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Abstract

In combination of Al and machine learning, quantum computing has attracted much attention recently.
Global researchers have just started applying the working principle of quantum computing to finance.
This can render the Korean finance community an immense head-start to exploit research and practical
opportunities. Indeed, quantum algorithms have advantages in optimizations at financial and Monte
Carlo simulation problems. This study analyzes the current status of research and practice that relate
quantum computers to finance. In addition, we present a practical education program for quantum
finance and suggest policy implications and strategies to introduce it to the domestic financial

institutions.
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Mo R 10109 A= AbE oF sF AEER 29 At sl
MAZBA XL 2017 A 2018 d 2 d A% LA FY (Quantum comput ing) 2}
AUAAFE S 3t Udarg]E(Algorithms for quantum computers)S 10 ©f =] @)
T2 AAeTh. MIT & 2017 d3 2018 Aol 482 YA (Practical
Quantum Computers)®} AMZ o] kA= oF(Materials’ Quantum Leap)S 10t &Al
7142 A8l

olgfgt Aol Aol A4 =elM= FAHFHE A Vle= AAHs AT

2.2017'd: Liquid biopsies, Harvesting clean water from air, Deep learning for visual

tasks, Liquid fuels from sunshine, The Human cell atlas, Precision farming,
Affordable catalysts for green vehicles, Genomic vaccines, Sustainable design of
communities, Quantum computing

2018 d: Augmented reality, Personalized medicine, Al-led molecular design, More
capable digital helpers, Implantable drug-making cells, Gene drive, Algorithms for

quantum computers, Plasmonic materials, Lab—grown meat, Electroceuticals

32017 Q: Reversing Paralysis, Self-Driving Trucks, Paying with Your Face, Practical

Quantum Computers, The 360-Degree Selfie, Hot Solar Cells, Gene Therapy 2.0, The Cell
Atlas, Botnets of Things, Reinforcement Learning

2018 A: 3-D Metal Printing, Artificial Embryos, Sensing City, Al for Everybody,
Dueling Neural Networks, Babel-Fish Earbuds, Zero—Carbon Natural Gas, Perfect Online

Privacy, Genetic Fortune Telling, Materials’ Quantum Leap
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Adsts WMt of YHES FAS Adstd b A9UAE 39
w7 ZgolA wol g oyl ANt ZeFEm AHecldel #49l

95E GARFHE olget: LuelZa HYYE Bkl Asete T

3.2.1 Quantum Random Number
Stefanov et al.(2000) o}ltjnt= Ao|EES o]g3 Wy A WHES

ANGG. 74 oldulE AoEE wE Ved 499 43 FH A=

7 Quantum Backend & U325 AlE# o] 7] ¢33k Ao},

https://qiskit.org/documentation/stubs/qiskit.providers.ibmg.IBMQBackend.html
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Eo] FE 9S8 . 1 1Y FHIEZE Tl =W, |0y |1)o] FA
EAstE AErE "o, 2 1Y FHIEZE FHel H=HwW, |00), |01), |10), |11) F

4 7HA ASe] b veA |k olgAl FHIES wizh B F 2n shA 9

-1 (100---00) + [10---00) + -+ |[11---10) (22)
SV
++[11--11))
5 1RE 24K Ak BE g 889 w530l Hi o, o
FAACNENA FEE AFE seha ghw, s/2" & [0,1] WA #EI} FELS

7= U0,1) ) EFATEXEE A A Hi).

3.2.2 Pricing of Derivatives
Stamatopoulos et al.(2020)+= 219 AFoA 7|E HEZHFEo AL EEHIIER

Aol drn Hold des Hols & darglgs Aljtedvh. Frkel g

HolexE HE&st= WA olth. T AlFd 717} spola, 1 55 P(Sp), &4
o]t Z(Payoff)E f(Sp), T AANA dA7A<e] &l AS4E B, )2 A
AA AIH] A 7HELS oS 2.

V(0) = B(0, T)Z F(S2) P(Sp) (23)
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from giskit import * ## Import Qiksit Library
## 20012 RUIEQ ZUME FEHoIIRE 22 DHHIEZ 2h32 24
circuit = QuantumCircuit(2,2)

circuit.h(0) ## oubit 00l n HOIE XHE
circuit.h(1) ## oubit 10l n HOIE HE
circuit.measure (0, 0) #4# Qubit 0= Classic Bit 0 2 =&
circuit.measure(1,1) #4# Qubit 0= Classic Bit 1 £ =&
circuit.draw () ## circuit _12lJ|

<pA3 el A% ZASE Fold me>

## JtAIOl simulator &8

simulator = Aer.get backend('gasm simulator')

# LA AE

result=execute (circuit,backend=simulator, shots=1000000) .result ()
## AE2 ZINE Histogram 22 & Alg)

from giskit.visualization import plot histogram

plot histogram(result.get counts(circuit))

2.2.6 dollx @A Adem 274 FHIE FHe A7) |00), [01), [10),

111)7}F 2b2} 25% s = TATS 5T & A, A ZAHE FaAA 5T

G oode dwe 79E AL Zme A oled WA Qiskit & &l A
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B. A7t mA= AL (ALH)

o 42kt S
B, BA 5 SR AP 300 e
: : 5
AT Ws73e D2 ol (HEl Y wE yu s
SRR Mool (285 ORes =t Ay
Bire Auk 7A# o] R 30-40 1 o)A
gl BHS Aol A SR FFT Fogon, HAEL
IAAFEE Fg BA o183y A% RAA FAgE A

dyElFS sEPEUY. B oo IBM oA AlFEE
Qiskit #olB &9} o]y & o]&3te et 5§ IALnISFS
ghEetAl Junk. olE f8l AoelxMe nHFFE Y FAHFHY

Awe wasty, FAGse EAd FH, Y, 54 5L
GEUG. =% Egel  B8bsd  FAduAES  Sasel,
AFqon FAEL AR IAUFUE BEE 7 dE 9L

719 AE HRZ FYT}.

Students who do not have knowledge of physics can take this class.
They can learn basic quantum physics and quantum algorithm to use
quantum computers in finance. In this lecture, students will study a
simple financial quantum algorithm using IBM Qiskit library and python.
To this end, the lecture covers difference of classical computer and
quantum computer, and the basic concepts of quantum physics such as
superposition, entanglement, and measurement. In addition, students
will practice quantum algorithms that can be used in finance, and
ultimately aim to develop the ability to use quantum computers in
practice
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D-Wave
System

https

2/ /www.dwavesys. com/

Muete] st=9o] 7Ido= Ak HFE o
ZAPJUﬂﬂq Hzol ZREE] A}
AFE 2 D-Wave One & Fvfgtt}. D-Wave
One o] T2 E EYL 167 H|E 4=}
ZZAAME o] &3,

Rigetti
Comput ing

https

//www.rigetti.com/

Rigetti Computing = Z2¥]EYo} ¥ Z 79
A 7otk A HS AA H Alxstn
ol & Ao} of7|E A e} F3e ¥ ofye}
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Forest 2= Zeh9-= SR EHS A A3},

Q-CTRL

https:

//q-ctrl.com/
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Chicago
Quantum
Exchange

https:

//chicagoquantum.org/

Chicago Quantum Exchange & %z} A H 9]
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QuantF1

https:

//www.quantfi.com/
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