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Abstract

As the Libor’s cessation is looming, the Fed has convened the Alternative Reference Rates
Committee (ARRC) to complete the recommended SOFR adoption method. Various SOFR
products on the market have gradually increased, which is a significant issue in the interest rate

market in recent years.

This dissertation discusses transaction bases underlying SOFR and analyzes whether SOFR
is an ideal reference interest rate. After introducing how SOFR is used in various financial products,
we discussed how market participants view Libor — SOFR Spread. Our result shows that there is
less need for short-term credit spread for domestic banks in the United States than non-US banks.
In addition, we also try to carry out arbitrage in the abnormality during the conversion of the

reference interest rate.

Keywords: Reference Interest Rate, Libor Transition, SOFR, Risk Free Rate, Credit Spread
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The problem with LIBOR
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$2§ SOFRAZEEchis f55?

Schrimpf and Sushko (2019) a‘: ERF-BELIFEAFE 0 F S B ET AT

‘-\M-

Libor #eniF FF a2 2 ¥ 7 > a Arenf T {15 & = ¢ oh- < ML hL5% Fid ¥ L F
L v k(72 % o Schrimpf and Sushko 2k — B2 {8 %k TR - L

7 - - ST deT

FiFhk D XPEREFDER LI P FE M kend T {15
2. e ks B H2 b s M4 1 £ (Cash Instruments) fof

2% o 7 f % # 0 Overnight Index Swap (OIS) & ic &2 %% 153 % > & - i% OIS

Curve ¥ 5 # x}: ik XL ]mx;::}}%

3. FRAEEARI Pkl BRETHI T GRAFAT LS AL S

I K13 Libor B2 At i 2. & 3. i grFE X ahLibor & A L § RizT G0

AEERE A Fens FPLERANEF h b o

FRBNY = p = f# %% 415 SOFR ¥ 11 # & 1.& > 4c } 2 Bootstrapping 7 5% >
d % F X 8 e Swaps 3& F 11 SOFR Spot Rate Curve’{s (8] 2.9 ~ 8] 2.10) » T+ % & 2.+h&
+ - Bootstrapping ! % 7 SOFR Spot Rate ¥ Libor - #:$%% 7 Forward Looking ¥+ -
H? ARRC » ## @ * Chicago Mercantile Exchange (CME) #73* ¥ | & Forward Looking
Term SOFR (~ ,T*U—EL SOFR Spot Rate) » L% 23> ki FiflF - & o bldrid * 3M
Forward Looking Term SOFR + 3M Fallback Spread % % % /o &L 72 3M Libor » & $| %}

Libor Cash Instruments fof1 3 472 $45 5 23858 5 2k -

VT %(2020) ¢ 24 g B ow SOFR 74 M7 &onds (27 K0k 48 > 3 * SOFR Future ~ Libor - SOFR Basis
Swap ¥ EFFR - SOFR Basis Swap k& 1 Spot Rate Curve °
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TERM SOFR (%)

DATE
1 MONTH 3 MONTH 6 MONTH

26 May 2021 0.0180 0.0274 0.0324
25 May 2021 0.0187 0.0279 0.0330
24 May 2021 0.0192 0.0283 0.0330
21 May 2021 0.0187 0.0283 0.0328
20 May 2021 0.0183 0.0271 0.0323

#. 2.3 Forward Looking Term SOFR (SOFR Spot Rate)
F#L & #f: CME

A@m SOFR I 7 iy § (F8F I 4pd73 05 &£ = & )I‘ 3 Schrimpf and Sushko 3%
% SOFR 7 & &_3.¢4# iy » X HF 4 4—’ﬁ1§‘r‘v HBod d & nFRT o e 2020 £ 3 7 7
Covid-19 &% #rild=en® 7T » SOFR é’f‘lﬂ’}'l FokBrEE Fedz W' 4 0 K 15% % T% T &
0% 0 A oo s F RAGTRATET £+ ~ 0 3m Libor P E_ A& 1%~ 1.5%2. FF #fw (2 B
2.11) » % Libor - SOFR i 7 11 mﬁ_ﬁﬁ ] £ < ¥ 100bps ©

4490 - USD SOFR (vs. FIXED RASSMNEINIERIUSD SOFR ~ Default ENICEEGlobal Bl 05/03/21 1=
Curve Analysis
Shift 15} Legend
Swap Rates

Ask SOFR Futures Term Bid
0.01000 0.01000 1 Month N~ - - 1 WK 0.01803
3 Month v 2 WK 0.01477
Contract Prlce Cvx Adj 3 WK 0.01678
1 MO 0.01823
2 MO 0.02283
3 MO 0.02740
4 MO 0.03288
5 MO 0.03326
6 MO 0.03555
7 MO 0.03763
8 MO 0.03766

-

|
Bloomberg &) Curve 490 » F83%# A |Overnight SOFR #] #|¢1{Z X #§ SOFR OIS|R i 4% °

® 2.9 SOFR Bootstrapping = 3t
7oL % J: Bloomberg (7 4L P ¥ : 2021/5/3)
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] 2.10 SOFR Spot Rate Curve
7L kiR Bloomberg (3 AL BF B : 2021/5/3)
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_ 15
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ﬁﬁﬁﬁﬁﬁ A ada a g a g aga g O g a o
(=] (=] (=) oS O oS O oS O oS O S S O oS O
I 8889888989888 ag8a8g84gag
S % 55 -—d-amIéoNs B =a

e==3M SOFR OIS  e====3M Libor

B] 2.11 3M SOFR OIS v.s. 3M Libor
7 AL % R : Bloomberg

2020 # B R A 0 A F B Bk RE R~ E%R T R (Revolving Credit
Facilities) o ™4 5§ % & » # 4] 4 €02 3M Libor 5 A% £ {748 100 bps o 4% &
Covid-19 &% 2 4~ Libor ® S#yies# » ¥ )L § Tk B {14 27 SOFR & AR R 4efg
100bps » 7R -4 17 - € 2 [ I e F F a3 (9 %30 0% + 100 bps®) » F 41174 LT
AR E RFGEE 2 PRI A FEORERGE o P& VRE DT £ 5 A (1%~1.5%) » 4
FELITITER o

# 2 £ 4v } 3M Fallback Spread: 26.161bps 1% £_F ¥ 75bps ek £ b *& o
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kS EBERC Y AP PAA - BEA YIS FLRRAG T E I AL S
FRET A G A PR e T by e g B R F AER S JIFE S
FaEY 15 EF 0 F BAFTHE £ 3 4 o bi4e McCauley (2001) 37 17 1980 # £ p& 3 3
v el 54 % 5 2 MR X (Treasury Bill) el > fe 51 27 G a0 p 48

# 3%+ % 1£42477 (Continental Illinois National Bank) 5| B 12 3 1987 # ch2 ¢ & #j - %

N\

& TED Spread' 8= «n% % {5 » 3 34 /212 Burodollar Futures 7% 7 0| & 5 %4 1% o
TtRE RIS TV U EE P EFT A L 4 fe (Asset-Liability Mismatch) 7/ &g > 14

% ¥ 11 i¢ * Eurodollar Futures &k 3 »x#f*& » R g8 2 T-Bill 5 7 " fe g ob £ ~ 5+
@ Eikaf A Rk 'k (Basis Risk) o

2R A2 [;J‘#F] d1 o F1% SOFR T2 5 87 F & = ~ & £.3f " F (Marginal Term Funding
Costs) sPPEA » #T1 A K¥ it § NI 5 Bdg ikt FeniTh B IR KB S Fni A3

O 2 Wi * SOFR k& & Libor 2. #F » 304 B RE|E Pz 2 T E AW EF 4 2
_+ ¢ Inter-Bank Offer Rate (IBOR) £2 Risk Free Rate (RFR) I 73 175 5% » Gilde gt » 222
t¢ ¢f Euro Inter-Bank Offer Rate (Euribor) ¢ &2 RFR — Euro Short Term Rate (ESTR) * ¢
T &P A #& 2 {0 Tokyo Inter-Bank Offer Rate (Tibor) ¢ £2 RFR — Tokyo

Overnight Average Rate (TONAR) % F 75 % ©

2 % {4 c0 Euribor &2 Tibor ¢ £ A>T 4F 427 £ F 747402 & » @ A7 = (W RFR —
ESTR £2 TONAR R|Z_& 3 Commercial Paper cn@m £ %2 F % % > & 7 4 B FH 5 E
I 2T P U E F. ) };}-E_kg B 2123 - 4 #2 ,@;«f k% B ’Fr‘F']‘A’\‘*\F'

B R en g0 B v S RFR 2 901 £ 0 48 oeh | (F %)% £ Men RFR L4

9 ptﬂ} 34X AT L ER Y- 2 ehE R8T v 1984 EehE| P LE R AL RAH A L 8T P
A
O TED Spread %_T-Bill Futures #2 Eurodollar Futures 4] 5 £ » F AR (F42(7 eni3 * b % Ptk
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W ffs Libor PF B~ M2 S — fReh R g o Tt
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Ay

o
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3

i ¥ r45% & Schrimpfand Sushko #7 8 d1 e g4 41 5 =
#i oA EFFEEH TRFR 2 1 enR * 1L 4 ) AR 2RFF D L7 REL
SOFR # 4 ¢k 4% o

Transaction-based

EONIA
EFFR
OBFR
(Old) SONIA

O/N LIBOR

Wholesale
(beyond interbank)

Collateralised

EONIA = Euro Overnight Index Average;

EFFR = Effective Federal Funds Rate;

OBFR = Overnight Bank Funding Rate;

SONIA = Sterling Overnight Index Average;

ESTER = Euro Short-Term Rate;

TONA = Tokyo Overnight Average Rate.

* Indicates new (or reformed) transaction-based overnight risk-free rates.

B 212 & agfl S gre g
7 4% % Rz Schrimpf and Sushko (2019)
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$=3 SOFR &3 * & 3\

*F A @ 4 ARRC #3t Libor Fallback ¢ * i23% » 12 2 4rie #- SOFR # 4% &374 &
PE & F UIEfE 0 Renf B o 4345 JP. Morgan 3o Bl 2.1 0@

Libor §| & ch& &4 & ¥ A 5 724 25 &1 190 Trillion 12 2 R & & 5 FHJFF X - F
% |+ *% 4% (Syndicated and Bilateral Business Loans) ~ ¥ # & % it SRR E 15~

3 Trillion » A& ¢ @& B 3P S Libor ¥ it izt 2 5-F 4@ & * SOFR i* 5 %3 {15

$- 8 FIEPE

r1 Swap & ) > 3% 3M Libor en% 5 & & & 2023/7/1 216§ 83|15 £X P (Reset
Day) #z$¢ * 3M Compounded SOFR in Arrears + 3M Fallback Spread SOFR % % # Libor »
PRk S Akt M &3 3M Compounded SOFR in Arrears 3 %% 1% > 7 &,
B L @B 3.1-
3M Libor 1
1
Q“ﬁ%ﬁ
S = . 1N M o TP YT 19 Jo ) & Whatl | 1% Ja A 8
%%—Q{JSde [ gt T\ ol setie T\ [ #0edle [\ [ il

AW A AN

: 24k A 3M Compounded
1 SOFR in Arrears ln Arrears 45 54 78 % %) 3
: + 3M Fallback Spread: bR B A o id A Q3 A

26.161 bps # 4%, 3M Libor
1 1 1 1 1 I
1 1 1 1 1 o

2023/1/1 2023/4/1 2023/7/1 2023/10/1 2024/1/1 2024/4/1
[wsanie T\ [ hene |\

\H—)«ﬂ@ M\ \Mﬂe PY TP QM [ \ \

3IMC ompoundcd SOFR in Arrears

#r ey SOFR OIS

] 3.1 SOFR i #* > 5 w4 M5 Fen™ 3¢
f%## 3M Compounded SOFR in Arrears #% i {3242 8 i~ B 5 £ @ | F 24 &
RAIH G 2% T EZ B ER- AR 0 T - K E R F SRR S 2021/1/1 ¢

:':'Q
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FAd I A 3M Libor » ¥ 2021/1/1 7 3M Libor & 1.5% ° Bl = % 0> &
2021/111 )I*frlg 2021/3/31 pF 2 5 chdd 2 e FEFF A F TR LF R 0.5% TR
Fnh g o AP LI AERFRIS pfrrrmg e g EFAH e

F el 5z * 3M Compounded SOFR » R E_F 5 F 238 € & 2021/1/1 4vig &
2021/03/31 & ¢ el L 8 2% e Eifdh R G g R A RRA K= B F- 2 2
# ¢ SOFR | 5 & 747 1 k-2 f 2021/3/31 & o Serigd g4l 4 < o) o Fpt 2 2 id )
LEAFORGIRE > 25 ehd 2 BB DL F E T 2021/3/31 4 € aif o 1AL R
TRFHA IR o o A AR AP Aoy o005 2 Bl In Arrears ©

¥- &%  ILE&P & (Cash Product)

¥ -3 Fallback Language
Cash Product " & 15§ 5 ~ F £ M 3%~ T AR R A AT A2
* 3M Libor 9% 7 Cash Product % 2023/7/1 2- 1t § 833|415 £3X P (Reset Day) #-zxx #
SOFR % #* Libor » 23k * 1> ;N & B 40T .

l. 4% ARRC @ g o F = 32 1 Forward Looking Term SOFR (ARRC @ *+ 2021/05/24
# L CME & Forward Looking Term SOFR &3 # #%4%) R # * 3M Forward Looking

Term SOFR + 3M Fallback Spread % % i* /o 7 3M Libor > -+ £ B L B 3.2 -
3M Libor
BL A #9 &4 Libor ®

Cash Product A mmese | U] Arene | T\ | awdle ] mmm‘
%-—;;m*;é;g '/\i Bt | qﬂﬁ qﬂ | Qy

| & A 3M Forward Looking Term - — -
I SOFR + 3M Fallback Spread: # M Term SOFR R & 74342

1 26.161 bps # 4%, 3M Libor AR EA AL EA
| 1 | | [ a
1 1 1 1 1 g

2023/1/1 2023/4/1 2023/7/1 | 2023/10/1 2024/1/1 2024/4/1
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Bl 3.2 %3 & 4 Libor Cash Product # Libor 1 5 7% — g i= g5 % & 3¢

2. % & Forward Looking Term SOFR # #* » B * 3M Compounded SOFR in Arrears + 3M
Fallback Spread % % i Jz - 7 3M Libor > 7+ % B 2 B 3.3 -

3M Libor

.4 4 %48 Libor QR&
5§ %a 7” & 1552 F] 4
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| | | | | >
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ZRAZDEA RS /)ai% T R ST 3 34 & i % F] Forward Looking Term
SOFR » #7104 & * % — g i+ 5 % % 3% o9 Forward Looking Term SOFR ¥ 5 3 & 4 5 eh—
T FarA LG pEE @ * F 1 SOFR OIS k 3 »xi's » ¥ 5 % -+ k& 4] SOFR OIS
b B € F 4+ 3M Compounded SOFR in Arrears > it § E R3304 7 -5 2 —fg R B
oA N o F R & 2 =g~ 2 3% Compounded SOFR in Arrears ¥ 5 4 4 &

- Tk FIRA T LR E R &% G 1 SOFR OIS i 7§ o

-1 FTEH

ARRC tifi4 - M2 B 1 4573 b ASFIEL ~ F304 0 F L BRI E
£ I3t SOFR & i7& K¢ ehig * 2 5% 5 3 w3t & 47 Cash Product $f>t %3 Libor & 5%
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ARRC &z g * = ;4 L 5 * Compounded SOFR in Arrears 43¢ » B 3.4 - g2 78 p

g s

(2021/04/31) ® & + £ F # 5|5 F #heh SOFR j£6 15 & % » w2155 437 5 % b el
& 44 4]% % # + 4 Daily SOFR ~ IM SOFR ~ 3M SOFR » #.4]% 3+ & + 4 Compounded -
f ;

Simple Average sn & 87 FF 45 e o

1 1 L 1 1 .
T | | 1 T >
2023/1/1 2023/4/1 2023/7/1 | 2023/10/1 2024/1/1 2024/4/1

[BRlE |\ | Bt BrAE |\ o Bdl = [Frflt [\
3749 SOFR 3% 81 % f§ % \ \ \ \ \

3M Compounded SOFR in Arrears | [0AIrears 4 o RFE &
HE B A Ko A 8 B A

B 3.4 SOFR & * »tiregd f1 5 F & an ;¢

[(EIEAS$

23R4S SATR Dehp £ 4% * Daily Compounded SOFR in Arrears # 5 %% 415 -
i ch Daily €455 X R BEFPIT A LR T 0 F 500 F PR L A5 X i
APPRERAE T E LR T S BRI

1. & =% 4 p @& &% 5 &35 Daily Compounded SOFR in Arrears ¢ £2 Compounded SOFR

in Arrears 1 ¢ > L[] 3.5 -
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2023/4/1 BRFLF R BRF LA — R
#7449 SOFR 7 % Mk 2k JESHF] & B35 S ALF] 2023/7/1 KA & Bisgas | 2023/10/1

Daily Compounded SOFR in Arrears
BRBRH—ROEHA] [ 3
& ARG LA S -

EAE

ERBRT—ROEINA | 2
& REAHFRBA L -

3M Compounded SOFR in Arrears

Note: 3M Compounded SOFR 7F & 4§ R F £\ 2524 &) SOFR i#4T
#A > EAREEEHE 90 R1% > #1452 3M Compounded SOFR -

B 3.5 SOFR & #* *t37enf £ 3cdnan™ ;8 (-)

,,kl‘f.\,ﬂPF'& #&Ellsﬁ,'}\ IFA *;%;100‘—§F3TB;’5"90% ® =
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2023/4/1 AR A 2023/7/1
JE 348 B4 SAA

BELPN:EE EE
#7844 SOFR 7 % 1 3 2 1 | ‘ ,,,,,,,,,,,,,,,,,
A SFiE AL SO

Daily SOFR: 0.5% E Daily SOFR: 1.5%
Bt ae kA KON 100 § Ly AL AN S0

v

Daily Compounded SOFR in Arrears:

o JLBERAT 45 RFELL 0.5% H A4 100 BAEFed H X R B 45Kk > 14 45 RA| 2 24
Fo| F oy A4 50 44500 1.5% A3 8 45 Kk -
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Frd R flLamF g

- & SOFR #7 & &4 & 4c #5 (Margin) + | & 15

Schrimpf and Sushko (2019) ¢ #] 7 f Libor i2#2 14 <& /f iy SOFR f i & pt 417 if
FET kAL G BasisRisk) 0 P &g B £ HESFIFH SR 4 £ SOFR 2 1 i

Margin + /| B %>t 7 7] = B & & 4p e cnid e

1. J 4 & Libor 2. } e Margin

2. Fallback Spread (f ¥ 5 # ¢ Libor /5 Compounded SOFR in Arrears 7% i+ #c)

3. d ** Libor — SOFR Spread 7= | € S ¥ & g7 Fif i cndidfm ) %~ » HFHF &
LT F) S PR EBI L FdE > T g R R B CGER

Schrimpf and Sushko ¢ g 2 FEin i ok T Ap k3 7 H 2 A &Y - R TR

SOFR i #L # e Margin j& 4 12 Libor % 5 #F 17 Margin & 3% & + >t Fallback Spread -

Bk A A ST 7 ehF# 15 F 415 % : 3M Libor 4 + Margin: Y bps (Y bps 7 1 %]
2 & k') #* SOFR f83%42 47 cigd 4] 5 i 15 5 : 3M Compounded SOFR 4r + Margin:
Y bps +26.161 bps (3M Fallback Spread) + X (¥ Basis Risk #7& Feh *& 5 ) o F|pt -5 B
i85 41 o Margin 4p & 0 J& % >t 26.161 bps » % >t 384 5 %t Basis Risk #7& f:hh %
ERPAS X))o drkeB X 34 RAREFR- BT UAAKREFFE Y {1 LR (»
ﬁ*@{f? *AIA AcEg) -

Flut AFT BT P BB Bt 0 SOFR & 5% ke (T o TGRS $ 51 % | SOFR
o A J\l3 » AP R IR o SOFR F8 {5 F % ¢ —é 273 HEhREFR DT
ki ﬁlebor’q—fﬁ? FE IR DPFHEFLERJOFFFDENGTFAR 0 bl 4.1

? CBA (Commonwealth Bank of Australia) 3 % 714 = f# ? SOFR i A# - & 8 56| F

13 d *t3 G 7 SOFR Cash Product 4p § f> » B % B &I F 5§ e F 7 127445 o
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r”’wﬁf § A X ey
3 — & E P~ Daily SOFR > & %
g otk it} 48 #HBTE # enLibor
R ED 0 £ G A6LT L RO T 3 THEEA L ALY GG %R

Ad RO AFA A L FRBFEERE - L2 A BMW e

FE oL g B Libor 5 A# - #4856
Alod *p W SOFRFFFIFF AR5 A 55k 2
& £ kg R LB IM & £ 3M Libor s $s i % €

& B & #7 & SOFR Margin #4914 %

Index Spread (bps) Tenor Ticker CUSIP
SOFR3A 17.00 1.08 BMO 06367CCU9
SOFR3A 53.00 3.00 BMWG 05565EBN4
SOFR3A 53.00 3.00 BMWG US1624945
SOFR3A 19.00 1.00 CAFDC 22536UH9%4
SOFR3A 60.00 2.00 CAGR 22532XNN4
SOFR3A 19.00 1.00 CBA 20271ETJ8

A8 #H & 44 Libor fi 7

Index Spread (bps) Tenor Ticker CUSIP

LIB3 2.00 1.00 CBA 20271ETD1

LIB3 3.00 1.00 CBA 20271ETP4

LIB3 4.00 1.00 CBA 20271ETU3

# 4.1 #& * &4 47 SOFR Margin % %
7 A kR Yield Book

R A 17 Rl 2 2 SOFR 5 A # 50 Margin & 2 14 Libor 5 £ # ¢ Margin & >

(S
A it
ﬁm

i# < > & % Fallback Spread: 26.161 bps e#icid » 4r% < 3t ehfe i % 5 > )’r-*'ufx
05 M F £ F) 5 & JF KX Libor — SOFR Spread % it » @ & $4p % B b "G FE [ o

Ra FBant 8% 7 2ot > 7 LB 4.1 > 2 SOFR 5 £ #=h Margin j& 2 2 Libor
5 AA# 0 Margin T35F 5 6.84 bps o 82783 F]1 5 SOFR g * & A3 2 > E Rk *
SR g EFRIFFE O RABROS AR T AT HE LR

Libor — SOFR e £ 7 % & = > & px e i7em@ b "% f1F SOFR 2 F o

25 doi:10.6342/NTU202101726



30.00
25.00
20.00
15.00

10.00
|| I Ll
0.00

\)() &

@ QPO IRN
OA{ <¢ Q‘(

B 4.1 2 SOFR 3 & # = Margin 52 2 Libor 5 # # = Margin

d 3t = R4 R {7 60 SOFR 5% # % JF’K H_% Covid-19 7n# 4 & 2 {4 Libor — SOFR
Spread 4p ¥t (X enpF 3 (70 doB] 4.2 HToF o TS R JE B (7§ T a1 Libor — SOFR
Spread 4p 1t » & iF# §f X4 {7 pF b Libor — SOFR Spread 4-§] 4.3 @ 4 ¢ 2R o557 5 T 3o
% 2376 bps > v B AR 4.3 ¢ & Margin 3 4e cngEd R4 6.84 bps 3F § o

1.6
1.4
1.2

1

X 0.8

0.6 )
0.4 + % SOFR i%-#-

. \ Flxggiap
0.2 . Spread #i i

0 HIRB T o
1/11/2016 1/11/2017 1/11/2018 1/11/2019 1/11/2020

B 4.2 3M Libor - 3M SOFR Spread
74 % % : Bloomberg

3 3rA if % & A Frees (7 pFe0 3M Compounded SOFR > o *t8_Set in Arrears 00 % » 3 % F 3 {7 90 = 11+
4 ¥ s 2 3M Compounded SOFR in Arrears °

26 doi:10.6342/NTU202101726



100.00

80.00
60.00

40.00

20.00 ‘

o 1l 1 |I|I| i lade .o
-20-00@\2@&030 S Q@ Q’ > @ %@: i-?' &éi *O&i*oévci‘?@@&@& <

B SOFR Margin - Libor Margin H Libor - SOFR Spread at Issuance

B 4.3 Margin £ 2 +* #&%F {7 ¥ 2. Libor — SOFR Spread

B4Rt Libor p¥ it £33 3§ & - 4 & SOFR 2 1 éhip ® 4o 2 30 » A & RiF %
Libor—SOFR e £ % 4 7 © B » & fsh 944 (£ eiapg ip] * SOFR 3-8+ 41 % /% 9 Margin
57 6.84bps * T b Lk A B A

Libor +* SOFR % & &ehf " UL R 5% F o F A B U aiis » Tk § =

B2 A S P T SOFR 547 ¢ BB LR TR T R EME - 2 f|S £4 (7T

T

S e 0 kG W UE A o A Luo (2020) ¢ o Luo fI* @ 2 % #rd 2 g § w2 B 3
BEASFEL 2B i v S IS ERRORE v L ISP A AR
* 2% Haircut ™ 7 3| e £ & _5bps > o » SOFR 7 - £ 1% b A # Haircut 5 0% » #7
Mé U= B0 SOFR iz g £ B & S T30z B9 SOFR 5 913 5 5~6

bpsoﬁ'—,f’:‘;’%/ﬁf’_ﬁlﬂﬁjflgé\ ) %{684]31)5 ir-l!ﬁ;ﬁp! mz_ﬁu]%;w—rf|—fma]3@i\ FE"II/('% Ji-l;
SO % I AEF-4 . ES %;’T}b 3 7 Margin 7% :6.84 bps 2-% * - $84 7 > ¥ R A {S Libor
pFRS 3 772 5 AR Libor +* SOFR % d1enfz * B ' o

16 g 48 4 AU BE b A QP RALE - 0 o Luo I p o 2 A R 2 B R E R

HETE

27 doi:10.6342/NTU202101726



d R A4V FIAEFRAGT LI EBREFDEIFTERR- E 0 hkEA A £ H
AP PR VAR OREFRITRC L - TOh G LEFITALIFET S (B 45 -
Ao NRE T el F & KR bls B 2008 & SEBTE > B E D AFHTA L {
Fehf FY REE- VS 2 AR c RERFEEOFHE R S M- BEFR
FIR A QEY ¥R AAF AT AR SAFRET B M A BETDT & KR
F AL R (AR RSP EAL) F
B @2 Libor MEF AT PRGERITHEFEAE BRI NER AT RE LG L

R JIL MR LR

i (T R el g g

2F VUL EREN Afé Libor Fiv 2 = 2 &

\*Xr

7 ¥ Libor - Bdeenp] = 257 T3 REB R Sehsd g £ 2515 > ¥2bug#
Bl&2 8T ST 155 2R%p e Libor ehit * 7 MR ps 2L 2 Wih g bt d i
T AL RA NEAFL AP AT X F = FAEROR LR o Flet & 1980 & £ K
ok dGF s ERAD argiagr* Libor (F5 85> Z iR Piiesa
ehAg BT I FE RARLE il 4 o B 4.6% 47 1998 ~ 2008 & ¥ 12 Libor 3
HFFAIF S P > FURBESDIIFAET LT S ARESE FEERSE B [P AT
HAef7rs Libor e 5 IS p > £ ¥ =X R A PP H RAF LKL Libor s& BAp$p 2

Ed 1 (S wﬂﬁ%mﬁﬂmu

17 Fed *+ 2008 & 11 * B4R 7 QE > B H I 5 AR s de 0 50 2014 & R ik b IR 84007 D A 0
GABSE X T T M E o 2 (AR SEEF|20199 90 B B AL ~ 2020 & ok A B 450 QE & KRS 4
BRI 5 30 g 4 o

28 doi:10.6342/NTU202101726



100%

| |

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

VO FE L@ S RIS 5 o O o
Q" 7 N ' & O L AV QA QA Q7 QS QD \
O S S S S i i S M
mGE m2FMirel mpEAl mAFRRE
® 4.4 US Bank Holding Company ‘&4 3 £ & i/ it vt
¥ 4L % R Federal Reserve Bank of Chicago
12000 250
10000 200
8000
g 150 &
= 6000 =
22 100 @
B 4000 ’/\ -
0 0
AN N VO XN AN N O 0N O
S O O O O O O QO = = = = = = = = = =
S O O O O O O O O O O O O o o o o o O
(o N o\ NN NN e o\ o\ NiNe NiNe NN o Nie\ e NiNe NiNo N e\ NiNe N e NN o\ NI o\ NN\
= 7 # (LHS) —— 2§ w2 4 (LHS)
7 % & & (RHS) #0{7 ¥ 45 # (RHS)

®l 4.5 US Bank Holding Company ‘&4 §
F L & R Federal Reserve Bank of Chicago

29 doi:10.6342/NTU202101726



Subprime

%

Prime

0

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

B 4.6 14 Libor 7 A#H s 15 5% B ik
7 AL % R McDash Analytics

AEROAFUAFTIR - FEAL A FHENEHE PRI R TR D
2 AT o W4T E IMF i hEla- BRERDRFEZ £ IRLT RN BhaTs
Fit kIR pE R BT AP (2010 ~2018) £ A2 KEFSEAGNH 0 T I2EE
Bz AT & kiRe chig i Xl < gt = > Fa BT i o et KR 48 ¢ F
F IR AL A E R A TG R SRS BT L W T A
FENTERREERABL BTG G ERAD DBF- T PEZ S FRE DR HEY
REFERFDT R GrFEAEY) o Fpt TR A& gdh2 (5 Libor ddvic g fp b - 28
£ RABLE R D B 5 8 Libor s ® 1S s 2 IS T A 0 HES P
oL K P ﬁ?é f A o ¥R P W Libor todf 417 e & 0 N S s E H
i fs Libor pF i ¥ - 1B 22 Libor 12 % 4p 12 enq] 5

WPk L G E R R R e T F BN S R T A -
A

:j"
PR+ Qg2 £A2 2742 22 Libor & 5 17 -

30 doi:10.6342/NTU202101726



Level -120
-100
-80
-60
-40
-20

0

SFR 2010 Deposits LT Swaps Toans SFR2018
securities

*Swaps: Cross Currency Swaps

8l 4.7 Decomposition of Non-US Bank’s US Dollar Stable Funding Ratio
FHL % ik IMF

Japanese banks French banks German banks UK banks

USD bn USD bn USD bn USD bn
600 600 600 600

e v =600 ey =600 pyppprg
05 07 09 11 13 15 17 05 07 09 11 13 15 17 05 07 09 1.
Assets (positive values): Liabilities (negative values):

B Cash W Deposits

W Loans W Net due to HQ
Net due from HQ I Repos

I Reverse repos m Other liabilities
Other assets

W48 HRAGFEELSFFALLFHD R
F#L & ik: BIS ~ US FFIEC 002 Call Report

¥z 8  RHF AL

d # 6 G133 ¥ 2 8 4e o Libor 193218 > % ¢ Libor 584 % & £ ¢ 3M Libor ¥
it ¢ 3M Compound SOFR in Arrears + 3M Fallback Spread: 26.161 bps k&t » A @ 4p ke =
74 {7t SOFR 5% 415 # % > Margin £7i2 § # 4 F| 26.161 bps thi5 & (T35 1 6.84
bps) o 7Rk e 5 & 17 Libor 6 {15 f X (7 - A F ¥ UFE F {737 SOFR -8

¥

f
FFE > 50 @ FF@FOF £ 5 F Y w R A% 70 Libor 58 5

K

31 doi:10.6342/NTU202101726



MR R FOE £ A? B T iaE TV & 19.321 bps (26.161 bps — 6.84
bps) ePE £ A o

AT LA BirR 3;1% e Margin fe @ 3T 0 MR S TRE €
* $len¥ - B % & Discount Margin o 2% i drif F % i @ AR RISl L e~
EEFPFR A RPFRAIF O RIE R "GP S0 R TP i L
fro wgf 7 {15 F X5 Margin b= [ 2 Fa B A KPR EIRITRY £ P § LT

Gy i o F BRAAFTOR GRS > AERGTE S R A P enis L ,T};L—\,
Mot KRB OITIRE € F & F KPS Margin i R ARDREITRY £ P AR T
AR o 42T KPP Discount Margin :h3% 4 - Discount Margin eh® & £4p * kT3 en | 5

WA A ARG o R ARRAERMEE YL T EN R Y JIL e &
BIw 715 F 5 d 30 £ T %7 > Margin ¢ ¥ % Discount Margin » # & ;% 5 4r

(1) “770 e BEF HALT P ARFFNIFEDPRE &# - it L2 EATR UFFJI R
Ry R T L ABW ST JILFROERT A EF L o g RIS XD

BRAFIFERD 2 ENF I RAPFRIY HE* JILF A T 1 Discount Margin

RIEF R ARPRETENFTEFFENFIFEFIFRARDBU DG JIL o d 20
Discount Margin £ # 3-% & - $f— 0B % » F 7%+ » ¥ 2 Discount Margin 3 ;% & {3
FH T RGBS EREREREDFREFG S !?d»ﬁ»r{ﬂ&xé;ﬂ < 4p b

Discount Margin °

FaceValue

(Index + Margin)xs ——— Face Value
N m
MaT'ket PTLC@ - Z 1 Index + Discount Margln)l + (1  Index + Discount Margin)N (1)
T m B m

(# ¢ :Index = SOFR # “ % & Libor ; i= FAZH L  m=HAHF I N=21 45K
g & gt AT {7 o SOFR %8 ] & f % 0 Margin g2 Ry duFd 15§ 5 o
Discount Margin § = 3F i (Bid Price) §_7 Z_%>* 3M Fallback Spread: 26.161 bps = T # 4.2
AN ZRG FFEFENF R I OB HF o L% - FVEE L AGM 2 @ % Federal
Agricultural Mortgage Corporation > 2 2021/4/24 % 7 7 — % . 2026/4/24 3| #p 57 SOFR %%
Flgxd %> & ofl L 5 3M Compound SOFR in Arrears 4 + 60 bps 7 Margin (» 3 &7

32 doi:10.6342/NTU202101726



H3F 1§ & & SOFR 2 ! 4c 7 60 bps 7 Discount Margin) » @ &% {7 SOFR F# 1] ¥ f %
- % o 3t g - SRR {70 SOFR %8 115 i % 214 p 4p 1T <0 Libor %6 115

o HFEp 5 2026/07/20 0 # 3R % 4 #& Libor 2. F £ 4 49.46 bps 7 Discount Margin »

% ,T}u{;m i 2021/4/24 4e% 3% 2 @ & 3 (7 - B 2026/07/20 $|#p <0 Libor F& 15 & % > &
THHFT o &g JI3 € 2 3M Libor 4v F 49.46 bps o BF & 444 3| 2023/07/01 Libor & 3% i3
Bz igo XA BEeflFRiaF e Aot SOFR &5 F X ¢ L Henfl 4 &
3M Compound SOFR in Arrears #c + 60 bps » @ {57 7 Libor %% §] 5 F X B 4 ¢ £ 1 3M
Compound SOFR in Arrears #r t Fallback Spread: 26.161 bps £ “r + Discount Margin: 49.46
bps > #7F 0 Libor F& 15 F 5 F & £ i c0f] 4 SOFR #1555 417 15.621
o & % 2021/4/24 % 7 SOFR F# {15 7 % ol pr > 5 3

G

N

bps (26.161 + 49.46 — 60) o 4r % 2
Ao fER o L T EMFT &M F ¢ eh Libor i fIFF LR w0 BT LS 15621
bps L 7 * o £ 42 HF b TP R RT M FiekDRE 0 7 & SOFR Margin #

Libor Discount Margin -|- ** Fallback Spread: 26.161 bps ﬁ%‘u? A R B S LRt S

Libor FRN .
sy [ #93 PSORR || SOFR FRN i Libor ?af:glgl;yslr{gén SO;RLﬁfrgm
FRN 34 p argin FRN 3| p B0 24 ) Discount Margin
AGM 2026/04/24 60.00 bps | 2026/07/20 49.46 bps 10.54 bps
C 2026/04/22 5400bps | 2026/07/01 74.75 bps 220.75 bps
BARC |  2027/02/05 163.00bps | 2027/03/30 157.89 bps 5.1 bps

# 4.2 @& * % % 4/ SOFR FRN £ Libor FRN
7 4% % % Bloomberg

33 doi:10.6342/NTU202101726



$7% A hEH

"% Libor & 0 @F OB ESET > P HFEFP AL T{IF ELEN DR
SOFR > A k7 H Fen SOFR B S { 4e L A pF > &2 PN AL IEFiods e 5 - &°¢ o

oo L AFERT B il Libor PR EFE A X 8 REF RGFEM 4 T UE-H A
F AT B E AP B9 70 SOFR r‘%%kg B R REEMUE LR SRFE

\\\?’;r

Fobo AR ke Y T OUMIL S RARB LD SR B R
{& 1 e Bloomberg Short-Term Bank Yield Index (BSBY) 3 &] » % # * 73 2t ~ Commercial

4 41% - 11 Bloomberg

Paper ~ Certificate of Deposit ~ Yankee Certificate of Deposit ~ £ 417 3¢ {7 e2> 2 F K S| e
%+ 4% (Z- B Forward Looking #4]5) > % B 5.1 - Bloomberg Short-Term Bank Yield
Index #3147 Fe #p *L i 2041 5 2 Local Regression €07 54228 41 O/N ~ IM ~ 3M ~ 6M »
I2M eng #5315 > LB 52> &0 7 UERRF L X P hd $ 2 Libor + 4 #3170 B

53~ B 5.4%

Bloomberg Short-Term Bank Yield Index 8 f #-> 2021 Q3 % CME ® 42 % > Swap
2 FEE € 2021 Q4 B4 A 0 3|V 117§ Bloomberg Short-Term Bank Yield Index -
Libor i3 F- 42 ® s i Ethend d > £ P @2t F Mgl £ 72 OV RF &9 59 5

- 47 022% Libor éh% % 1% o

20 Bloomberg Short-Term Bank Yield Index § #c™& 4>t Libor & %] 5 * %3+ ¥ Bloomberg Short-Term Bank Yield
Index th% b $hAFH 5 74077 T dachiz # fl 400 Libor 48 i 4277 cnT bais » 1405 o

34 doi:10.6342/NTU202101726



100%
90%
80%
70% N
m Corporate Bonds
60%
mYCD
50%
uCD
40%
nCpP
30% | Deposits
20%
10%
0%
ON M 3M 6M 12M
Bl 5.1 BSBY -5 f#
74 % Ik Bloomberg
*CD 4 CP +Depos -+ Corporate
14
12 o :
- L od Ad A
1 . “
e * .
0.8 C
. . 1 EN AA
06 * faa ag e . AA [] :
: PN I 3 ;-
04 | & . = 09' 3 s
Me . cesal o s Lot
$ . " ,‘. ’ " :A 1.‘}. ‘1’
0.2 & . .‘“ " 2 4
R Vo :
0 30 60 90 120 150 180 210 240 270 300 330 360 390

Bl 5.2 BSBY Local Regression 7+ &, B (2020/05/14)
L % R Bloomberg

33 doi:10.6342/NTU202101726



BSBY 3M Back-test over the past three years
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