount (or a commission of ¥2,808 for transactions of ¥200,000 or less). When Japanese equities are
purchased via OTC transactions (including offerings), only the purchase price shall be paid, with no sales commission charged. However,
Nomura Securities may charge a separate fee for OTC transactions, as agreed with the customer. Japanese equities carry the risk of losses
owing to price fluctuations. Japanese REITs carry the risk of losses owing to fluctuations in price and/or earnings of underlying real estate.
Japanese ETFs carry the risk of losses owing to fluctuations in the underlying indexes or other benchmarks.

Transactions involving foreign equities are subject to a domestic sales commission of up to 1.026% of the transaction amount (which equals the
local transaction amount plus local fees and taxes in the case of a purchase or the local transaction amount minus local fees and taxes in the
case of a sale) (for transaction amounts of ¥750,000 and below, maximum domestic sales commission is ¥7,668). Local fees and taxes in
foreign financial instruments markets vary by country/territory. When foreign equities are purchased via OTC transactions (including offerings),
only the purchase price shall be paid, with no sales commission charged. However, Nomura Securities may charge a separate fee for OTC
transactions, as agreed with the customer. Foreign equities carry the risk of losses owing to factors such as price fluctuations and foreign
exchange rate fluctuations.

Margin transactions are subject to a sales commission of up to 1.404% of the transaction amount (or a commission of ¥2,808 for transactions of
¥200,000 or less), as well as management fees and rights handling fees. In addition, long margin transactions are subject to interest on the
purchase amount, while short margin transactions are subject to fees for the lending of the shares borrowed. A margin equal to at least 30% of
the transaction amount (at least 33% for online transactions) and at least ¥300,000 is required. With margin transactions, an amount up to
roughly 3.3x the margin (roughly 3x for online transactions) may be traded. Margin transactions therefore carry the risk of losses in excess of the
margin owing to share price fluctuations. For details, please thoroughly read the written materials provided, such as listed securities documents
or documents delivered before making a contract.

Transactions involving convertible bonds are subject to a sales commission of up to 1.08% of the transaction amount (or a commission of

¥4 320 if this would be less than ¥4,320). When convertible bonds are purchased via OTC transactions (including offerings), only the purchase
price shall be paid, with no sales commission charged. However, Nomura Securities may charge a separate fee for OTC transactions, as
agreed with the customer. Convertible bonds carry the risk of losses owing to factors such as interest rate fluctuations and price fluctuations in
the underlying stock. In addition, convertible bonds denominated in foreign currencies also carry the risk of losses owing to factors such as
foreign exchange rate fluctuations.

When bonds are purchased via public offerings, secondary distributions, or other OTC transactions with Nomura Securities, only the purchase
price shall be paid, with no sales commission charged. Bonds carry the risk of losses, as prices fluctuate in line with changes in market interest
rates. Bond prices may also fall below the invested principal as a result of such factors as changes in the management and financial
circumstances of the issuer, or changes in third-party valuations of the bond in question. In addition, foreign currency-denominated bonds also
carry the risk of losses owing to factors such as foreign exchange rate fluctuations.

When Japanese government bonds (JGBs) for individual investors are purchased via public offerings, only the purchase price shall be paid, with
no sales commission charged. As a rule, JGBs for individual investors may not be sold in the first 12 months after issuance. When JGBs for
individual investors are sold before maturity, an amount calculated via the following formula will be subtracted from the par value of the bond
plus accrued interest: (1) for 10-year variable rate bonds, an amount equal to the two preceding coupon payments (before tax) x 0.79685 will be
used, (2) for 5-year and 3-year fixed rate bonds, an amount equal to the two preceding coupon payments (before tax) x 0.79685 will be used.
When inflation-indexed JGBs are purchased via public offerings, secondary distributions (uridashi deals), or other OTC transactions with
Nomura Securities, only the purchase price shall be paid, with no sales commission charged. Inflation-indexed JGBs carry the risk of losses, as
prices fluctuate in line with changes in market interest rates and fluctuations in the nationwide consumer price index.The notional principal of
inflation-indexed JGBs changes in line with the rate of change in nationwide CPI inflation from the time of its issuance. The amount of the
coupon payment is calculated by multiplying the coupon rate by the notional principal at the time of payment. The maturity value is the amount
of the notional principal when the issue becomes due. For JI17 and subsequent issues, the maturity value shall not undercut the face amount.
Purchases of investment trusts (and sales of some investment trusts) are subject to a purchase or sales fee of up to 5.4% of the transaction
amount. Also, a direct cost that may be incurred when selling investment trusts is a fee of up to 2.0% of the unit price at the time of redemption.
Indirect costs that may be incurred during the course of holding investment trusts include, for domestic investment trusts, an asset management
fee (trust fee) of up to 5.4% (annualized basis) of the net assets in trust, as well as fees based on investment performance. Other indirect costs
may also be incurred. For foreign investment trusts, indirect fees may be incurred during the course of holding such as investment company
compensation.

Investment trusts invest mainly in securities such as Japanese and foreign equities and bonds, whose prices fluctuate. Investment trust unit
prices fluctuate owing to price fluctuations in the underlying assets and to foreign exchange rate fluctuations. As such, investment trusts carry
the risk of losses. Fees and risks vary by investment trust. Maximum applicable fees are subject to change; please thoroughly read the written
materials provided, such as prospectuses or documents delivered before making a contract.

In interest rate swap transactions and USD/JPY basis swap transactions (“interest rate swap transactions, etc.”), only the agreed transaction
payments shall be made on the settlement dates. Some interest rate swap transactions, etc. may require pledging of margin collateral. In some
of these cases, transaction payments may exceed the amount of collateral. There shall be no advance notification of required collateral value or
collateral ratios as they vary depending on the transaction. Interest rate swap transactions, etc. carry the risk of losses owing to fluctuations in
market prices in the interest rate, currency and other markets, as well as reference indices. Losses incurred as such may exceed the value of
margin collateral, in which case margin calls may be triggered. In the event that both parties agree to enter a replacement (or termination)
transaction, the interest rates received (paid) under the new arrangement may differ from those in the original arrangement, even if terms other
than the interest rates are identical to those in the original transaction. Risks vary by transaction. Please thoroughly read the written materials
provided, such as documents delivered before making a contract and disclosure statements.

In OTC transactions of credit default swaps (CDS), no sales commission will be charged. When entering into CDS transactions, the protection
buyer will be required to pledge or entrust an agreed amount of margin collateral. In some of these cases, the transaction payments may exceed
the amount of margin collateral. There shall be no advance notification of required collateral value or collateral ratios as they vary depending on
the financial position of the protection buyer. CDS transactions carry the risk of losses owing to changes in the credit position of some or all of
the referenced entities, and/or fluctuations of the interest rate market. The amount the protection buyer receives in the event that the CDS is
triggered by a credit event may undercut the total amount of premiums that he/she has paid in the course of the transaction. Similarly, the
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amount the protection seller pays in the event of a credit event may exceed the total amount of premiums that he/she has received in the
transaction. All other conditions being equal, the amount of premiums that the protection buyer pays and that received by the protection seller
shall differ. In principle, CDS transactions will be limited to financial instruments business operators and qualified institutional investors.

No account fee will be charged for marketable securities or monies deposited. Transfers of equities to another securities company via the Japan
Securities Depository Center are subject to a transfer fee of up to ¥10,800 per issue transferred depending on volume.
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