IRILX—THIFD T
It ERtE SR IRBIME DR

202149 H

CMES IL—7F 3

& CME Group

F—27IT3/2AkF Blu Putham

CCCCCCCCCCCCCC



ARIIREICEAITSIMEZT HHDTITEL,
F-ThZERL=-tOTEHYEEFA

CoIZRENT-RBITE HlE£ T, KiRZERER ALR—FEELUVZEDHR
EZEADLDOTHY. & [ZRRLE-LDOTHY. H BE . BREOMEFIE
FLLCMES IL—T . & <ETERBZBEMELTHER KIS TRERL-#
IZZFDORINESHDORBE HASNTWET BELTRITHLENED
=RILOTIEHYEE (LTS

A

@CMEGroup  Cuecrowrusic



RRFR

HADFIEELIET D CMES IL—T &, P HhT-v—h 24/ )LERGIFT(TCME)) . AT @ REREIFR (TCBOTY) . =a—3—4-3Y—Hh 24 )LEEIFR (TNYMEX]) . B KU E R EEG I Fr
(TCOMEX ) @42 M4 33ER5 115 (DCM) &> THER S5, CMED;EEERFIIL. CMES IL—TDDCMD T\ T4 T ;EE#E (TDCO.) T,

AERITUELT—2av TR, CVMEA AR TRET HE ROV —EROBMBL—MPAERERBELTOET . —HOBFRPOY—ERIL. BAOBFHRA TITRESNH TG, FEEE/H
BINTOWVEWNEEAHYET . ZAEH/TLEVT—avd BAOSEHKICKL. CMEOBEDER OGO —EROFRAEHHTHLEBNLT LD TIEHYER A,

EBTIVNT4TREEIREI(OTC) TUNTAT L, HEPDBRERISHEL TLS L TIHAL BRI RIEHWET  EIFTUNTATROTCTUNTATRL/ALYPEREITHY . BR5IffiZE& LLEL T
DINEEEDEETIEINTESEN D, BEDOHICHATERSNEROEUL DBREWDAREMEAHYET . AARF., EASNSIERICERIND)IFOERRERILFEEMR
THLOTIREL HEDREX T —ERDBEA | FHXIRFEHEETHLOTHEL,

AEDRAEIE. CMEY L—THHBLET—RBEMDOI=HITERLEZLDOTHY . IEDREEERILIZ1DTH, IS ELTRIRSNEIRELDTEHYFEE A, CMEY IL—T &, ARBICERHOFERIC
DWTARBBEEICHITIEREEERRT LKKREERLEZN. WHVESIRBERIIRBICSOVTEETZEDL T FLEROFHETHEN, 51T ANBHOBFOERIET T, RBADHIZ
DHEASNIzELDTHY . REDE XIEEBROTIFICH T ERBOEREEZDNETIEILL, BED/NNTH—IVAPZDEREETIERIE FED/ A TH—T U RERET LD TIFEL A
M BIERIARILZ N TSN, REIZH TR - BEMZE 12T 2T R TO R, CME, CBOT, NYMEX$ KU COMEXDARIRREIZHEMT 21D THY .. FnoDIRAIAEBESIET, G
BRI HEEEZED. WThOSELETRAES BT HL3ITLTIEEN, CMES L—T &, AT THAMIEFENLER - FROEAXERAHN. BASNDEFISERT SiEE -EIE L
T, LEEH-BERAEYIERATE, FESNEILERPATELDOTEHYER AL

F—ARSYTTIE. ohT-<—HU%A/)LEREIFT (ARBN 103 432 391) . A3 B ARSI (ARBN 110 594 459) , —a1—3—%-I—h 24 JLESIFT (ARBN 113 929 436) . $ LU B S 5E ¥ ERE I A
(ARBN 622 016 193) [FFNEFN, A—RARSUTIZTEHFINENELETHY . F—ASU T DHIEST/ U REREFELTNET,

FEATIE. CMEY LT (EEF B HAMEE R (TSFCL) DRAEZT. SEH L& (TSFO L) 3P >T. GLOBEXECME Clearingy X7 LZEBEL T, BBEEIY—EX(TATSNEFHENDERE
RICIRHELTLET,

BATIE, CMEIZ, BADEFBE MG EICE SIOVEFEME (FCO) AtV REH>TVET,

LU HR—ILTIE, CME, CBOT. NYMEX#$ KU COMEXMN AR HISEE HEL TRFISN THY . CMEIXEEZ WA (5289F) (TSFAD) DT TRARIUTIL T NHIRELTRFISN TULET, filk
DEEBERE. CMEY L—TOEEEDOLTht, SFAICEIGREISNFEBDE., £330 HR—ILDFinancial Advisers Act (£ 110Z) [CE I BET R NI HF ) —H—ERDRHEHFAISH
TWFEEA,

AN
=\i;,= CM E G roup CME GROUP PUBLIC © 2021 CME Group. All rights reserved.



RRFR

CMET L—T&#DNThE, AR BE. IL—27 . 2a—S—FUF FEARANE. 71VEV BE. 84 A LGE—HOEERE T, CMEY L—T OB EEENRBASN TUVENVEE
Xz, £ ENADEMARUDER G DERITEHISFH TUAELBEDERM Y —ERFRBT OO EFORFEIGLTELT . FRELTOVENILERBLET,

EHTIE, RIS EDEN CTERINTORERDABRAINILEZERLTOVET  AZORBIEEFEORFLBROEEEZ T TCOER A, AZICBEHINIERISOVTIE, +2I12T5F
BV REORABITOVTAIMLSEMICESZEAHNIE, I L-FMRH LB EEF TSI CMEIZFTE DS EMERICEIEYMIME I X - MEXDR A2 (T TLER A,
BAATIX, AL, BAOEREDIE % (RESNI-19505F %2 E2395) BLUVEET HRAICERSN . BEDBERLEFEINRERICOAEERAINET . TSN T ZEICEFA
AIEHRF. BARDHIZERAFONATOEE A,

BETIX. AZX. [TORERIDODEE, FLEREAEZ TR ETO—N—FELTCOEFITELT, (ERBREY—ERXRBLVEATSEFEILSBEI CICEERAICERSNS) [ TORER)
DH~NDEMEEMELTVET,

VUHR—=ILTIF. REZEB KUV FOREE., VUAR—ILDBHILBICE>TEREFEEARBINTOEEA RZDERIE. CMES IL—THHBLET—RBHD=OITERLIE=EDTHY . BIEDIR
HEERLI-EDTH, IELLTHERSNEIRELOTEHYFET A BRI, BHEIKR. =—XE2ZBEICANTOEWN O AEICERHIN TOBIERICEDWVTITE T 5. F-IXERITIKILT TS,
BULEMAROMEEZBIVLENHYET . REDFERIT. £, T30 2. FHIEFOMOERARCY—ERZTETHHLH., 8. THIIBFLRLEINDIRETEOYFEE A ZEITLY
MNEBRBEIERRBAH-ELTEH, CME GrouplE— 1IN EFEZEHHBENEDELET . 51T, AZBIZRH I TULSHlE. WIThBERERKRIZEIED T, HETHALOBEMTHERLT
BY BETENARPEBROTISIEIDERERTIOTEIHYERA. AEE, EMEZHNOREIDzHDERTIGH—ERSA U RAEFRELTVD A FEIEZOLIBERERIRSN TS A
IZOH U HR—ILTERHT 5O DEDTT,

NOHDEERETIE, AZERFLBICKIBEIRZEILZTTHELT . A—F—DEETT7IEALTLESW, iR D EE R TITHNALWNEDEEIZ DNV TE, R TIRERNERTIRY
B350 T HINSEEREBICEVTGERSN SR DESEETL TITo TS,

CME Group. #1Ek#RT . CME. Globex. E-Mini, CME Direct. CME DataMine. Chicago Mercantile Exchangeld. A3 - Yx—hY 424 )LERBIFTDEHZTY . CBOT#H LU Chicago Board of Trade
[ ATEREE I OBEIZETT . NYMEXE & UClearPortld=2—3—%-Y—h 24/ LI IR DEZETY . COMEXIZ @M ARG IR O EIZETY .

Copyright © 2021 CME Group Inc. All rights reserved.
5% Je{E 7 : 20 South Wacker Drive, Chicago, lllinois 60606

AN
=\i;,= CM E G roup CME GROUP PUBLIC © 2021 CME Group. All rights reserved.



IRIVF—TED I - R HEETRAUEDERR
(IRETiZHOH)

itk : RAR Y21+ THRGERBRITER
HEBLRME: /3— O ELEFT
AVTSAR-RIT1)T4: SETFLGHRR
BOFAVM ARBREIR-)E— 3R DRE
D TIF TR ARETLNS D

RN RARE

@CMEGroup  Cuecrowrusic



{8 : ARy MilAg =1+ T <m R B R 12X B

@CMEGroup  Cuecrowrusic



$150

$100

$50

W
o

USS per Barrel of Crude Oil

-$50

WTI Crude Oil Spot Price

/
China-Led
Commodity
Super-Cycle

Great =]
Recession, fﬁ%ﬁ&@jb\j—
then, Recovery Rebound A N>/ I‘E ;Eﬁ

2H/20 -

1H121/

7

ﬁ

Pandemic, Saudi-Russia Price War,

US Shale

Production
Ramps Up /

and Storage Constraints in Cushing

L ) N ' O y) O > © ") S
I N S S M S R I A S
Chart Created by CME Group Economics.

& CME Group

Source: Bloomberg Professional (WTI= USCRWTIC).

CME GROUP PUBLIC

© 2021 CME Group. All rights reserved.



Brent minus WTI Spot Price Spread
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Chart Created by CME Group Economics.
Source: Bloomberg Professional
(Brent = EUCRBRDT, WTI = USCRWTIC).

AN
=\E;,= CM E G roup CME GROUP PUBLIC © 2021 CME Group. All rights reserved.



U.S. Petroleum Exports and Imports
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Chart Created by CME Group Economics.
Source: Bloomberg Professional (DOEBCEXP, DOCRTOTL).
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WTI Crude Oil Nearby Futures Price per Barrel
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Peaked at $75.25 on 13 July 2021
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Chart Created by CME Group Economics.
Source: Bloomberg Professional (CL1).
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WTI Crude Oil Futures Maturity Curves
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Chart Created by CME Group Economics.
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U.S. Oil Stocks
(excluding Strategic Petroleum Reserve)
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Newly Completed U.S. Shale Oil Wells
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WTI Oil:
Call and Put Option Open Interest
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Typically there is more open interest
in oil call options than put options.
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Source: CME Market Sentiment Meter (CLLO).
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WTI Oil: T—LA Ty

. Short-Term Call and Put Option Volumes w42 FvhAT
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==Short-Term Smoothed Call Option Volume
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WTI Oil: Ratio of Short-Term
Put Option Volume to Call Option Volume
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Call option volume
outpaced put volume in
Pandemic rebound period.
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WTI Oil Implied Volatility:
Short-Term vs Long-Term

60% HEEA2LE

£ Volatility declined as Pandemic _
%509 U-S.shale production Shock Hﬁl*‘s 'f>j7
2" rove. mtacpors v ~ AF-R57 4
E 40%  world markets. 5'4@&% ey -
o

E 30% FADEA R L
- O B B
L 0

..g. 20% %L\

£ 10%

b=

8 0%

o

o

NV AD A A\D \O Al AD AD N A
flf) fLQ 0 q'Q 0 fLQ q'Q 'I—Q' a}d" fLQ'L
Source: CME Market Sentiment Meter (CLLO).

==Short-Term Smoothed Implied Volatility
==| ong-Term Smoothed Implied Volatility

/NS
=\E;,= CM E G rou p CME GROUP PUBLIC © 2021 CME Group. All rights reserved.



WTI Oil: Implied Volatility compared to Short-
Term Historical Standard Deviation
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Source: CME Market Sentiment Meter (CLLO).

==Short-Term Smoothed Implied Volatility
==Short-Term Smoothed Historical Standard Deviation
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Market Sentiments

The Market Sentiment Meter focuses on four risk profiles common in the futures markets. Below are the illustrative charts that

match the sentiment states.
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WTI Crude Oil (NYMEX)

Market Sentiment: Balanced

Probability
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WTI Oil: Periods with 'Balanced’ Hypothetical
Risk-Return Probability Distributions (CME

Market Sentiment Meter) sdBDEEY
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Source: CME Market Sentiment Meter (CLLO).
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WTI Crude Ol
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WTI Oil: Periods with 'Conflicted’ or Bi-Modal

Hypothetical Risk-Return Probability

Distributions (CME Market Sentiment Meter)
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WTI Oil: Periods with 'Conflicted’ or Bi-Modal
Hypothetical Risk-Return Probability I3 ) ()
Distributions (CME Market Sentiment Meter) Dr—R (&, Mg
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WTI Oil: Estimated Skew of Hypothetical Risk-

.y - - - A < | |
Return Probability Distribution from CME #Fﬁlfli JR-1)
Market Sentiment Meter S—2WRSTD
~ - \
050 Positive skew often indicates a fat-tail to the right side EE' o :C:E:‘
(higher prices) of the risk-return probability distribution. j“/l‘ - 7]'7‘/3./
5 2° Ea—)L-F T3
& vOHEREL
§ 000 BL, HHOLS
£ LRINEBTHS
e Negative skew often indicates a fat-tail to the left side (lower b\iﬂﬁj—éf:&)
0.50 prices) of the risk-return probability distribution. w*ﬁf:gT_gg
- LTHELTWY
S g e P g et e g 0
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Phase Transitions
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ChartCreated by CME Group Economics.
Original Inspiration: Dr. John Rutledge, "Far from Equilibrium".
Academic paper: "From phase transitions to Modern Monetary Theory: A
framework for analyzing the pandemic of 2020", Review of Financial Economics, 9/2020.
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US Civilian Payroll Jobs
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Chart Created by CME Group Economics.
Source: Federal Reserve Bank of St. Louis FREDF Database (PAYEMS).
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U.S. Real GDP Annual Average Growth
by Decades

From a +4% economy in the 1950s and 60s,
to a +3% economy in the 1970s, 80s, and 90s,

the slowing of labor force growth has taken

® ahe U.S. economy to a +2% path in the 2000s.
®e
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Chart Created by CME Group Economics.
Source: Federal Reserve Bank of St. Louis FRED Databaswe (GDPC1).
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China: Real GDP Growth Rates by Decade
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Chart Created by CME Group Economics.
Source: World Bank Real GDP Index from the Bloomberg
Professional (WRGDCHIN).
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Central Bank Assets

as a Percentage of Nominal GDP
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Chart Created by CME Group Economics.
Source: Bloomberg Professional and
St. Louis Federal Reserve Bank FRED Database.

:: CME Group CME GROUP PUBLIC

© 2021 CME Group. All rights reserved.



RUINGER

IR T2 EEE DS
AOBEBDOKREER
hRBITICKDEEBREVDANDT—/YT

SOXREE, FIEODFRZE., BAD LR

SIEZEE): RER

& CME Group

CCCCCCCCCCCCCC



F=EFRD XA :
20214E8H29H.
RKE=a—74—) Xtk
(/N5 —2 T AT I EEE

HHAT: NASA --
https://eoimages.gsfc.nasa.govl/i
mages/imagerecords/148000/148
767/ida_vir_2021242 Irg.jpg

A
— CM E G rou p CME GROUP PUBLIC © 2021 CME Group. All rights reserved



FRLNETFIED:
KEOHEEFHEI—NILE
~dreti AR I, ZRANGTF &
o — . T | DIEREbATLG
Fo-0 2w (EOFRVDERS)

, \Q . H -
s https:/idroughtmonitor.unl.edu/

@CMEGroup  Cuecrowrusic



ZiEEHYMESTTVELT-

& CME Group



	エネルギー市場の分析：�非対称性と不規則性の探求��2021年9月��CMEグループ チーフエコノミスト Blu Putnam�
	Slide Number 2
	Slide Number 3
	Slide Number 4
	エネルギー市場の分析 -- 非対称性と不規則性の探求�（原油市場の例）��価格：スポットだけでなく満期曲線に注目��出来高と取組高：パターンの変化を探す��インプライド・ボラティリティ：  さまざまな視点��センチメント：仮想的なリスク・リターン分布の構築��他の市場で何が起きているか��長期的な経済環境
	�価格：スポット価格だけでなく満期曲線に注目
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	出来高と取組高： �パターンの変化を探す
	Slide Number 15
	Slide Number 16
	Slide Number 17
	インプライド・ボラティリティ：�       さまざまな視点
	Slide Number 19
	Slide Number 20
	Slide Number 21
	センチメント：仮想的なリスク・リターン分布の構築
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	異なる満期におけるインプライド・ボラティリティ・スマイルの比較��期近のオプション取引のインプライド・ボラティリティが期先に比べて上昇している場合、それがサプライズ・イベントに対する即時的な反応であるか確認すべき��期近のオプション取引のインプライド・ボラティリティが期先に比べて低下している場合、それがイベント・リスクの発生率の上昇を示しているか確認すべき
	�関連する市場で何が起きているか？
	米国から日本への天然ガス輸送の重要性は一段と高まっている��天然ガスに関するリスク管理は、ヘンリー・ハブの天然ガス、LNG（液化天然ガス。ガスの実質的な輸送形態）から日本の電力事情などに至るまで、相互に関連する一連のリスクを対象とする��地政学的リスクと非地政学的リスクの管理は重要性を増している
	�長期的な背景�	�パンデミックと回復の分析��人口動態の大逆転��中央銀行による資産買い入れのテーパリング��気候変動：暴風雨の大型化、干ばつの深刻化、海面の上昇
	Slide Number 34
	Slide Number 35
	�長期的な背景�	�パンデミックと回復の分析��人口動態の大逆転��中央銀行による資産買い入れのテーパリング��気候変動：暴風雨の大型化、干ばつの深刻化、海面の上昇
	人口動態の大逆転��米国、欧州、中国、日本といった工業国やその一部地域は高齢化が進んでおり、出生率は低水準にとどまっている��実質GDP成長率は人口動態上の強い逆風に直面��高齢化した国では、政治的に、健康（気候を含む）と富（収入を生み出す時期を経て、為替の安定・通貨高と低インフレが好まれる）を重視する方向へ変化する可能性がある��人口が比較的若い国では、雇用の創出に重点が置かれ、通貨安やインフレ率の上昇を積極的に受け入れる可能性がある��Charles Goodhart、Manoj Pradham著『The Great Demographic Reversal』（2020年）を�参照�注：本書は素晴らしい著作ですが、弊所の結論とは異なります
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	�長期的な背景�	�パンデミックと回復の分析��人口動態の大逆転��中央銀行による資産買い入れのテーパリング��気候変動：暴風雨の大型化、干ばつの深刻化、海面の上昇
	Slide Number 46
	�長期的な背景�	�パンデミックと回復の分析��人口動態の大逆転��中央銀行による資産買い入れのテーパリング��気候変動：暴風雨の大型化、干ばつの深刻化、海面の上昇
	Slide Number 48
	Slide Number 49
	Slide Number 50

