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Development of functional harmony labels and
statistical analysis of chord progressions

DA1SUKE Kawakamr, ! Hrtomr KANEKOT?
and SHIGEKI SAGAYAMAT!

Harmony is an important element of Western music, and a statistical model
of precise harmony progression is especially necessary in harmony estimation
and an automatic record in a musical note, etc. from the music acoustic signal.
Authors settled on the harmony description specification with a main objec-
tive of the easiness of the harmony label work by people and coexisting of the
computer readability for research promotion concerning harmony, and gave the
function harmony label data to 60 classical music works from the 18th cen-
tury of harmony to the 20th beginning of the century based on it. Harmony
sequences is taking statistics analyzed, and the explanation is tried from musi-
cal knowledge. Moreover, the value N and the smoothing method of N-gram
model, as a statistical harmony model, are examined. The model of detailed
harmony progression that prepares and reflects key and function harmony etc.
shows that perplexity can be lowered more than a past harmony model.
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4.9 N—" ~—d—Abs
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2-gram  3-gram  4-gram  5-gram  6-gram typel type2 type3 typed

K 6 %% N-gram E7/UCHIF2 PP, WB,Abs 55
OB TE 3-gram EFVC PP BMtvcz->¢ B 7 HEEMA SFHET IV EHRZBE L EVAIE SFHET
W5, JVO PP L%, 3-gram £7/UCK% PP T typel
M5 typed ETOELKM LTz, N 74T A L—
IUTEET 0y TV NViEEH VL, typel
5 typed R TOEHT. BHERIF SREET IV i
FER UV ST T IVOMREZ Elal> T 5,

4.7 BHIINT S PP
4 BRI RO OFE & fS b U 728502 DWW PP ZRFE L7z,
o (typel) FIFEICEIL CRddE Nz TONWRZ A
— fl: (0,1°7) (0,iv&6 ) (0,iv7 ?) (7, V7 7) (0, V7) (0, IVT ") (5, V7)) (2, V9-")
o (type2) HuRIEONHIZ MM
fil: (0, 1) (0,iv&6) (0,iv7) (7, VT) (0, VT7) (0, 'V7) (5, VT) (2, V9-)
o (type3d) type2 ICXf U THIC, 11 J& 13 EE O/ 2 /A, 7> a vzl
il: (0, I) (0,iv) (0,iv7) (7, V7) (0, V7) (0, !IV7) (5, V7) (2, V9-)
o (typed) type3 ICH UTHIC, N—RX, &, 5 EE. 9 FEEONIN/ 2N/ EAE 72 HEd
il: (0, T) (0,iv) (0,iv7) (7, V7) (0, VT) (0, VT) (5, VT) (2, VT)
3-gram T 7L O TAHMHiZET—% 30 fhd PP ZHE L& DEX 8 1IT/RT,
REBOHICBE LT, typel iS5 typed IZH 3T PP Ab LT3, ZHUSHIF OFE
ZOEONDT B & BN T ZEAICH B 72D TH S,
YT 4DV L XT 11 % typed IKBWVTE PP AEL W, chdcofhho LIV o
MEDFFTRTIUREN SBKEN TS, FHT— 2 L UTRIERE LORIET
R ENTWAHTHBDLEZENS,
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K 8 3-gram TFIMCKZKUD PPo N\ 74T AL—=I Y THEET v T « NViEEHVz,

typed O PP 5 5 DL EOHNE T X TEROIEMZFIC K S h, FIZIXT—7F—D VU X
REAVIT, FT VDR« A—=)b-ad, Y570 DIL/XT41HF,. T+—L DT
VIV X TH%, typed l&. AIFOFARNZERTH D, HlZIX, FIF2 T, BED
MEOHN R ERR TV LEZE5ND, PP ZFHIT % Si5ET VDR F— R DKRES
AN, FIE AR & < BE S ERUATDINIC K> THH BN TWB ETHhIE, ThbDir
ROMNE IR 22D S DM T A H B 2D, PP &L Aol L RIS,

LT, typel TIET DX D ERHMRDZEIC K % PP DIHMEREVIERWEZE T NEh > Tz,
typel Tld. & D EEMZAFIR OBIRICE D E PP Z3Hii L TV 5, ZEMZRI OMBHICIE.
MIFEZCHEEICHEL U WIFRDNZENP TV EEZ 5NER5IE, typel ICK% PP D
SRR 5 K D & 25U ER O RICHE  EA T NRT 0V E ELHIEK S,
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4.8 AEEELIEBENE DB RO

fifi 3.4 T, #ZzEMEUIBEERNFT O, MKEOHMIEHTZ2ELLE, SlETIV
DFEDOHMLE LTHHTH S LEEE Lz, COHTIREHEETIVO PP ZHIET B LI
X0, XOEENICKERERS TV OBERMEZ R,

K 71, BEEERIAR O SREET IV ERIZOSEETIVD PP Z R LIz d D%/RT, FEDHL
i typel M5 typed DINDIGHICDONTE ., BEERIASEETT VD PP WDHIESEET
WVEDE PP AVNEL, SHETIVOURENEBNC EAVRINT VS, THUKET 3.4 TN
Te KT FEENE. FRC LV OMEHER, ERMRIRONH 270 TH B LEHKTES,

5. #&

MAESEETIC X B ETIEDONETH B RINTH T BHIRZTGS - DI FHl AR
IRV TF—ZOMREERE L, 2l 60 thcPEd % SNV F— 22K Lic, SNV TF—
2 OIFHRBIC DWW TR % T & T, FHihz kS 2 M O HBUEE ., BRBieR, fxm
TEOHN . RO BEIAD D & 5Nz,

BICHIE )V T —2 M5 N-gram 7 IVEVER UL REFICB % PP Z3tEHT %
T ET, AFEFEETIVO 3-gram ETIVOAEREZR Uz, £io, MRMEDAL—T VT
L UTHGRE LTz 7D TR 4y T « NIVEDNBITH 2 T EHVRE NIz, BEERIE S
BETIVDHEERELAVAISSEETIVEDEETH S T eWiEhd SN,

N-gram SiEETFIVCRBALHELEFLVAS OV 5%k, L ORIFERIDETF UL
WG LT SREET IS DOWTHET L TV L i3t Th %,

B
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