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Part1 Current Development of Performance Analysis Tools
[Moderator : Akiko Washino |
12:00  Welcome and Introduction
12:10  Yucong Jiang (University of Richmond)
Performance Precision: Computer-assisted Annotation and Analysis of Music Performance
12:30  Eita Nakamura (Kyushu University)
Automatic transcription and alignment for analyzing piano performance
12:50  Kaito Into, Kunio Yamamoto, Masaki Oshita (Kyushu Institute of Technology)
Comparative Analysis Tool for Piano Performances Utilizing the Speed Deviations
break (10 min.)
13:20  Kenta Okumura (International Professional University of Technology in Nagoya)
Statistical techniques for modeling individual-dependent features in music performance
13:40  Craig Stuart Sapp (Stanford University, Computational Musicology)
Duple Meter in Chopin Mazurkas
14:00 Q&A
Part II Analyzing Tempo Rubato Practices through Performance Analysis
[ Moderator : Nobuhiro Ito]
14:50  Mai Takahashi (Japan Society for the Promotion of Science)
The role of school trees in the formation of performance: Bach's “Chromatic Fantasy and
Fugue” as case study
15:10  Yasushi Ueda (Kyoto University)
Constructing Chopinesque Interpretation: Tempo Rubato Practice by Camille Saint-Saéns and
Raoul Pugno
break (10 min.)
15:40  Akiko Washino (Fukuoka Prefectural University)
Chopin's "Tempo Rubato' embodied in the performance of Francis Planté (1839-1934)
16:00  Hermann Gottschewski (Tokyo University)
Time structure in performances with ambiguous beats: Focusing on bars 12 to 18 in Reger’s
own performance of his Humoresque op. 20/5 in G minor (Welte Mignon roll no. 1017,
recorded on December 8th, 1905)
16:20 Q&A
Part III Discussion [ Commentator : Nobuhiro Ito (Osaka University) ]
18:00  the end of the symposium
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Jiang, Yucong
Performance Precision: Computer-assisted Annotation
and Analysis of Music Performance

Music performance analysis often involves both
performance recordings and score information. However,
the software tools available to music scholars often do not
integrate these aspects, and their workflow remains
cumbersome, often entailing manual work. Our ongoing
project aims to provide an open-source software tool
which integrates both scores and recordings with a
graphical Ul, featuring functionalities that streamline
performance analysis.

Called Performance Precision, the software
visualizes the score, the audio, and selected annotations in
intuitive ways. The software features audio-to-score
alignment functionality that automatically finds the onset
times of notes from a score in the audio; users can also
correct and fine-tune the result easily with visual support.
The alignment result can be exported as CSV files for
further quantitative analysis, and such annotations are
especially useful for timing-related performance research.
Another key feature of the software is that it can load
multiple performance recordings of the same piece, and
can “smart” copy a verified alignment result from one
recording to the others, often leading to higher alignment
accuracies and thus requiring fewer manual corrections.
With multiple performances aligned to the same score,
users can switch the playback from one recording to
another seamlessly.

In the talk, Dr. Jiang will demonstrate the key
functionalities of Performance Precision, and present a
use-case example comparing different tempo fluctuations
among seven famous pianists playing the same piece.

Yucong Jiang is Assistant Professor of Computer Science at the
University of Richmond, US Virginia. Her research centers
around developing technologies for analyzing and processing
music-related data, especially performance recordings data. She
is currently the project director of a research grant from the
National Endowment for the Humanities. Recently, she has
conducted research in Vienna for a year supported by the Marie
Sktodowska-Curie Actions (MSCA) European Postdoctoral
Fellowship. Dr. Jiang earned her BS degree in Electrical
Engineering at Beijing University of Posts and
Telecommunications, and her Ph.D. at Indiana University
Bloomington, USA. In her spare time she plays piano.

Eita Nakamura
Automatic transcription and alignment for analyzing
piano performance

The presentation introduces information
processing technologies for analyzing piano performances
in the field of music informatics, from a technical
perspective. Music data typically exists in three forms:
sheet music, performance MIDI data, and audio data. A
key challenge in performance analysis is establishing note-
level cross-references between these data formats. The
task of estimating performance MIDI or sheet music data
from audio data is known as automatic transcription. The
task of matching performance MIDI or audio data with
corresponding sheet music data at the note level is referred
to as alignment. Since piano performance data includes
polyphony and ornaments, solving these problems requires
complex information processing techniques. Recently,
highly accurate methods have been achieved through
machine learning and computational models, although
challenges remain in handling various music styles and
recording environments. I will discuss the current state of
the art and future outlook of these techniques while
introducing the speaker's research.

Eita Nakamura is an Associate Professor in the Intelligence and
Cultural Evolution Laboratory at the Department of Informatics,
Kyushu University. He received his Ph.D. degree in physics from
the University of Tokyo in 2012. He worked as a postdoc
researcher at the National Institute of Informatics in Japan, Meiji
University, and Kyoto University. From 2019 to 2024, he was an
Assistant Professor at the Hakubi Center for Advanced Research,
Kyoto University. His fields of expertise include intelligent
informatics and interdisciplinary physics, with particular interests
in mathematical modeling of intelligent behaviors and
evolutionary phenomena regarding arts and creative cultures.



Kaito Into, Kunio Yamamoto and Masaki Oshita
Comparative Analysis Tool for Piano Performances
Utilizing the Speed Deviations

In analyzing a piano performance, focusing on
timing deviations can provide insights for finding mistakes
by comparing with a reference performance, or for
recognizing stylistic differences from multiple
performances. Conventional methods allow detailed
comparative analysis of individual notes, but are
inefficient because of manual measurements and
calculations, and it is difficult to analyze a wide range of
features considering multiple sounds.

In this study, we develop a system to assist
performance analysis by enhancing the visibility of key
timing deviations, enabling visual analysis. The basic
interface displays two sets of performance data, one for
reference and one for target, in piano roll format, with
matching notes on the score connected by lines. Our main
feature to enhance visibility is a function that colors the
piano roll according to the degree of timing deviation.
When derivingdeviations, differences in performance
speed are considered as deviations. For matching notes
between the reference and target performances, the local
performance speed for each is determined by calculating
the interval between one note and its preceding note. Then,
the relative deviations of the notes are obtained by
calculating the ratio of the two. To obtain broader
deviations, they are smoothed at arbitrary granularity,
reducing finer details.

We compared accurate performances with those
of beginners to assess whether meaningful information can
be extracted. As a result, a fine granularity reveals specific
rhythms exhibit the same patterns of deviation with the
same color, while a coarser granularity reveals overall
trends of acceleration and deceleration, allowing for a
wide range of analysis.

Additionally, functions for detailed comparative
analysis are implemented to align starting points using
reference notes and measure lines, display numerical
differences in pitch, tone, and note onset times, edit
matching, categorize notes, and output deviations in TXT
format.

Kaito Into

March 2024: Graduated from Kyushu Institute of Technology,
School of Computer Science and Systems Engineering

April 2024: Graduate School of Computer Science and Systems
Engineering, Kyushu Institute of Technology

Kunio Yamamoto is an assistant professor at Kyushu Institute of
Technology. He received his BS and MS degrees from Kyushu
Institute of Technology in 1998 and 2000, respectively. His
research interest in computer animation and user support system
using computer graphics.

Masaki Oshita is a professor at Kyushu Institute of Technology.
He received his BS, MS, and PhD degrees from Kyushu
University in 1998, 2000, and 2003, respectively. His research
interest is interactive human animation which includes motion
control and synthesis, motion control interface, interactive
motion editing, motion analysis and visualization, physics-based
simulation, etc.
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Kenta Okumura
Statistical techniques for modeling individual-
dependent features in music performance

This study proposes a method to systematically
clarify the factors that convert a performer’s tacit
knowledge into explicit knowledge, focusing on Western
keyboard instrument performance. Performers interpret
the score’s instructions and express this interpretation
through their instrument. While these instructions are
consistent across performances, the interpretation and
execution vary based on the performer’s tacit knowledge,
resulting in unique musical expressions.

The research aims to objectively describe the
actions of individuals under various conditions, using
general information independent of natural language. This
approach could illuminate the distinct characteristics of
individual performers and the contributing factors.
Several applications of this method have been developed.
One significant application is automatic performance
rendering, where evaluation experiments demonstrate that
the quality of musical expressions from original
performances can be accurately replicated across different
pieces. This method effectively captures and reproduces
the unique musical expressions of specific performers.

Another application involves analyzing the
factors that influence a performer’s interpretation of a
piece, including comparing facial expressions during
performances. Experiments indicate that the analysis
results can match human subjective evaluations of
similarity in musical expressions, supported by objective
metrics.

Recently, efforts have focused on broadening the
range of instruments and users, enhancing the
performance experience for a wider audience. By widely
disseminating the findings of this study, it is anticipated
that further advancements will occur in the field,
potentially inspiring cross-disciplinary research and
collaboration.

Kenta Okumura completed the doctoral program at Nagoya
Institute of Technology Graduate School in 2016. PhD in
Engineering. Assumed the post of assistant professor in 2022,
after working in research and development section at a private
company. The main research fields include speech signal
processing, music information science, affective engineering, and
biometric authentication. The main interests are sensing and
information processing technology for handling individual
human characteristics on a computer, as well as various topics to
which those technologies can be applied. A member of the
Information Processing Society of Japan.

Craig Stuart Sapp
Duple Meter in Chopin Mazurkas

Chopin's mazurkas, rooted in Polish folk dance,
are notated in triple meter, but accounts of his personal
performances reveal intriguing rhythmic nuances that
challenge this strict framework. Observers such as
Wilhelm von Lenz (1809—1883) and Edouard Ganche
(1880—1945) described Chopin’s interpretations as
occasionally evoking a duple meter, a characteristic linked
to the interplay of accented body movements and footwork
in traditional mazurka dances. This rhythmic fluidity was
achieved through expressive rubato, subtle accent shifts,
and dynamic phrasing, creating tension between the
written score and perceived rhythmic flow. Chopin’s
approach reflects his engagement with folk traditions,
infusing his compositions with a sense of spontaneity and
improvisation. This presentation explores manifestations
of duple meter in Chopin’s mazurkas by modern
performers through beat-by-beat tempo changes.

Craig Stuart Sapp is a researcher at the Center for Computer
Assisted Research in the Humanities of the Packard Humanities
Institute as well as an adjunct professor at Stanford University,
teaching digital musicology and music theory classes. He has
taught computer music theory at Peabody Conservatory in
Baltimore, Maryland and worked with Nick Cook at Royal
Holloway, University of London, studying performances of
Chopin mazurkas. He also collaborates with the Chopin Institute
in Warsaw, Poland, on digitization projects of both Chopin's first
editions and Polish music from 1600-1900, and collaborates on
folksong analysis with the Institute of Art of the Polish Academy
of Sciences. He is technical director of the Tasso in Music
Project (tassomusic.org), the Polyrhythm Project

(polyrhythm humdrum.org), and the Josquin Research Project
(josquin.stanford.edu).

11



Mai Takahashi

The role of school trees in the formation of
performance: Bach's “Chromatic Fantasy and Fugue”
as case study

The purpose of this study is to analyze the role of
performance school trees in the formation of performances,
using J. S. Bach's "Chromatic Fantasy and Fugue".
Because Bach had been completely forgotten by society
until it revived in the 19th century, and his performance
practices had been cut off, Bach's keyboard works were
formed away from the composer's own performance
practice and passed down between school trees.

In this study, we focus on two main factors that
shape performance: the influences of school trees and
generation. First, we look at macroscopic changes in
tempo, defining recordings with significant changes in
tempo up to the 1920s as the rhetorical performance style
mentioned in previous studies, and then compare tempo
deviations from the 1920s onward. The results show that
performance style changed over time. Next, we focus on
the microscopic changes in speed and volume from beat to
beat and use a dendrogram to visualize which recordings
of performers in direct teacher-student relationships or
from the same school have been more similar to each other,
and which have been more similar to each other from the
same period. Finally, we examined whether the specific
playing techniques described in the practical music scores
had been passed down between schools. As a result, it
becomes clear that specific playing techniques have been
passed down in the recordings of performers belonging to
the schools.

In this presentation, we will clarify what has been
passed down between schools and also point out that the
proliferation of recordings has weakened the connections
between schools. We will then discuss how the way of
playing has changed over the years, and how the
transmission of playing techniques between schools and
between teachers and students has intertwined to shape the
way of playing, based on the results of our analysis.

Mai Takahashi graduated from Toho Gakuen School of Music
with a major in Piano. Earned an M.A. in Piano Performance
from Mozarteum University, Salzburg, Austria, and both an M.A.
and Ph.D. in Cultural Resources from the Department of Cultural
Resources, Graduate School of Humanities and Sociology, The
University of Tokyo. Holds a Ph.D. in Literature. Currently a
Research Fellow (PD) at the Japan Society for the Promotion of
Science (JSPS), where she conducts musicology-based
performance research using digital humanities methods. Her
research focuses on the correlation between normative
approaches to musical scores and performance styles, with
ongoing analysis using MIDI data.

Yasushi Ueda

Constructing Chopinesque Interpretation: Tempo
Rubato Practice by Camille Saint-Saéns and Raoul
Pugno

Compared with acoustic recordings, piano rolls
provide valuable data on historical performances by
preserving the precise onset timing of each note. This
presentation, using data extracted from MIDI files
converted from piano rolls, aims to clarify the
characteristics of tempo rubato practice in historical piano
performances, particularly addressing issues of
authenticity concerning Frédéric Chopin’s interpretative
tradition in early twentieth-century France.

Contemporary accounts frequently emphasize the
unique qualities of Chopin’s tempo rubato (Eigeldinger
2006). With this context, I analyze two renditions of
Chopin’s Nocturne Op. 15 No. 2, preserved on piano rolls
in 1905 by Camille Saint-Saéns (1835-1921) and Raoul
Pugno (1852-1914). Saint-Saéns, informed by musicians
who had studied directly with Chopin (Saint-Saéns 1910)
and possibly influenced by Jan Kleczynski’s book on
Chopin interpretation, incorporated these insights into his
performance of the Nocturne (Ueda 2022). By comparison,
Pugno, who studied Chopin’s style under Georges Mathias
(1826-1910), a pupil of Chopin and professor at the Paris
Conservatory, discusses this same nocturne in his
pedagogical writing, highlighting passages that allow for
timing differences between the hands. Although their
overall tempo settings differ significantly, both he and
Saint-Saéns exhibit a similar temporal displacement
between the hands.

This presentation will compare their onset timing
data to illustrate how timing deviations reflect
interpretations that are considered part of the tradition of
Chopin performance, with special emphasis on cantabile
style, ornamentation, harmony, and structural coherence.

Yasushi Ueda is an Associate Professor at Kyoto University in
Japan. He earned his Ph.D. in musicology from Tokyo University
of the Arts, focusing on piano education at the Paris
Conservatoire (1841-1889). Later, he obtained a second Ph.D.
from Sorbonne Université, where he concentrated on the life and
works of Joseph Zimmerman (1785-1853). From 2018 to 2021,
he was a Superlative Postdoctoral Fellow (SPD) of the Japan
Society for the Promotion of Science. His research encompasses
various aspects of piano education, including Romanticism,
repertoire, socio-cultural context, and performance practice.
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Akiko Washino
Chopin's 'Tempo Rubato' embodied in the
performance of Francis Planté (1839-1934)

The French pianist Francis Planté (1839-1934),
who was born during Chopin’s lifetime, continued his
performance career until the age of 94, with some
interruptions. A recording from when he was 89 years old
(recorded in 1928) still exists, and he also left behind
performances on piano rolls for Hupfeld’s Triphonola,
totaling 64 rolls, about one third of which are Chopin
works.

Here, using his performance of Chopin's Andante
Spianato, Op. 22a, on one of those piano rolls (Triphonola,
55755), I attempt to elucidate what Chopin might have
intended by tempo rubato. This piece, with the character
of a nocturne, is structured in ABA form, consisting of
outer sections with a seamless sixteenth-note
accompaniment over which a lyrical melody is repeatedly
varied, and a central section in the style of a kujawiak (a
type of mazurka), played slowly.

There are two types of tempo rubato: the older
type, prevalent until the early 19th century, which involves
borrowing and lending time within a measure; and the
later type, from the late 19th century onward, which
distorts strict tempo over a larger phrase. Chopin is known
for using the former. Several of his students and
acquaintances wrote that Chopin described tempo rubato
by saying, “The left hand is like a church choir
conductor,” while “the right hand can do whatever it
likes.” One of those who recorded this description was
Planté, but what might such a performance, as embodied
in Planté’s own playing, have sounded like? I aim to
illustrate the relationship between accompaniment and
melody through performance analysis.

Akiko Washino is an Associate Professor at Fukuoka Prefectural
University. She graduated from Osaka Kyoiku University and
completed graduate studies in piano performance at the State
University of New York at Purchase College and the Royal
Conservatoire of The Hague. Additionally, she graduated from
the Early Music Department at the Royal Conservatoire of The
Hague, specializing in fortepiano. She earned her Ph.D. at Osaka
University with research on piano rolls and performance
practices. In 2016, she was a Visiting Scholar at Stanford
University. Her research focuses on 19th-century performance
practices, utilizing sources such as recordings and MIDI data, as
well as exploring preludes in historical live performances. She
also plays the piano and fortepiano.

Hermann Gottschewski

Time structure in performances with ambiguous beats:
Focusing on bars 12 to 18 in Reger’s own performance
of his Humoresque op. 20/5 in G minor (Welte Mignon
roll no. 1017, recorded on December 8th, 1905)

Analysis of tempo rubato normally requires the
determination of the length of bars and beats. In Reger’s
own performance of his Humoresque, however, in bars 12
to 18 Reger deviates so far from the written score, that it is
not easy to decide where which bar is and in which way
Reger recreated the rhythms of his piece. I’ll discuss three
approaches to understand his performance:

(1) The first approach assumes that Reger mainly
follows his score. The solution based on this approach is
an alternative notation that remains in 6/8 meter, but has a
measure more than the notated piece, and some bar lines
are moved to another note. It remains unclear, however, if
someone would listen to the piece in that way without
knowing the score.

(2) The second approach assumes that Reger has
re-composed the whole passage, but remains in a metrical
rhythm. It turns out that Reger’s playing can be easier
understood if we assume that he changes temporarily to a
3/4 meter. It would be easy, however, to find other
solutions to understand Reger’s playing, and it is difficult
to find arguments to support this one in particular.

(3) The third approach assumes that Reger, at
least partly, abandons metrical rhythm in this passage, in
favor of free rhythms like in a cadenza or recitativo. So
there are no normal bar lines or beats any more.
Consequently, while the first and second approach allow
an analysis of rubato with SKYLINE graphics, in the third
approach another method of the analysis of time structures
has to be performed. I’ll show that an analysis with
SKYLINE2 works in this case, and that the third approach
is less dependent on subjective or arbitrary assumptions
than the first and second approach.

Hermann Gottschewski, born 1963, studied piano at
Musikhochschule Freiburg i.Br. (Germany) and musicology,
mathematics and Japanese studies at the University of Freiburg.
After teaching positions at the University of Freiburg and
Humboldt University of Berlin he teaches musicology at the
Department of Interdisciplinary Cultural Studies at the University
of Tokyo. Gottschewski’s main research fields are theory and
analysis of musical performance and modern history of music in
East Asia, focusing on the era from the late nineteenth century to
mid-twentieth century. He has published books and articles in
German, Japanese, English and Korean. Gottschewski is also
active as a composer.

13



(oxvF—4%—) (Commentator]

PRER Nobuhiro Ito, born 1960 in Kyoto, Japan. After studying at the
1960F REPH4E £ . ARAFHFI. BAFPELH4E T,  Faculty of Letters and the Graduate School of Osaka University,
YA PEERF. NV DH Y —BFEPHT I —EFEFHME  he conducted research at the Liszt Academy of Music and the
Frzs 8 TR 51T )., 1993FE KRB B ASBIEIE, 2004  Institute of Musicology of the Hungarian Academy of Sciences.
£ ; O AIRASEAZIZZFREBDHIZ. * 0ZRBHED In 1993 he became assistant professor at Osaka Kyoiku
22, B+ (XF) . BEIC [Swb—2]) (P University, and from 2004 assistant professor at the Graduate
\%ﬁi\ 1997¢ FBF a) [N4 Fvodxz 27 School of Letters, Osaka University, and since 2010, professor
N=V - yFaEZE) BRI, 2003F) . [PHRE  (musicology). He has published several books on Eastern
FRoOK) (BEEE. 2009F. >+ Y —33%E) .  European music history and folk music, including ,Bartok’
fﬁ@(g:ﬁ’éfﬁi 3) (B2 RE. 2021%F) LY. EMo»  (Chuko Shinsho, 1997, Yoshida Hidekazu Prize), 'A Reading
BTEL. R %%ﬁﬁ% * EP/L} R EESH T 72, #®ZF  Haydn's Esterhazy Sonatas' (Shunju-sha, 2003), and 'Circuit of
f: [e7 /13w oEP /2G>0 7] (KBRAZSHBER  Central and Eastern European Music' (Iwanami Shoten, 2009,
. 20078F) HH D /,\5’“':‘0) RIRBICDWT H 5w H % %,  Suntory Academic Prize), etc. He is also the editor and author
of 'When Did the Piano Become the Piano?’ (Osaka University
Press, 2007).

MIDI (%5 1)

Musical Instruments Digital Interface D8 T, v Y £ H A - L X DEFERBPIvE2— L2 ¢HEil. T
DBERBHREDEOIZRNENT 220D METH 2, x—DH—PHBEBLHLITEMMENDH Z 2 L H°

BT, Sogarvka, 82, 56, l7:7|~tb\07\/§z7§ BWREHBT—2c LTRET 2, 20

BEIIZL D, ADBTHBEBRERET 2 2 L1 T8 SRR EHEMEZ 256 ILLERTT—%28%

AIBIZEMTEZ2 W HFIHLH 2,

Sonic Visualiser (Y =y 2 « 94 Ja2 7544 —)

Windows. Linux. MacBDERI DA -y —20F7 V5 — 3 v T, SRS HBRITT 3BICRDIC
FIIREZRNZTO0I L LTHRSFINT VWS, SEFE 7—HhHhA THEE. E5URBHEE. LT
F=FTA4FT7ANVADT—REFRIZHMLIZVEEZ TV ETRTOAL ERFRIZLTV 3

https://www.sonicvisualiser.org/

Onset timing (X £ v | - > )

SOADDRA IV ITDZ t

/N

Annotation (7 /57— a V)
F=2IfFBETRADT &,

Tempo rubato (F >R « w/s— )

BETIRIITVyREBDBICEMIEFTELIET., [wA—F] i3 [BEG] tWwW)BWKDA K P55
T, BEENT VRE—FOICKRDIZHNEC LN TEZ T, SRICRBOLKRIBLPEBEE LN % Z
EMNTE3, ZNhid. BBLGT VRIPLENTERTDBEBELYSDE23FETHN. HIZoxVRSERY
TL<(AVwLNE, 12750, 2RDTXEONS Y2 5RD72012. R LD B LD AT
CEIBENDH D, TR = FId B4 DBEERIEEBEORBRIRRINZEZLRBFERTH 3,

14



[HEZHO] CELECOY Y FEY Y Laid, REATTREEBENEB [20HACHT: O FE L
WEZE L B ) 0 — VL ORZBMNTIC X B 08— P REDHT ] OBREROES & L ChHfES
L ERY LT

[EMR R E B 2R AE > THET 27201013, TEICKEZ AT, KEEY F
MEICHBET ZRES] L) LRI EbNT T, EBICKEFoTEH (FMies 4+
I RAREEEDT) —OTOEaA-FDIIRCHFEATLE Y &, EHE CHE L ZHEIC
RoTLIWVET, TNLOEFE LicELrNzL#IZ. 7L —Xvheho URo h T s
WAEVERD Y T, T/, ZNZTNOEROARLEPIEBEL CHWAEAXXFEDL IR D%
L CHO e BNEE R T3, AXEE T2, B OTFERHES { Dbk LHH
EREL T NTEY, ZIBEHATEZ ) TP, HETIEINZEK LIS T 5E, E
BHEFITCRELZREICEKSIPHICADEI T, ZnE Wi 0, b SECETL R LT
HEINAELETHY, FIEILTIEEICIE. RIIVZ @R 2ELBECSLERIHTL 372
»TT,

2w 2z Bl R s Ea T IcF U SXUELB e A R 2EBRICK ZHEBER ST LW [H] 20d

DOERZSEICTEZERIEFICANRTE VAT, A LEERICL>TZzEFh
DMWMBIFIEFICER D, ZNAUROEBEE L L CHEmRBEZFCEr»WdBOERICH -
200, fFIMKEFEOXKE RO 5, HMICK I HHO DB THA,

Oy VvRY Y LATIE, TEIC HEREE2HD] 2L, ZLTHBOHGANTZ L2 V& X
B3ZLT, ZDHEEBERESIHBT LN TEIDD, BIALEHITEZTAEZVER,
T4, /. 2L [HBZHD] 2ODOFELLTEDII Y — Az 500, &
WO AREEIC DO W T HE X THZWwE BT T,

TAEE & HFRERUBEOHMR R —HICAL T, ThFhB DX iRzt rzL IH e
LTWwborxEd22Lick), MOHOMEELAINETITHHEL CTHEZED,
I —JEHETE R LS hEonFt AiETEWTT,

AFFEREZHEE T 2 LT, R v RY Y LOBHEETH ZHEHEAN S A, PR KE A
% L CCraig Stuart Sapp T AL Rz Wizi2&E L, ZOHEMEY T LLOH
fLHEL EFES, £/, KAV RY Y LORKEICH 22T, HEFE AR 2O A XV K
BE. T L TCRRRFEREMREOH N 2 72728 F L, DX VEHHBL EFE T,

BT

MEMREEEFRE
[20E#RFTFDELIERL 7 / O—NVOBRMBITICL 20— FEEDIT)
(2022F ~2026F £, 3R &F523K21901)

EHEF BRARIKRE EHRAXRE)

PRIER KRRAS (FFR5H18%E)
tBEP mF,LKZS (FRH18F)

WAFE AMITEKRSTE GFIRD2BE)

15






