
MEAS UREMENT OF THE EFFECT ON VIOLINS
OF AGEING AND PLAYING
Ra lnt a, .Iohn Sm ith lind J oe Wolfe
Sfhnfll of Ph )'~ ln,

IJ nl~ e r.lty of Ne.. Soulh Wall"'. Syd ney 211S2 I'iSW
u(oph)-s.lIosw.edu ,au

1
~IlSTRAl'T' Th" ". '.'1" >11 "" ~ ",alibI« ,...or.Uf ll""3'ICrnI.O,,"."""" <b ign«! 10_,~ _ ,.... ""'Y >om," '.lOIi'" <."""~ ...·;Ih ,..... , Mid

bc'r.;I (~ · iR parlIUocI.· .., i> >'<Jml "" <_rollt'lll «"'iUlw ill . ~Mdis pl"l'o:d lftrreq"",,'ly. .. h,le ,.... ...hc<.. ployedrqrul. r1yb)'1
I"n r.... HlILIl ......I<,... . V,bn,."""".lI,"""''''',,'1I...''' ..''''''''''f''"'''''''''''d-e,'''''''menl...... ......' Ihe'''''rdoufing ond.fIcf <Oll>lr'ol\.'UO!l. Pby "'llond l......lftll
1<>.. by .ponclor ~'I'ft'_ .j.ll_...""'~lN .. <omp kti "" •• fia~ ,can .. ,,!I no adJustmm1. _ l fIn".....-.Ij_."""_10
rhepl. y«I . lOh..".Iy. r-b."rp..,'<f>_I,-..nnwd lto<r..o.,;"h". oI.II~ .nd .II ~I.. ~~ lk_.,""'''"..... ,...-11'." .
j.'>" >i~'''~«'''' pt<"f","",,"ror ~lIo:r ''''''''''''' '''''' ' '"''F of <al~

1. INTRODUCTIO N
Th{'rei~ ,, ;de'l'read bc l icf a""'ngf'layrnl ufslri ngcd mll ,ical

i n'lrnm~'fIls. andeJI.J1<.Ti<'ncl-d li,h.'fI<·I!o . lhallhesc.o i""lrulm:Il1'

impro.e w ilh ase and/or playing. A I're' ioo~ study h.a~

repon ed some measurabl e changL'Sassociated "ilh reg ular
playing of B \'ioh n I II The re is al least OIM.' commercia l
enterprise sell ing treatments that expose lhe instrume nt hl

vibra tio n (2). Ho" 'eVer, lcs ting this beliefis comp licated by
othe r possiblc foc«>rs. Foreumple. f"ragi\'en play cr and
ins lrumen l, these ' impro\'em.:nt s' co uld arise from increased
expcricece in ovcrcoming the deficiroc ics and ex ploiling lhe
advanta~'Softllal particu la r inSlrumcnl [ 3 ] .

Sewral reaso ns may be propose d to explain how
impn.wements to Ihe ins trumenl migh l occ ur:

(1) F.\'o lutlonln pa r l mN er sp llec

Players willha\'e made Dllumber of ehllngcs nndutljuslrllellls
to an old, regularl y played ins trument These cou ld include
ehangc~of bridge, typc ofslri llgll nd ndjuslnu:llt ofl he"o llnd·
ptlst. [n cach ca sc the player is likcly to rewfSC lh",e hange
unkss it is percei ved to improw Ihe i" stnn ne,, !. T hu, II

vio lin might gradually cvo l\'e towards Il prefe rn.:tl rcginn in its
poss ihlcp" ram<:lerspace,T hcrew illalsofl'-'ssihlyh c llditkrenl
selectio n pressurc here: in' lrumeul' lha l are un, ati, faclory or
that don't improve will , in gcneral, hawa Inwer markel value
and will often bc pl<lyetl hy 1L...' exper iellce,1 playe rs , ThoM:
instruments that acq uire a bc tler reputation and mmkcl \'alue
will in gene ral be snught and played by more experi ence d
players. T hese improve ments wi ll occur independ enlly

of any change in the Intrinsicmechanic al prope r1ies ufthe
instrum ent.

(ii) Age- r ela led ml'(:h ~niewl cha nR<'!.

The intrin, ic mechanical pro pert ics co uld chanllc wilh a~e or
withe \fl\"urc tndilferellt en v ironmenl~.WoodsllSCd in slring

inm umenls often have a hillh r,u iooflong itudinalYoung' s
modulus 10density. and drying of wood over time wo uld 11Iwcr
the dcllsity.However, lhere ;~lI(l simplel\'ason lo ex PCI:l lhal

age-related changes in ge nera l would nCl.'eSs.ari ly improv e an

instrument.

(iiil l' la, inlt-f'cl:oiloo mttha nical ch."'gn

A violi n (and us com pone nts) und ergoes considerable
mechanical vib ration during playing and this co uld alle r the

intr insic mechan ical propelt ie~. There is usuall y a strong

correlation betwee n the age of a violin and thetotal amo unl of
cxcita t ioo it has undelgOlle,Astudy has showna deereaSl' in

interna l dampin g as a consequence of meehanica I elic itatio n
in lsolated sunjples of violin wood [4]. Extended mech anical

vib ratio n of violin, has produc ed impnw emenls a,judg<'I..l

by listeners and players [5, 6] as well as measurab le cha nges
in the vib ro-aco ustic prope rties that arc associated with

improved lone and playing qua lities [5, 7J. Howevcr, nol a ll
studies have shown a measurab le mechan ica l change of viol in

wond upon extcnsive mechanical excilatio nl& ],andlhcft' i,

aga in no simplc apr;o ri reaso n to suggest Ih.al these changes
wi ll improve the instrument. However it might be argued that

mechan i.,m s Ihal produce mechanical loss could be affected

by sutficic ntly vigoro us excitation.
II majo rdi fTlcu lty with Sludying Ihc efT<Xt, o f agcing and

playing, and separaling thc relative contributio n of each, has
been thelack of suitable controls . It is, of course , ncioriou sly

diOicu lttnmanipu latc timea,a . ariab le,p"rticularl y inthe
rever....di rcction . lnthis stud yweanempf tot:lckletheproblcm

ofeslablishingacomrol from thcvcrystarl.

T he importanf slcl' was to com nnssto n a pa ir of vio lins lhal
were M simi lar 3.\ possible. To srudy ageing we have started

a M:rin of mea' urcmenl , of their vihm-<tCfHj,lic pro pert ies

and a wrie s of'pta yin g and listen ing tests . To srudyrbc cffccts
of playing, one ins trument was kep t undcren\'iron rnerttatly

Clllllml1c<1Cl,nditions in a museum, whi ISllhc OlI..:r was played

regi darly by a peof....sionalmusic iarl. ltshouldthusbcpossiblc
lodistin j:uish lhc' sepaTllle effects of playing and ageing

No IWO \'i" lin, arc uoctly identical. Even if the process
of milking ins trument s were wmplelely standa rdised, the

\lI rialion in the fTln:hanical JI«>pcrlks of wood wuuld give

rise III vibro-acousuc dinl:n:llees . Nevertheless, the aim of this

'IIudy is 10 compare t" ·o very simi lar violins as they age.u nder
\ery dilTerent playin ganod sllll1lgeco nd itions
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2. Th e ' l'O \U : IUl O USE TW I:O;S'
This study Was e"nn~j ved ",her> Michael Le a (c-urator of
musical instruments at the Powerhou' e Mu~um , Sydney's
moseum of scicuc..c, technology and Hppljedarts) :lIId R" man()
Crivici (a promin.,:ntSydncy musiciall) l>olhwughl lnHcqu ire
instrumenl'i from Sydney luthicr, Harry Vatili"t is. Vatiliotis
was a student ","Artbur Edward Smith. one of Austral ia· s tiNt
rcno...ncd 11IthieT'l, and has a rcputalion for king able to make
finci nstruments n'prOOocihly_

Ahhnugh a srcdy involvin g a largn set 01"' identical'
instrunl<:nh, or even pairs of ' identical' instrume nts. wOIlld
«,rta inly impmv etht.'stalistks. it ...ould ha"cr('(jlll redsJ't'C lflC
fundinjt. llwnuld alsopnwe illC11'asinglydiffi,;u ll lofindv cry
ctoselymalchctiblocksol"wood as lhe numhcr of instnrmet1ts
inerea sed.F inally. lhe ideaof keepin g a .statisticaliy significaIII
num!>ero f similar, fine, hand-made instnllnenls that would not
be played regularly would be hard to dd cnd to the mllsieians
...ho l1light otherwise have acquired them.

TIM;\'iolill' "'e re made frum wood that had originally
l>cen intended for a viokHlCcllo. Hence it WaS possible
til make both lop-pl ates from the ""me block of wood
(quMWr'''' " 'on European/ Alpine Spruce, Picea c.lceisa ), and
likewise ee back-plales (Gt'm'an'ElIrup.:an Maple , Acer
1'......J<,plala"w). The wood had ","~n !>ea"," lcd for O,,'r 110
ycars, Thi, tJoes nol give idenlical plales, o f ~..,ur..e, because of
tbe s!",lial inhomoge neity of the wood. Th i ~ was in ~estigaled

by measuring important bulk materia l propeniesofsamples
laken of the wood directly slITrollnlling the plates. These

irtclude lhe spatial di.tribu tion of Young' s moduli (using
resonance tecbniqccs [9, lOll along the grain and IrnnS\enc
directions, the mass densities. gm...th- ring dcnshks and
morsture coments.

A summaI)' of vahlcs measured is presented in Ta!>le 1.
Over 12 samplcs uf varinus sil e(lOOmmor lcss in leng th.
20 mm or less in Willlh and all roughly 5 mm thick] were
u k"n in Ihe direclion "" Ihe Ilmin and twoacro. s Ih"' l:rai"
were obtain ed rrurn the wood immediately surro unding Ihe
top-plates . Thc variariou inlongilooinal Young' s mcdulus for
I~ lop-pial"" is larll<'ly Ihe resullofa single samp le ha~ing

an anomalous \'a lue. f\;evenhclcss, these variali" n. show II>c
difficulty con rnlf>ling a luthier who might set out fo makc an
insUlIlnent similar 10 an inslnHIl<"nl ,,'he bad pre~ iollsly made,
and wh ic h wa ~ higbly appn.'Cialed

The results arc consiste nt with " hat we would e~pect 10

find in good quality Sl' ruce at equilibrium ....iththe Sydncy
almo."pherc[Hl j,

Thcse samples will provide all scful conlml for fulurest udies
on ....oodal:einl(, distinct fm m thoseof lhc violin itscl f. and
arc sto red ...ith their respcelivevio lins. Severalmeasurement
Icehniqllcs were applk"d ulsixstahl:es"rcon' tT\Jct inn
Whenlhe l"pand""ck p lat~", hadb«near\'CdlOshapc,

Whcllthe f·ho1cs had b«n cut and oos","ror in' lalled.
Wl>cnIhc ,io lins had beenfinished,
Thn-cy.....rsl al...r andthcn
A further fourdlys Iats'!", al\cr lhc pla~'ed , 'iohn had bt,.'cn
. dju,I,..t hy il. maks'T, inD SC'&sion with lhe owner, for the
lirsl limc.

h g t. Tbetatioof
lhe force ""ptied
b)·th" shaker lo lhe
.~'celCT>,i"" mea­
'1"' 00 al the poml

:~c a::~i c~~~t.~~: S
...ith f-hol"s (lie· :5
:"'t:n~;:::~jl rr:: ~

~

-- Vio lin top-plate (to be played )

Violin top-plate (no t to be pl<l~)

eoo
Frequency (Hz)

26 -VoI . 33 Apri l (2005) No. 1



· ,

~ iJl:u", 2. 'kaJ ....Id "",,",,1'C "J'CWIIof the vjoIi ... nciIed
by rontrollcd i"'l"' lonM lhrhridrc ·'Thc:thn violin is ..
;ne,I'""'i 'c ma... rmd...,..j .....-dd (' un. ' hnnd l in<;1uok'll
for~.... _M~~rna<k.ner3)'Q1'and

adJllSImml of lhc:pb )'ftl u obll

r...... I . ""-cd I'""f'<t"n (_ ~ _ .... t"-' <Jl

-*"u "f ...""" ....... "-_-.... _""'-
pbon.l'-_t~ .. I.. _ ..' .....· "'k~'_ 1............. _ .. _ _ d__ ,"'"'. ... p

~""-*-l).

3. MI:CH ..\ !\IC'\L .\I E:A~l Rl.\l l::OO:TS

ikfOft' the violins 'AC'" ~~...:ml>kd. vrbeo..ma:lu. nical
lI1C<I..'\Un:menlS an.! ChlalJni P.l\c'm~ .. en: lMde ua lbc:carved
pl.l1~"" bcfon: and . ftn I~ culling of (-l1l,I10 ar>daJd ing
~ bo.u t- r, An impl.-..Jaro....: head 'us~lai uiall) on I­

..hal" and <,"UUl'kd viii . TIUIgncti.; ( b mp sy' lcm I<>the plate,

.. hich ..... cached ",i lh I '1)nlhni.."J bn"'l!..band siC..... over
lhe rmj~y rilnlte 5().. I OOllIIL [IIJ. The re..ull,a rc .oo,.....
in fi g I . 1'00c lhiltthcrl:a",c!e;udlflcrc llCC'!l inrcwf\'!.ncn
bc:\.. a'll 500 and l«lO fl1. as oee TI1ilthl l\lI.e CJ;pl'\-1L-d from
the mcilSUn:d inhom<.~ncil i<.... in the 1000d (Tlbl e I ). On the
OIhn hilnoJ.tho:lo.. frnjucno;y n.., pon,.,.....n:, imil11r. anJ then:
an: some simil. r;I;.:, in It..:CIl\e ll'l'" 1'( (1",-....: p!tll" The ;n..."
phot"gr af'hs ,h .. ", ChlaJ ni ""Ltc"",and the ffalue 'M,:ies at
whio;hthcy,"'rcrrn."I!otmnllJy....1a:ta1

Allo:r•• -.;mhly and lini~h i ll g "f ill.: viohnil..[he impulse
r esponse ....a. me.. ,un,:d U, inll llle' mcthud dcscribed by
Jan..."-,,, ! I:!]: an impacl hammcrwa'lposili"ncda l lhe l;p " r
a pendulum 10 imparl reproducih le mechamcet impulse. al
the bridllC, and a mino phonc w,.. pl.........d al thet>a .. f-h"l e
l<>mca"4Jre ihe m ulling pre<..u rc rt";p" n'l<:in the ncar field
" f lhe violin. Th~ IIK·tNllcrncnl' wen: ,,1'0 pcrf'IITIIc d after
.. roeyear, afler rhrc.....yean 000 afl~'f . ubscquenl adjustment
of the: pla)'('d in,l ru ment , The pressure l\.""p"n S<:5of the two
instrume nlS uc r:iven in fi g 2, The acou' lic plT". un: in \he
ncar flC:1d of Inc viohn .. as al"o m~·a.ured ...hile lhe bridl!e

f : : ./~ I==~-I J
Ll Jt,' ~. i"'!C ;111\

j"L \~ ~ '-. - ... ..
-~Firu re l : Tk ..... o f nea.-r~1d .....1IdprnMlrc I" lhe

appl.... f<>!'«up"" app heal il>llofllroad ·!t&Dd v'bo-allClOl
to 1m bo-idr<'

...as dri. 'm ..-idt~ lund ellC'h llon . The tr:olKft'f' fU1'I\.1 ioM

of this~red rrnsurc 1O the: fO(U arrJ~ lo thc brid~

o f tb.:-n>o iJbuumcnlS. i'l gi\·cn in Fisl. Ahhovgh lllcn: uc:
diffL'feIlCeS h...t'H'..'" tb.:-tw o inslnunc:nlS. lhc-)- are sma ll in
compamoo to thc:diffaC'l'C'nbomo«n ell lwl' ih!>trumo.'1l1 and

an illC'<pen>i...c. ma..... produccd i"' UlIOlo.'h t t' lMk ' brand)

... PU'ITlriG .4.:"i0 L1STE:"iI.'G T E..~TS

LiSlmingandpb yinglcsf'l ...ere cced uclw lhn:c limo....: First.
.. ben lbctwo ...iolin~ "·a-c nc..., lhc SoCl:ond "' asthn:o: ) "1"1

b ta (before I ny changes or adju,"mc nls had ho;l;n made 10
ertber j aod tbethird ume ...as four c:Uys aflcrlhis..f ollow ing
lhe ilblalla lioo of a lll;\Oo bridge Ind SlTinp aoo a minor
adjLlStmo:nt o f thc position o f the soul\d. post of the pla)oo
...iolin only. All Ie'b ...ere oondoclcd ' live' in aL'OOCen h.all
(the: Claocy Auditorium, at the Uni\ 'ersity of Nc... S<M'lh
Wal.-r.).which is regularly u>Cdfor eh.amhcr, orchn lral and
chora l music concerts . The: playing and li"'-eninjt panel in
each CJl. pcrimenl were rel'Tuiled frum lhe lTM~t able members
of lll<.. i,,[in ...."li"o u f lhc Universily "rSe", SotHh Walcs
O rch.-r.lra Their minimum (i' rmal qualilicati" n, vaned from
7IhgraOC to Licen li ate i n lheAuSlra l ian Mus ic E~a rn i nal i.,n.

Hoard system. Each mem ber of thc listening panc l in turn
became a player. A few days before [he first cxpcnm cra.
rnemec rs orme panel were asked 10 fill a question naire in
which lhey listed categories and qualities they would usc in
eva luating a viol in lor purchase. The more common w,'rd s
were retained for usc in the quesnon s given 10 players Bnd
listeners. as listed below. (Ahhou gh there arc published lists of
lemlS that lislen.,,-sand playersmi ghlu ;cforlhelf asJ;Cssmc'n!
(13). lh,.,.." lcmlS d" n"'l haw universal acceptance and " e
preferred 10 usc a lisl o f terms Ihal .. ere j lldged n:le\'an l ln
ollr pan ieular group of subjects.)

The same l:I<, w' " as u......t in a il iriais.~h player played
thrce conscculi",clt'Sls.lnlhcliNl ln l., apll )'cr wali l!iv·cn
an instrument and playw a G majo.. scale mCl' three octa ves,
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J .... . n J ~... ....

..11~"'1·""""

T. I>I" 2, ComhiMd "",ul,. of
,......, pari<oo, fmm I"" liSI('t\ing
and playing teslS. li>lo:<.! are I""
"",an \'al"", ofc:a ch c.aI"i!lU'Y.
Tl>c: pair lhat.ign itieanliyd,tTcrs
at the Q5% kvci is marked "'ith
ana ,tcri,k

n p"y.d----pf.~<.r_uiip loy.d I t. yro C. pToyid
:Ill 6.J±0 2(s61 6ij ,o.2(s:l) B il12(1R) 66io,:t('W)

7.\»-0.1(119) 1.7±O.J(S6) S6 ,O lt ' 2) 64±O2(7 8) 6 4 ' 0 )('19)

7.I JoO,1(I21) 6.0±ll 2lS6\ H ' O.lt l ll U'0, 2C7~) 6U0 2(<N)
6210. 111191 S.4".liS61 5 4,0l< l2)61±O.2C79) 6 1lO 2(9'1)
{t7±O.l1l201 U~ .li${t) H , " lt \ 21 64 111.2(79) 6 h0 2(~ )

l.l!.O,ll l lMI 1.2",2(561 I,I" n l0 21 0.900.1(15) 1.lt O.Il 9 l )

6 2003(22 ) S 6±O.st 23) S.HtH I121 .1.8 ' 0 ,.1(17) 6 2±04( 22)

U tO,.!t21l 5 7tO.st2.1) H . 05i 221 .I!I ' U( I7) 6.2±0 4t22)
6..101' 2(22) SII"(I.~23\ 5.:wJ .lt221 6.2' 0 4( 17) 6..110.3122)

6)"'031 12) S 6tO.4(23) .1.110 61221 H ±06( I1) 6.5.0 31221
7.0 ' 0 ,2(22) .I8 iO,5(23) S.2HI 6(21) 6 1±Ost l7) 6.1.Q 4(12)

6.7'0](22) StuO .liB) .I.6HI Sil1 ) 61,o<Jli I7) 6.2«1 4t221
.I9. (),] (22) .IA' O.5\H ) .1.3.0 ,11(21) .I,7"" ,li l7) 6.UO ,S\221
6.320 ,) (22) S4±04t2J ) .1.2+0 61221 6,1,0)( 17) 6.2±\I,41121

1.2"' 2(211) 0800.2(23 \ 1.2>02(2 2) 0 9.02(11) I.H 01( ! 1)

I.Q. 0 2(20) 0.8' 02(23 ) 1 210 1(22) O'J,o()2(17 ) I.H0 2(22)

7 0±ll.2(79)
7 lhll. 1(79)

61.tlJ .2(N )
661ll. 2(N J

I ,O±ll. I(167)

6 4..04(20 )

7 0' 0 ,2(18)

7.0 '0 ·2i201
7.l • ..o .](2O)

7,200,](20)

7.lr0 3(20)
6.l1fl.3(2O)

7.\1>11,3(20)

0.8' 0 ,2(16)

U..o.2(I6I

.._.
Spoakioy llb'll1Y
l'4y"l»hty
Re>f'OO,iwn,,"
Ch' ra<1or

J)yn;om", ""'~

SouDdpre f<rno<.

PJay;"ll Jlf" 1<om<c

~~~;~~~~----a-~.­..,-

from G3. asctnding and descend ing. follo wed by a short
piece chosen by that pcrfonner (Ihc same for each t""'- by
that performer ]. Alle r each test, the violin ....as taken from
lhc player and placed behind a SC1"«n on the audi tor ium
stage . According to a predetcnn ined sequence, tile player
was givcn citbet thc samc instrumc nt. urthc other mcmber
of~""irbeing compare'd. A tesl wa'lltcn conducted and
the violin "as allain returned behind lhoescrc'en. Fora third
time. the player was given an instrume r n und ai li.ed to play
the scale and th" t~t piece . Behind the s.crco:n. the necli.
and chin rest of the instrument nl>l bein g played were kept
warm by being heldin the hands of one of the investigators.
The sequence of presenting one or <>ther of the viol ins was
arra nged in pseudorandom order, wilh the constra int that
all possible arr....gements of two violins in tria l sets o f
thr~'t: were ~"t""pl el,..J with """ch group 1>1' 8 sct-s of tests .
l1Ic pan ieif* nts were nUl.told I>f lhoeaim of the e.\ pcrimenL
(One performer asked if he had been given the same viulin
each lime, while many wlto actua lly had been given the
same instrument each time did n"t c"mmen l 00 this.) Each
player rated the instruments in lhe thre'C tests on a ":a k
frl>m I (I'""') (0 10 (excellen t) in 8 catc!l<lr;es: 'e venre..... ,
'p layahihty ' , 's peaking abil ity' , 'distinctive character ' ,
•...·ann th·. ·hl ighlness ', · responsivencss ' and ' dynamic rangc ' .
Thc-ywcr ealsoasli.edtoratethcirrrck rclll:e I.... ' sound', and
the overa ll ·pla )'abi lity'ofcach 'est t~pcrfonTll...J

The lisecncrs rated 5 catego ries for ea..:h le~t. also from
1 (poor)", 10 {excellen t]: 'eve nness", ' clarily', ' projeceon',
'di~li nct ive cham~ter ' and 'warm th.' They wtre asked to rank
each set o r 3 leslS in ordcrof rre r~ rc nee fur the sound of the
instrument. They were wid to evaluate the sound only, a,
opposed 10 the perfonnanc e Quality, and were a sked to usc

lhcir owndcflll itions fore achof lhelennslislcd

In the first experim ent, the new violins 1"" h ..J very
similar and the playeThand lisleners were not blindfold.."d.
Aller playing, howe \'cl,thoetwuinsltUml"TItscOllld be rcadily
distinguis hed upon closeinspe-c-nor utbc bridgc onibe playcd
inslrumcnt was n01iccably darke r in co lour. and its vami..h had
a d iITc rc n t tc"t ur~ . Coo!\l."'l uemly, fOl lhe later lesls. players
(but not listeners) were blindfold ed. Fromihc desig nated seats
in lhc auditor ium, the "w ncr or the played violin could nut
disl inguishthemvisually

The results of the comparisons are given in table 2, Dues
playing make a violin ' warmer ' , more 'even', 'h righler'
land lhe rest of lhc elle gories) , as detCl"Tl1ined hypla)'ers
Ind lislencrs? Thechoiccof eofllidencc Ic\'cl for teslS of this
nature; is a compromise , If ofle cho<..>.:s a 1c\'C1 of m'o or
9R%, it might be al1\ucd thatlh" dernandsarc tooslringenl :
poshive differenccs will only be noted if the panels could very
cuntidcnl1y distinguish bctwcen the instruments. Conversely.
if "newereto chum.e ale\'elof95%. wewouldexpectfal~

positives in applo~imalcly 50;. of comparisons : anout one in
t"' enry n:-sullswouJd yield falwpositiws. lncach sdofk"lls.
...e compa rc"dresp<.>n\OCl; in 16difiL'1\'nl categuri es. loO.at!tk'
95% confidencc le\ 'e!, lhe prohabi lity of nofalsc posili ws
in a ' iogle cxpenrucnt is {O.95)1~%. In other words. it
is more pmhabk to have one or more fa lse J'Osil ives Ihan
none at all. Thc chance offalse positives increases with the
number of comparisons . O ver lhe years wc conducted j sets
of compa risons in each of six tee n cDteg<lries. ic a I\llal of 48
curnparisons. Hence, even allhe 98'r. confidence level. the
cha nce of oo fabe pos i t ivcs is (O.98 J"~3 11%. Agai n , on"or

morclal,;cpus il i'·esismo~hli.e1y lhannone

In lhe48 comparis" ns. 1II1d ifferenc-ebt'lwc.;n lhleviolins
was significant at the '18% confi dence level. In j ust one of
the ...umpari sons, lhere w;a~ (lne compa ri s"nthat. "n its own ,
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...-ouldhave~ sill:nificantatthc95%colllideneek.'d .

Allhe first trial .lhe violin that was 10 becom e lhe: played

violin was judgcdso ' speak' bener (amcan of 7.2 compared
10 6.3 for ' spea king ab ihty·). ll owevCl", in 411tes ts . il would
ha\'cbttn verysurprisingloha\'cnofalse pos iti \es at !he
95% k .d 0.95"'" i~ OJ%, so, len timcs oul of ek1.'en.4R IC"'~

.. ou ld yicld l l leastOO<'fa lscposili\'c allhis kvd.

Thl.""",,"'$llhS su~llhalthrce yean of regularl'laying.

and the a.kli ng<lf new bridgl.:,IK\lo' strings and a sligh l
adj1WmL..... "f lhe !IOlllld- posl. has noI made I stalistically
sign iliean l dirrITCnl.'C 10 the perfonnance of one of the pIIir
of \·;oli",. . as "':t~'m1inN by playing and li",~... ing panels
of e\peri~·I..red "i<lhnistS ...flo "'-CIT unfam iliar with e ither
mSlrumen l.

\\,Ihalof sornco nc ...ho is fam iliar .. ilh al k/L"l onc " fl he
"i<lhns? r na"Cflllr;rk, l>lind playi og trialcoododOOaA~,.1.he

1;1.51 c...mp;orisoo c\pcTimen l, Romano Cri\ ·jci. thoeo...-lIcr of
lhc playedv iolin. wasa...~cd to play a scak and . shoft pic«

{lo thc inllln m", nl5l1s 1hcy ...ere presen ted to him inra"""lfTl
{llde r.;ond III idc nl,fy each instrumen t by ","ying Hmi""," ....
.. museum ' ~.. . II", was correct in 20 (luI of24 trials. ...-hi<;h i.
, il/.ni lkanlal l hc ~/.I<;v cl.

II i'''nl knu.. n In whal extent he may have used llM:lile
<;(/CS. which oo\ 'iousl y arc an importa nl part of the playi ng
.....n..ali"nI 14 J . Funhcr.hi s l~IWll$a<1l lUlhly asiml'ler 'JfJI,.'

than lhal fKN by lhepa.ndo:hcS'I\ 'f;'abinary ch..,iccrathcr
thana nrnkinll or I1Iling.

Can " 'f;' eXlnet lhe elTttls of .~ alone from lhone
cxpcllmcnb ? In princip le, listoming k'S 15 eouJdbe cuadodo:d
USilll1 llle rerord ingam.-.kdunnglbcscc.l.p..'IlmCtlts. l~

e\ pn; men" ha"e not beenroodlK'tCdyet. ;n pan becacse
~. .. oold be C\ pe1l$l\ \' I nd th.~ proJ«t has no forma l
fund, ng. I"ben' IS lillie ro llli In USlIlfl the data In TaNe 2 for
thIS polf'O"C': !he r la~ ml .nd listeni nl! panch .. .eft' I'KN lkd
fTtlfTl a u udm t Ol'rlonrn and lhere is no O\~ 'n mnnl>en
bl:fwcm 1M fin! ","0 1c5<'l. Even ifthcrc Iud hn:n~

rnrnr ht'n.. it ... roo-slNcthal lhepb)....Il~III'.nd""""lCa.

ta-.to:'"o f . m.Ncl.lln might cha1¥c more I1IpidlyIlUn tIlc...cof
theinstru",",1.

S. CO :'llCI.US IO SS
Mc-.:haniell ITII,'<l'>um ncrlls sl10w notia:ahlc d ifT~'I\.'OI.-n

bctwttn lhe 1....0 ..iolil1'lbu ill from !he same "01 .1 sa mpk-s

Althnul:hthe frcquellc)" om\c~ lre,im"ar. Ih....-care

difTo:ro:n..~ ind.:taiI.Ne..crth.:k.'Ss, rank ing..o l'lhei nslruftll.'flb
byc.\ p..'ricncc-d l' layingaoo hiteni nll f"lnel.shll\\·oo no
...at iMically sign iflCantdilT" rences in!hclini"''''' in''mltl"nL\
Thi . implie<o Ihal mcu uml chang es in IlI<'<;hilnical ""'lI<:rti",
alonearcoCl\moughtu,u~ lhal il n illsirunlo,'nlha,

• impro vnl .' Thrc.: )" .rsaAn Iht:y ...crc rt lsbed, wilh oil"
inslrumelll ha" ing bee n played and tile olhcr having been ~el'l

in mu....UI1l.....md ilitlIlS.ihe results still..howcd no slaliMically
sign ilkanl dilTcrc....:n

This SU"riI~ tha I tbe d Ten. of pla) ing l it sm.l.1I. Iler
onJy3yun.

ThIl.'Cyn.t1o is ntll \.'<1Osidcrnla.long till'lCfOf. n in~rrull'lCnt

of .. hic:h lhcn:arceumpl.cs 5lill being pla.yeda.fter huodrnl s
of~, T'hc invnaigltlll'SbopetlI.lII this Sludy " 'ill con linue:.

with this pai r of instl\llllnlb. f'M" a till'lCco ml"'f , ble ... ,th !hc
a~ of thC5Ctlhlcrviolilll

AC K'\ () WU :IJGEl\ l l-:NTS

The .uthors ....ould l i~f;' kl lh.onk MidIao:lUa o flhe Po><'criIouw:
Mlt'>CUm. Romano Cri \ ici. Hany Yatilioti:s and kJhn Tann ,
....ilhout ...horn Ihi,proja:t .. ,.. k1not haw bee... p._ihok.Wc
..ould . lioOl i~e I"than~ lhe:p"",crtnr.c Museu m, Sydnq,"'.
their suJlJ'ort. Wc would also IIkc 10 I<:~nowledgc suJlJ'ort. fOf
• retared projce:t. from the ALL'olnIi.a.nRnc.ardr Cuuno;il and
Gilc:lGui!.ln-
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