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About This Material

◼ This material has been prepared as a supplementary explanation of the news release by SMBC and Toshiba, 

"SMBC and Toshiba Jointly Develop New Equity Indices Using Advanced Quantum-Driven Technologies" 

(dated May 20, 2026). As the administrator of the Indices, this material explains the Indices themselves; it 

does not describe any financial products structured with reference to the Indices. For such financial products, 

please contact the relevant asset management companies or distributors.
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◼ New equity indices developed by SMBC and Toshiba

✓ Two indices released: a Japan Equity Index and a U.S. Equity Index

✓ Daily calculation and distribution are handled by S&P Dow Jones Indices

◼ Stock selection using a quantum-driven optimization computer, Simulated Bifurcation Machine (SBM)

✓ Construction of the diversified portfolio with the largest number of stocks among combinations of mutually 

low-correlation stocks from a large universe of investment candidates 

✓ Formulated as a maximum independent set (MIS) problem (patent pending). The MIS problem is difficult for 

classical computers to compute, but can be solved by SBM.

◼ A diversified mid-cap portfolio, with distinctive, risk-controlled performance

✓ The index concept: aims to reduce portfolio risk, similar to existing minimum-variance indices

✓ An unprecedented method to select constituents from a broader universe that includes mid-cap stocks 

leads to distinctive risk/return characteristics that suppress risk and drawdowns

◼ A new option for risk-focused indices, made possible by Japanese advanced technology

✓ An index that selects constituents using advanced technology offers investors a new option not found in 

existing indices

✓ Demonstrating new possibilities for both theory and practice: Advancing the minimum-variance portfolio 

with new technology that was unimaginable when modern portfolio theory was established. Contributing to 

the research and development of advanced technology, a strength of Japan.

Overview of the Indices



SMBC/TOSHIBA Quantum Driven Diversified U.S. Equity Index
SMBC/TOSHIBA Quantum Driven Diversified Japan Equity Index

Quantum-driven computer, 
Simulated Bifurcation Machine

Stock 1

Stock 2

Stock 3

Correlated

Stock 4
Uncorrelated

Stock 5

Stock 6

Index constituents 

(Non-traditional)

Market Info Analyzing and Optimizing

Inter-stock 
correlations

Index Administrators/Calculators：SMBC/TOSHIBA Index Vendor

Daily distribution

S&P DJI

→Global

-Equity indices

-Index funds, 

ETFs, others*2

*1  For details of the calculation methodology, see the S&P DJI website

*2  For details, see the news release by SMBC and TOSHIBA (May 20)

Investors

Turning theoretically desirable but 

infeasible calculations into reality*1

New Equity Indices: SMBC/TOSHIBA Quantum Diversified

New technology

→

New

diversification 

opportunities



Source: Bloomberg data, compiled by SMBC.

◼ Example of an equity index: “Nikkei 225 XX,XXX yen”

◼ An equity index represents the price movement of a "Portfolio"

formed by combining multiple stocks under set rules

◼ A portfolio is the list of constituent stocks and their weightings

Portfolio

Stock A

1.9%

Stock B

1.7%

Stock C

1.3%

Stock D

1.5%

Stock E

1.4%

Stock F

1.3%
...

Nikkei 225

Portfolio

value 

movement

Note: the above image is for illustration

Basics of Equity Indices

An equity index is a collection of multiple stocks



Note: Each index is a total-return (dividend-inclusive) index covering March 2016 to March 2026.

Compiled by SMBC based on Bloomberg data, indexed to 100 as of the end of March 2016.

Performance of various indices

Basics of Equity Indices

◼ Index funds are a leading investment option for NISA and 

other programs that encourage public asset building feature

◼ By investing in index funds, investors can expect returns that 

track the index

◼ Those returns (performance) vary greatly depending on the 

portfolio that makes up the index

◼ Each index has a different design philosophy, and many types 

exist

✓ Some aim to capture the movement of the entire market

✓ Some aim for broad global diversification

✓ Some aim to reduce risk (the range of price fluctuations)

Index performance depends on the portfolio



Basics of Equity Indices

◼ As an investment vehicle, a portfolio with higher return and lower risk is preferable

◼ In terms of risk-adjusted return, Portfolio C (illustrated below) can be regarded as the best

◼ In general, improving return (≈ predicting return) is very difficult, whereas reducing risk can be engineered

Lower risk

H
ig

h
e
r re
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rn

Portfolio risk-return (illustrative)

What Makes a Better Portfolio



High-risk, high-return simulation

Annualized return:+10%, annualized risk: 30%

Medium-risk, medium-return simulation

Annualized return:+8%, annualized risk: 8%

Note: The above charts show, with each fund starting from an initial value of 100 and running 100 

random simulations, the level of cumulative return over 30 years. Source: Compiled by SMBC

Basics of Equity Indices

In long-term investing, risk level matters just as much as return

◼ The charts below set expected return and risk to “high-risk, high-return” and “medium-risk, medium-return” and

show the results of a long-term investment simulation run randomly 100 times

◼ The cumulative return of the medium-return, medium-risk fund (Median 959) can even exceed the result of the

high-risk, high-return investment (Median 674)
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1. Select a group of stocks composed only of 

mutually low-correlated stocks

2. Give greater weight to lower-risk stocks

*MWIS (Maximum Weighted Independent Set) Portfolio: For details on the calculation methodology of the Indices, refer to the S&P DJI website. Source of figure: R. Hidaka et al., “Correlation-diversified portfolio 

construction by finding maximum independent set in large-scale market graph,” IEEE Access 11, 142979, 2023. https://doi.org/10.1109/ACCESS.2023.3341422

Node=Stock

Edge

Concept Construction Methodology

Concept and Construction Method of the Indices

An advanced risk-focused index that, by 

comprising only low-correlation stocks, 

is expected to curb declines during market shocks

Using “new technology” derived from quantum 

technologies, it offers a “new option” unlike any 

before, to retail investors

As an index that index funds aim to track, a 

practical index design that considers trading 

costs and liquidity

◼ Market graph: each node represents a stock, and each 

edge represents a correlation (an edge is drawn when the 

correlation coefficient between two stocks exceeds a 

threshold)

◼ From the groups of stocks in 

which no edge is drawn between 

any pair, select the group with the 

largest number of stocks

◼ In the example at right, the three 

stocks circled in red (stock b, stock c, 

stock e) are MWIS* selected as the 

portfolio’s constituents

◼ The smaller a stock’s past price volatility, the larger its 

allocation is set

https://doi.org/10.1109/ACCESS.2023.3341422


*Performance analysis period: end of December 2007 to end of April 2026, dividends included. Source: S&P Dow Jones Indices, Bloomberg, and Toshiba; calculated and prepared by Sumitomo 

Mitsui Banking Corporation. Note: For the official index values and methodology of the SMBC/TOSHIBA Quantum Driven Diversified Japan Equity Index, please refer to the S&P DJI website.

◼ Risk level comparable to MSCI Japan Minimum Volatility Index, while outperforming by about 3% in annualized return

◼ Substantially outperforms the existing indices in terms of Sharpe-ratio

◼ Maximum drawdown is also relatively low, showing strength in a market downturn

SMBC/TOSHIBA Quantum Driven Diversified Japan Equity Index Performance

The Index TOPIX TOPIX Mid400
MSCI Japan

Minimum variance

Annual Return 10.1% 7.7% 7.8% 6.7%

Annual Risk 17.4% 21.6% 20.6% 17.6%

Return/Risk 0.58 0.36 0.38 0.38

Max DD -35.5% -51.5% -47.8% -41.5%



*Performance analysis period: end of December 2007 to end of April 2026, USD-denominated, dividends included. Source: S&P Dow Jones Indices, Bloomberg, and Toshiba; calculated and prepared by 

Sumitomo Mitsui Banking Corporation. Note: For the official index values and methodology of the SMBC/TOSHIBA Quantum Driven Diversified U.S. Equity Index, please refer to the S&P DJI website.

◼ Risk level comparable to MSCI USA Minimum Volatility Index, while outperforming by about 1% in annualized return

◼ Substantially outperforms the existing indices in terms of Sharpe-ratio

◼ Maximum drawdown is also relatively low, showing strength in a market downturn

SMBC/TOSHIBA Quantum Driven Diversified U.S. Equity Index Performance

The Index S&P 500 S&P Mid400

MSCI Japan

Minimum

variance

Annual Return 10.9% 11.2% 9.9% 9.6%

Annual Risk 16.8% 20.0% 22.8% 16.3%

Return/Risk 0.65 0.56 0.44 0.59

Max DD -38.9% -52.5% -54.2% -43.9%



Daily calculation and distribution of the Indices 

Daily calculation and distribution of the Indices are handled by 
S&P Dow Jones Indices (S&P DJI)
◼ Japan Equity Index

https://www.spglobal.com/spdji/en/custom-indices/smbc-toshiba/smbc-toshiba-

quantum-driven-diversified-japan-equity-index/#overview

◼ U.S. Equity Index 

https://www.spglobal.com/spdji/en/custom-indices/smbc-toshiba/smbc-toshiba-

quantum-driven-diversified-us-equity-index/#overview
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A quantum algorithm based on the 

principles of quantum mechanics

A highly parallelizable classical algorithm derived 

from quantum theory
Principle
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solution state 

Simulation in cyberspace

Observation probability

Quantum interference

*1 IBM-Q, https://www.ibm.com/jp-ja/solutions/quantum *2 Toshiba SBM, https://www.global.toshiba/jp/technology/corporate/rdc/rd/quantum-computer.html

Quantum Computer*1 Quantum-driven Computer*2

Quantum Computer & Quantum-driven Computer

Turning theoretically desirable but infeasible calculations into reality

Enhanced 

probability for the 

solution state 

https://www.ibm.com/jp-ja/solutions/quantum
https://www.ibm.com/jp-ja/solutions/quantum
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*1 Toshiba SBM,

https://www.global.toshiba/jp/technology/corporate/rdc/rd/quantum-computer.html

◼ Optimization based on quantum 

adiabatic theorem

D. Iyama et al, Nature Commun. 

15, 86 (2024)

cloud

◼ Implementation with 

superconducting circuit 

◼ Derived from QBM, High-speed, High-accuracy

◼   Validated by publications in top journals*2-7

◼ Practical and Innovative

edge

Quantum-driven optimization computer “Simulated Bifurcation Machine”*1

Born from Toshiba’s quantum bifurcation machine,
Proven to have high performance and practicality

Quantum bifurcation machine (QBM) Simulated Bifurcation Machine (SBM)

Highly parallelizable

FPGA

GPU

CPU

*2 H. Goto et al., Sci. Adv. 5, eaav2372, ’19

*3 H. Goto et al., Sci. Adv. 7, eabe7953, ’21

*4 H. Goto et al., Phys. Rev. Applied 25, 044011, ’26

*5 K. Tatsumura et al., Nat. Ele. 4, 208–217, ’21

*6 K. Tatsumura et al., Nat. Commun. 17, 584, ’26

*7 Y. Hamakawa et al., Nat. Commun. 17, 4877, ’26
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Maximum Independent Set (MIS) Portfolio:

Proposed in 2003 as an ideal form of risk diversification*1

*1 S. Butenko, ‘‘Maximum independent set and related problems, with applications,’’ Ph.D. dissertation, Dept. Ind. Syst. Eng., Univ. Florida, Gainesville, FL, USA, 2003. https://dl.acm.org/doi/10.5555/1023044

*2 R. Hidaka et al., “Correlation-diversified portfolio construction by finding maximum independent set in large-scale market graph,” IEEE Access 11, 142979, 2023. https://doi.org/10.1109/ACCESS.2023.3341422

*3 SMBC/TOSHIBA Quantum Diversified Index is based on an enhanced version of the methodology presented in the 2023 paper. For further details, refer to the S&P DJI website.

MIS problems had been computationally hard to solve, 

especially in practical, large-scale market graph

In 2023, large-scale, long-term simulations enabled by 

SBM across a variety of index construction scenarios  

demonstrated the superior properties of MIS portfolios*2,3

Portfolio Theory Higher Accuracy, Shorter Time*2,3

Stock 3

Stock 1

Stock 2

Correlated

Stock 4

Uncorrelated

Market graph

Quantum-driven optimization computer for SMBC/TOSHIBA Quantum Diversified
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Quantum-

driven

Exact
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Quantum-

driven

Enabling solving MIS problems in large-scale market graphs →
Non-traditional Index constituents, New diversification opportunities

Size of market graph

https://dl.acm.org/doi/10.5555/1023044
https://doi.org/10.1109/ACCESS.2023.3341422


◼ SMBC and Toshiba announced the joint development of new two equity indices realized with advanced 

quantum-driven technologies:

SMBC/TOSHIBA Quantum Driven Diversified U.S. Equity Index, and

SMBC/TOSHIBA Quantum Driven Diversified Japan Equity Index.

     Daily calculation and distribution of the Indices are handled by S&P Dow Jones Indices (S&P DJI).

◼ The development and publication of the Indices, realized with the new technology of quantum-driven 

technologies, offer investors broadly a new option for risk diversification in long-term investment.

◼ To enable broad utilization of the Indices in actual financial markets, we will step up proposal activities aimed 

at their use in a variety of forms. As a first step, we will formally begin proposing to asset management 

companies the creation of investment trusts (index funds and ETFs) linked to the Indices.

◼ Going forward, SMBC and Toshiba will continue to pursue the application of the most advanced technologies 

to the financial sector, including quantum and quantum-driven technologies, such as the creation of new 

indices derived from the Indices.

Summary

SMBC and Toshiba Jointly Develop New Equity Indices
Using Advanced Quantum-Driven Technologies
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