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AbstI・aCt  

Asimpleme血odwhichutiLizesthe蝕ctthat血edifferentialcoe魚cientsofaparabolaかeastraightlinc  

isproposedforanalysing也epolymoda11engthdistributionintotwoormoreindividua主normaldistributions・  

Adifbrentidvalueofhn（＝yt，logadthmic＆equencyoflengthclassesIL）・canbeapproximately  

紗Venby  

聖÷普）  教＝与（普壬聖＋  

wherelnyニIn 雌（ぬranom】血tdbution血emeanis桝ands油rddeviadonα）・  
マ一              2げ2  

WhenseveralstraighthnessIopingdownwardtotherightcarlbe触edtotheLirstdifferenceofthe  

王ogarithmicかequencydistribution，仇eintersectionsofthesestraightlinesanddy／dl＝Orepresentmean  

lengthofseveralnormaldistribudon・Themethodaboveisapphedtothesauryandtheporgylength  

distribution．  

Keywords：mixednoma用istribuぬn，log訂ithmicpolymodalfrequency，app‡icationtosauryand  

pOrgy   

Attemptshavebeenmadesince1920，stouseamethodinwhichapo量ymOdallengthdistributionisassumed  

tohavebeenderivedfromamixednormaldistribution，tOanalyseintotwoormoreindividualnormaldistributions  
（Buchanan－WouastonandHodgsonl），Cassie2），Tanaka3））．Thismethodisavauablewhenagedetem血ationis  

di鍋cult，andisafundamentalonefbrestimathgtheageofanorganismhavingnodistinctagecharactersatal1・  

fromitslengthdistributiondata．   

Theuseofamethodof触ingaparabolatothelogarithmsofa血・equenCydistributionhasbeenadvocatedfor  

alongtime・Inthepresentwork，WeprOpOSeaSimplemethodwhichutilizesthef由Ctthatthedifferential  

coe琉cientsofaparabolaglVeaStraightlhe▲  
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Method   

Assumlngthatlengthlhasanormaldistributionineachoftheindividualgroupsofafrequencydistribution；  

andthathragivengroupthemeanism，Standarddeviationq，andthetotalnumberofindividualsN；thenthe  

lengthdistributionexpectedinthatgroupbecomes  

㌔鮮ト  

用＝滋exp卜  （1）  

When the frequency values oflength classesll，l2，l3，…，liaregivenin terms of n，Y；，n，…，n，  

respectively，Weget  

by＝In一雌  
2α2   

Ify＝1n y，Wegetthefouowingexpressionwhichdescribesaparabola  

詳＝－が2十ヴ∫－γ．  

Here，ifwedifEerentiatebothsidesoftheaboveexpressionbyl，thenweget  

d〝／dJ＝－2♪J十ヴ．  

（2）  

（3）  

刷  

andifdy／dl＝R，Rbecomesalinearfunctionwithrespecttol．   

Ifadi鮎rentialvalueofthelogarithmicfrequencyofl／，i．e．ln y‘＝yi，isexpressedterrnsofRi，the  

ValuesofRECanbeapproximatelygivenby  
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＋怒三鮎  （5）  
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＋  

Ifinterva皇soflengthclassesaretakenaslunit，RiCanbeobtainedby  

裾（飢＋1－飢－1ト  （6）   

Asdescribedabove，ifthreeormoreva重uesofRiObtainedforeachoftheindividuallengthclassescanbe  

Plottedonanidenticalstraightline，thentheselengthfrequenciescanbeassurnedtobepointsonanidentical  

normaldistributioncurve．WhenseveraistraightZinesslopingdownwardtother励tcanbe触edtothefirst  

di鮎renceoftheIogarithmicfrequerlCydistribut主on，thentheintersectionsofthesestraightlinesandR＝O  

representmeanlengthofthegroups，andmando・aregivenby  

研＝ヴ／静，α＝潤．  （7）  

Applicati（）n  

Figurelshowsanexampleinwhichourmethodhasbeenappliedtoabodylengthdistributionofthesaury  

（Cololabissai和）caughtwithhftnetinthecoastalwatersofJapan．Thedistributioncotlldbeclearlyseparated  

intothreegroupshavingmeansandstandarddeviationsintheorderofascendingmagnitude：21．8，26．1，30．4for  

mean：andl．26．1．73，1．58forstandarddeviation（unit；Cm）．   

Anotherapp悠edexampleisaforklengthdistributionoftheporgy（7biustu頑触ns）caughtwithtrawlnetin  

theEastChinaSea（Tanaka3〉，Table2）．AsshowninTablel，thedistributioncouldbeanalysedinto録ve  

groups，OrtObeexact，yeaトClasses．Tablelalsostmarizestheresultsobtainedbymethodsotherthanthe   
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Tablel．Comparisonoftheresultsobtainedbynve  

methods A：the authors’method． B：  

Buchanan－Wouaston，s method． C：Cas・  

sie，s汀Iethod．D：Ta】1aka’s method．E：  

Akamhe’smetl10d．  
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Ⅰ  II III IV V  
A ll．0 15．4 19．9 23．2 26．1  

－0．8  Mean  B ll．0515．3219．85 23．58 26．82  

（Cm）   c ll．0215，3319．8523，4626．92  

D lO，9915．2619．84 23．50 26▲82  

E ll．0015．2919．7123．45 27．26  

A O．95 1．26 1．64 1．89 l．80  

Standard B O．8441．1611．4121．2121．443  

20  25  30  

Body tenglhくCm）  

Fig．l．Lengthdistributionofthesaury，anddifferential  
calculusoflogaritlⅥ1ic魚’equenCy・  

deviation c  
（Cm）  

0．76 1，15 1．32 1．29 1．54  

D O．8 1．2 1．4 1．2 1．4  

E O．8731．1381．4161．6371．162  

authors，s．SomeofthedataintheTablehavebeenquotedfromTanaka3）．ItcanbesaidfromtheTablethata  
satisfactoryagreementhasbeenobtainedbetweentheresultsoftheauthors’sandtheothermethods・  

Discussi（）n  

Ourmethodhassomedisadvantages：theuseofdi鮎rencesinvolvesadangerofmagnifyingtheerrorsinthe  

h・equenCydistribution・Moreover，itwouidbed撼culttoexpectfullprecisionwhentherearefew，0nlytwoin  

particular，pOintsavailablefbrdeteminingthepositionofthestraightlines・王tisdesirabletodrawthestraight  

hnes打eehandgivingspecialattentiontothepointsinthecentralpart・   

Bhattacharya4）proposesamodincationofourtechniqueandprovidesseveraltechniquesfbrcalculatingthe  
proportionsofindividuals（鮎h）presentineachoftheGaussiancompoments・   

Recently，methodssuchasnon－1inearoptimization，havebeenproposedandputtopracticalappucations，in  
whichamixednomaldistributionisanalysedintoitsindividualgroupsbymeansofcomputers（Hasselblad5〉，  

Akamine6），KimuraandChikuni7））．Themethodinthispaperisagraphicalonewhichmaynowadaysbelongto  
thecategoryofclassicaltechniques，butitprovedtobelesstroublesomeand・mOreOVer，tOglVerather  

satisfactoryresults・AIso，itcanrea劇ybeputintopracticalusebymeansofapersonalcomputergraphics  

technique．  
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対数頻度の1次階差による複合正規分布の分解  

松宮教場・岡 正雄・平松一彦・浅野謙蔑   

放物線の徴係数が直線になることを利用して，pOlymodalな体反組成データを複数の正規分和こ分解する簡便な方  

法を提案する。   

体佼階級J‘の対数頻度飢の微分瀾は近似的に  

教＝喜（㌍怒＋聖㌣璧 

嵐二妊 

）  

として嚢わ牒れる0ここで腔≠讃宗一（平翫，桝職グの正規州とする0対数頻度分灘の                     1                        2げ2  
1次階差に幾本かの右さがりの直線をあてはめられた場合，これらの直線と勿／dJ＝0との交点が，それぞれの正  

規分覇の平均体戊を嚢現することになる。   

上紀の方法をサンマとキダイの体展観成の具体例へ適用した。   




