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MpbI yOIUKyeM COXpaHUBIIUECS MHChbMA U3 Mepenucku EBrenus
EBrenbeBuua Ciyrikoro (1880 — 1948) u Bnanucnaa Mocudopuua
boptkeBuua (Ladislaus von Bortkiewicz) (1868 — 1931), koTopble XpaHsTCA B
[IBernu, B apxuse nocieanero (Uppsala Univ., Manuskript &
Musikabteilung, Kapsel 7), nenaBano o6Hapyxentnoro I'. Paymepom. Crynkwuii
4aCTUYHO, 3 BOPTKEBUY MOJIHOCTHIO MPUACPKUBAIHUCH MPEKHEN CUCTEMBI
MPaBONUCAHUSA.

[Mucem Crnytikoro u3 MockBbl mociie cepeaunbl 1926 1. He ocTanock, ObITH
MOJKeT uX U He O0bu10. OH, TIpaBa, MPOJIOIIKAN MEPEMHICKY C APYTUMU
3amaJHBIMU KoJIIeraMu, HarpuMep ¢ Paraapom @pumiem, cMm. Chipman
(2004).

[Tncema bopTkeBuYa SBISIIUCH, BUUMO, YEpHOBUKaMHU. VX yTeHHne
3aTPyJHUTENLHO ¥ MBI HE CMOTJIM pa300paTh HEKOTOPBIE CIIOBA, BMECTO
KOTOpBIX yKa3biBaeM [?]. Jlasiee, OH 3a4epKHYJI MHOTHE CTPOKH, YTO B
HECKOJIBKUX CITydasX OCTaJIOCh COMHUTEIBHBIM, @ MHOTHE CJIOBA BBITTUCHIBAJ
cokpaieHHo. B nucbmax CiyIkoro MHOTO MOIYEPKUBAHUI (KOTOPBIE MBI
BBIICTIWIIA KYPCHBOM), IIPUTOM MHOT/IA KpaitHe HEOPEKHO, BUTUMO,
BopTkeBuyeM 1 B TaKuX ciiydasix OHU MOJYEPKHYTHI HaMu 0€3 MpUMEHEHUs
KypCHUBa.

Cpenu npyrux tem CiyIKuil OCTaHaBJIMBAJCA HA JIOTUYECKOU U
¢dunocockoil CTopoHaX CTATUCTHKH, U €CTh CMBICI BCIOMHUTD
cBuzeTenbcTBO YeTBepukona (1959/1975, ¢. 272):

B cepeoune 40-x 20006 E. E. Cryyxuii oasxce ¢ HeKOMOPbIM pazopaxiceHuem
OMKA3bI8AJICS 0OCYHCOAMb YUCTO I02UYECKUe KOHYENYUU, XOMS U He MO2
npoUmMuU MUMO MOOHOU 8 me 200bl Kpumuku P. @uwepom npobremvl
ucuucnenus eposimuocmu 2unomes (meopemst beiieca).

B nucemax Ciynkoro u3 Kuesa, a 3aTeM 13 MOCKBBI OH HEU3MEHHO
yKa3bIBaJI CBOM MOYTOBBIN aapec, a umeHHo Hecteposckas 17, kB. 8 u
Marmkosa 17/15 (1. e. y H. C. UerBepukosa, cM. [Tucemo Ne 7, cm. 0 HeM
[Tpum. 18) COOTBETCTBEHHO.

boino u3BectHO, uto bopTkeBuu nepenuckiBaics co CyIKUM, TOCKOJBKY
MOCTAEHUN BOCIPUHSII TEPMUH cBoero crapuiero kowiern (Iucemo Ne 3),
OJTHAKO 00 MX PEryJspHOU MEepenucKe CBeIeHUI He ObLIO, U JINIIL HETaBHO
MbI y3HaIH 0 ero nepenucke ¢ M. B. IItyxoi u H. C. YerBepukoBbIM
(boptkeBuu u Uynpos 2005, c. 10), cm. taxke [Ipum. 25. 3amerum eme, 4To
BboptkeBuy, npoxus npumepHo 30 jeT B ['epmanuu (He cunTas NpUMEPHO
cemu JieT 10 1897 r.), BooOIie He OpBai CBOUX OTHOIIEHUH ¢ Poccueit
(boptkeBuu u Yynpos 2005, ¢. 9 — 12)

Bort Beigepkka n3 nucbma Yynposa boprkeBuuy 13.2. 1923 r. u3 Jlpeznena
(Tam xe, c. 250), koTopoe, BUIUMO, U 00YCIIOBUJIO TIepenucKy bopTkeBnya co
Cnyukum:

Ha onsx nonyuun nucomo om Ilmyxu. [...] Honyuun 1 makowce nucomo Ege.
Eee. Cnyyroeo uz Kuesa sce. On nobwiean 6 Mockee na cmam. cvesoe, y3Hal
mam om Yeme. moii aopec. Coobwaem, medncoy npodum, Ymo Ha cvbezoe 0OUH
mamemamux u3 Cpeoneii Azuu [bopTkeBud 3ameTi 37ech: PoMaHOBCKHiA]
npouen 00K1A0, 8 KOMOPOM CXOOHLIMU RYMAMU NOTYYAem HEeKOmMopble U3 mex



pe3yremamos, umo s onyoauxosan 6 buomempuxe. 3anamuo! Xopowio dvino
obi, ecu 6b1 mo2 nociame Cr. Koe-4mo u3 meoux OmmucKkos, 6 0COOeHHOCmU
Xomoeenumem. OH cevivac cHosa éepuyics k mam. cmam. Kypc yvumaem u
cam pabomaem 6 smotul oonacmu. Ouensb nIAYemcs Ha OMCymcmaeue ceedicell
aumepamypul. Boiciams emy moosicHo dvLio 6b1 uepes poocmeennura e2o N.
Wolodkewitsch, Parkstrasse 4 [?] Berlin-Siidende’.

The Correspondence between E. E. Slutsky and V. 1. Bortkevich
Guido Rauscher (Vienna), Oscar Sheynin (Berlin),
Claus Wittich (Geneva)

We publish the extant letters of the correspondence between Evgeny
Evgenievich Slutsky (1880 — 1948) and Vladislav losifovich Bortkevich, or
Ladislaus von Bortkiewicz (1868 — 1931) that constitutes a part of the latter’s
posthumous archive kept at the Manuskript & Musik Abteilung of the Library
of Uppsala University, Kapsel 7 (Sweden) and recently discovered by Guido
Rauscher. Slutsky partly, and Bortkiewicz completely adhered to the
(Russian) system of spelling drastically changed in 1917 — 1918. It is perhaps
noteworthy that there are no extant letters written by Slutsky from Moscow
after mid-1926, — when the political situation in Russia began to worsen
drastically and his own circumstances became precarious (Sheynin 1999/39,
p- 129). True, he did continue to correspond with Western colleagues such as
Ragnar Frisch, see Chipman (2004/42).

Bortkiewicz’ letters are obviously drafts. Their reading is difficult and we
were unable to decipher some words; such cases are denoted by [?]. Then, he
crossed out many lines, sometimes not clearly enough and in many cases did
not write out words completely. Some words and expressions in Slutsky’s
letters are underlined (here italicized), but there are cases when this was done
very crudely, most likely by Bortkiewicz, and we have underlined rather than
italicized the relevant words and expressions.

Among other topics, Slutsky dwelt on logical and philosophical issues
connected with statistics, and it is opportune to note (Chetverikov 1959/32, p.
272/ 2005, p. 158) that in the mid-1940s he

even with some irritation refused to discuss purely logical concepts
although he had been unable to disregard the then topical criticism levelled
by Fisher against the problem of calculating the probabilities of hypotheses
(of the Bayes theorem).

In his letters, first from Kiev, then from Moscow, Slutsky invariably
indicated his address: Nesterovskaia St. 17, flat 8, and Mashkov St. 17/15 (by
N. S. Chetverikov, Chuprov’s closest student), respectively.

Bortkiewicz is known to have corresponded with Slutsky since the latter
(Letter No. 3) had adopted a term suggested by his colleague. That they
exchanged letters from time to time was not, however, ascertained, and only
recently Bortkiewicz’ correspondence with Ptucha and Chetverikov came to
light (Bortkevich & Chuprov 2005/12, p. 10), also see Note 25. Actually,
although having lived in Germany for 30 years (and about seven years before
1897), Bortkiewicz had retained ties with Russia (Sheynin 2001/40, p. 228;
Bortkiewicz & Chuprov 2005/12, pp. 9 — 12).



Here is an excerpt from a letter of Chuprov to Bortkiewicz of 13.2.1923
from Dresden (Ibidem, p. 250) which apparently led to the correspondence
between the latter and Slutsky:

I have recently received a letter from Ptucha. [...] I also received a letter
from Evg. Evg. Slutsky, again from Kiev. He had been in Moscow, attended
the stat. conference, and obtained there my address from Chetv. He tells me,
among other things, that a mathematician from Central Asia [Bortkiewicz
remarked here: Romanovsky] read out a report in which he arrived in a
similar way at some of my results which I had published in Biometrika.
Amusing! It would be good if you will be able to send him some of your
reprints, and especially Homogenitiit etc. He has again returned to math. stat.
Delivers a course and is working himself in that field. Laments the absence of
recent literature. It would be possible to send them through his relative N.
Wolodkewitsch, Parkstrasse 4 [?] Berlin-Siidende".

ITucemo Ne 1, Cnyuknii — boprkesny, 20.7.1923, Knes

I'my6okoyBakaembiii Biianucnas Nocudosua!

S momyuun ae Bamm pabotsl (1) Homogenitit [1918]u (2) Die
Variationsbreite (reps. yacts) [1921] u cnienry nodnarogaputs Bac.
[Tpucenkoii Bamielt Bel okazanu MHE HCTUHHOE OJarofiestHue: s YUTaro 3/1€Ch
B MIHCTUTYTE HAPOAHOTO XO35MCTBA TEOPETHUECKYIO CTATUCTUKY, a BbI OT
M.B. IlTyxu 3HaeTe, Kakoe y HaC OTCYTCTBHAE HOBEUILEH JIUTEPATYPBI.

Xotenoch Obl HAZEATHCS, YTO, €CIU 51 OyAy mpocuTh Bac o mpuchuike
OTTHCKOB Bammx nanpHeUmmx padoT, s He CIUIIKOM 3JI0yIoTpetro Bareii
no0poToii. Mexay mpouynM MHE OYeHb BaXHO ObLTO ObI UMETh Barmny craTbio
Das Laplacesche Erginzungsglied und Eggenbergers Grenzberichtigung
[1920], T.k. s oueHb 3auHTEpECOBAH 3TOW TeMOM. MHe camoMy yaalioch
HEZABHO MEXy IPOYMUM HANTH OJJHO PA3JI0KEHUE TMIEPreOMETPUUECKOTO
psifa 1o HEKOTOPBIM MapaMeTpaM; K COKaJIEHUIO, HE 3HAI0 HOBO JIM OHO.

IToceuraro Bam oTTHCK MOel cTatbu B Becmuuke Cmamucmukuz, MIPUMHUTE
€ro B 3HaK MOeil 01aro1apHOCTH U TIIyOOKOT0 yBa)KEHHsI OT UCKPEHHE
npenanHoro Bam E. Cinyuxoro. 17.7.1923

P.S. He mory oTkazaTh cebe B yTOBOJILCTBHU COOOITUTL Bam perenue
MaJICHbKOM 3a/1aui, Ha KOTOPYIO HaTOJIHYJ MEHs ouH Ouojor. OH
CHpAaLINBaJI MEHS O BEPOSITHOCTH CIIy4alfHOTO CONMPSIKEHUS OJIMHAKOBBIX
XpOMOCOM B 00pazyeMoM UMH Kouiblie. OKa3anock, 4To 3Ta 3aqada
NPEACTABIISIET COBOI M3SIIHYIO HILTIOCTPALINIO 3aKOHA MAJIBIX THCEI .

Ecnu 2§ 31eMeHTOB pacioioKeHbl CIIy4yaiiHO B KOJIbIO, IPUUEM CPEIN HUX
MMeeTCs s TTap OAMHAKOBBIX 3JIEMEHTOB aa, bb, ..., I, To myctsb I1,, s Oyaer
BEPOATHOCTH TOT'O, YTO 771 SJIEMEHTOB CJIy4aliHO pPacIOJIOKaTCs PSJIOM C
JOPYTUMHU 1 OTHOPOJHBIMH 3JIEMEHTAMHU, a OCTAJIbHBIE JIEMEHTHI OYAYyT
CTOATB PSIIOM C HEOAHOpoAHbIMU. Torna

Hm,s = 2S (25 — (m - 1) IIm—l s—1 + o Hm S_lj (1)
m(2s—1) 25 —2 ' 2s—=2

1
T (2s-1)(25-2)

{2[25 — (m + D] oy 51 +

m,s



{[2s —(m+2)][25s — (m +3)] + 2m}[1, 1 +

2m+ D[2s — (m + 3) st o1 + (m + 2)(m + DIlaosa ). (2)

Kaxxnast u3 3THX peKypCHOHHBIX [pEeKYPPEHTHBIX ] popMyIT qaeT
BO3MOKHOCTb HAaWTH MOJIEIOBATEIBHO HYXKHbIE BEPOATHOCTU ucxoas u3 Il =
2/3, 111, =0, 1o, = 1/3. YBenuuuBas xe s OecnpeneabHO, HaXOIUM, 4TO B
npezene

lim I, s = lim I1,,,,_; (popmymna 2),

lim I, s = (1/m)lim I1,,_; s (popmymnsl 1 u 2).

CnenoarenbHo, eciu lim I, s = I1,,, s =22, TO

I, = Io, I, = (1/2)ITy, IT5 = (1/2-3)[1, u 1.1, otkyza I1,, = (1/me”", —
YACTHBIN CIydail 3aKOHa MAJIbIX YHCEN.

W3 (1) u (2) HeTpyAHO HAWTH U pUOIMKEeHHbIE BeIpaskeHust 1yt [1,, u 11,1,
a 3atem u Juis [1y, moka3piBaroIne HaCKOJIbKO OBICTPO BBIPOSITHOCTH
MOAXOIAT K cBoeMy mpeneny. UMenHo, uMeem

I, = (1/m){1 + [(3—m)/2s] + [(10 — 4mI2) + .. MLty (3)

o, =e' —(0.5518/2s) — [0.8124/(25)°] + ... “4)

Uucna emie He MOABEPTaIuCh OKOHYATEIHHON MPOBEPKE, HO BOT PE3yIbTAT
st s = 6:

[pubmmxenno Touno
o6 0.316 3326/10395 = 0.320
I 6 0.382 3948/10395 = 0.380
Iy 0.210 2190/10395 = 0.211
I36 0.069 740/10395 = 0.071
46 0.015 165/10395 = 0.016
IIs6 0.002; 24/10395 = 0.002;3
Ils 6 0.000, 2/10395 = 0.000,
0.9945 1

K COKalNeHHIo, He 3HAI0, He ObIIA JTH yKe pellieHa i 5Ta 3aada’.

[To3BosbTe erie pa3 mobiarogaputh Bac: Bel He B COCTOSIHMM TIPEICTaBUTh
ceOe xak Brr 00pagoBanu MeHst Baieil mpuchuIKon.

I'my6oko yBaxatomuii Bac E. Cyrkuit

IMucsmo Ne2, BoprkeBu4 — Cayukuii. bepaun, 31.7.1923

MuoroyBaxaembiii EBrenunii EBrenneuy!

bnaronapro Bac ouens 3a orruck Bamrero goknana [1922] u 3a
nucbMo [Ne 1] ot 20ro T.M. [Tekymiero Mecsia) . S Bnosnne ¢ Bamu
COTJIaCE€H, YTO TEOPHS BEPOSTHOCTEMN KaK OTPacib YUCTON MaTEMaTUKU
JOJKHA CTPOUTHCSI COBEPILIEHHO HE3aBUCUMO OT JIOTUYECKUX BOIPOCOB,
CBSI3aHHBIX C ITOHSATHEM BEPOSTHOCTH B COOCTBEHHOM CMBICIIE, HO HE
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OTpHIIAI0, UTO OT MEPEMEHbI Ha3BaHMSI MOKHO MHOT'OT'0 OKUJ1aTh. Baria
KOHCTPYKIIMSI KaK OyITO nMpuMBbIKaeT K KOHCTpykuuu @.A. Jlanre
(Logische Studien [2. Aufl. Iserlohn, 1894]), koTOpbIil UCXOIUT U3
NOHATHS paszaenuTenbHoro cyxaeHus (Disjunktionsurteil).

MHe ObUT0 TPUATHO KOHCTATUPOBATh, YTO Bl oTpunaere
OTOX/IECTBIIEHUE BEPOSTHOCTH C MpeAeNIbHON 4acTocThio. O6 3TOM
nyHkte Brl HaitneTe koe-uto B Moelt penensuu [1923] na Keynes’a
Treatise on Probability, koTopyto s1 BaM Buepa BbIcIall BMECTE C TPEMS
apyrumu otTTckaMu. K coxxanenuto, s BRIHYKJEH NpOocuTh Bac npu
cilyyae BEpHYTh MHE IO TIouTe Kak peneHsuto Ha Keynes’a, Tak u
ctateio 0 Laplace — Eggenberger [1920]. Variationsbreite und mittl.
Fehler [1921] 1o u3BeCTHOI CTENEHU MOXKET CIIY>KUTh CyppOTraToM 2-i
yactu ctathu Die Variationsbreite beim Gau3schen Fehlergesetz
[1922a] [...]. BcnenctBue pazHoriacuii Mexay u3iateneM u
tunorpaduel s BOBCE HE MOTYUYWIT OTACIBHBIX OTTHCKOB 3TOM CTAThH.

B cBoe Bpems g ornipasun M.B. IITtyxe cBoto ctatbto Der mittl. Fehler
des zum Quadrat erhobenen Divergenzkoeffizienten [1918]. Coxanetro,
YTO BCE OTTUCKHA KPOME OAHOTO M3pacxoaoBaHbl. Tam Bel Halinere B
BbIHOCKaX Ha cTp. 108 — 110 3aMeuaHusi NpUHIMIIHAIBHOTO XapaKTepa,
KOTOpBIE MOXKET OBITh IIPECTABSAT ITs Bac HekoTOpHIil nHTEpec”. 3a
nocnennee Bpems nosisuiuch 1) [E.] Czuber, Die philosophischen
Grundlagen der Wahrsch. Rechnung. Leipzig, Teubner, 1923, 343 ctp.
Hebomapmoro popmara u 2) F.M. Urban, Grundlagen der
Wahrschleinlichkeits|rechnung und der Theorie der Beobachtungsfehler.
Leipzig, Teubner, 1923.

Ecim yBuaute M.B. [ITyxy, To moGiarogapute ero, mokaiyicra, oT
MEHSI 33 IPHCBUIKY 4 9K3. ero TaGmuipsl cM[epTHOCTH] s YKpanHsL'.

Bama 3amava u ee pemieHne oueHb 3aHITHBI. MHE HEU3BECTHO, YTOOBI
no Bac kTo-aubyns eit 3anumarcs. [Toka s eme He coBceM pa3zodpancs
B MCXOJIHBIX (JOpMYJIax HE UMEsl BPEMEHU XOPOIIEHbKO B HUX BHUKHYTb.
Ux cootHomenne u ko3 duunents: npu I, | ;| B 1-ii hpopmyne muae HE
BIOJHE NOHATHBI. DopMmyna xe

I, = (1/m)e”

MoJIy4acTCsa O4YCHb IMPOCTO U PSAMBIM ITYTEM. Marewm. OXHUJaHMUEC 4uciia
m pPaBHACTCA

5-25-(1/25)-[2/(2s — 1)] = 2s/[2s — 1)].

HpI/I s = 2 UMeeM 2'H2’2 + 1'H1’2 + O'Ho,z =4/3.
ITpu s = 6: 0-0.320 + 1-0.380 + ... + 6-0.0002 = 1.091 = 12/11,

lim [2s/(2s — 1)] =1, s = o©,

A BEpOSITHOCTB, YTO PEJIKOE SIBJIEHHUE, KOEro MaT. OXK. = 1, ClyduTcs m pas,
1
u ecth (e /m!).



S mymato, uto mpod. Mu3zec [aBTOp 4aCTOTHON TEOpUHU BEpOSITHOCTEH] HE
OTKaXKeTCs HareyaTarhb CTaTblo 00 3TOM 3a1aue, ecnu Bel ee emy npuiere.

Hckpenne Bac yBaxaromuii B. boprkeBuy

[Tpunarato agpec Muzeca

MMucbmo Ne 3, Cayuknii — boprkeBuu. Kues, 25.9.1923

I'my6okoyBaxkaemblii Biagucnas Mocudosuy!

W3BuHUTE, YTO 3aepxKaics ¢ OTBETOM Ha Barre Takoe mro06e3Hoe u
CepJIeYHOE MICHMO, HO 51 OBLT BBIIIIE TOJIOBBI 3aHAT MOCIEAHUE Helenu, a Bam
XO0TeJI0Ch Hamucarh He crema. Brpodewm s 1 nosyunn Baiie nuceMo Beero
HEJeNM YeThIpe Ha3aj, BO3BpAaTUBIINCH B KreB U3 JepeBHU, T/e POBEN YacTh
jeTa.

He mory cka3atsp, kak s 61aronapes Bawm 3a npucbuiky Bamux crareit o
Jlanmace — Orren6epr[eple, o Helmert’e, o Kaitnce u Variationsbreite [1920;
1922; 1923; 1921] — Bce 3T0 17151 MEHA upe3BblYaitHO nHTepecHo. Celyac st
ye3xaro Ha TpU HeJleJdu B KOMaHIUPOBKY B MOCKBY ¢ Hay4yHOU LIEbIO —
nopaboTars B OMOIMOTEKAX, a 10 BO3BPAIICHUH MIEPBBIM JICIIOM CIIEIAl0
He0oOX0IMMBbIE BBITUCKHU U3 TEX CTaTel, KoTopble Bbl mpocuiii BO3BpaTUTh
(JTarmmac — Orren6. u KaiiHe) 1 HEMEUIGHHO BBINIUTIO Bam.

Bam repmun pasdenumenvroe ucuucieHue MHE O4€Hb HPABUTCS — 3TO MHE
HE TIPUIIUIO B TOJIOBY, a Teeph KAKETCS TAKUM ecTeCTBeHHBIM. KoHeuHo,
Ha3BaHME BEIb BTOPOCTENEHHAs, HO ATO HE 3HAUUT, YTO HEBa)KHAs, HETapOM
M3-32 OJTHOH 10THI OBIBAJIO CTOJIBKO COOBITHI — 115 — BETUKOE JIETI0 KaK
cKazaJl Ob MUCTHK M MeTadu3uK. Bripouem, 3To BEpOATHO ellle My3bIKa
Oyayuiero, XoTs TO mpeoOpa3oBaHUE UCUUCIICHUS BEPOITHOCTEH, KOTOPOE
MHE TPe3UJI0Ch, MOXKET ObITh U HE 32 TOPaMH, MOKET OBITh 51 YBUXKY €lIe U
nox Bamum nepom B neuatn Bame Disjunktionsrechnung [paznenurensHoe
HCUNCIIEHHE ] 7

OTHOCHUTENBHO TOM 3aJa4H, YTO s mucay Bam, s BOCIONB3YIOCH C
OyraromapHOCThIO0 Bammmm 100pbiM cOBETOM — mociath Mises'y Kak TOJIBKO
ycrer o0padoTarh CTaThIO AJIs IEYATH.

Jlerom g cnenan 3000 ncnibITaHUH, IJ1S1 K&KIOM THICSYM BapbUPYsl YCIOBHS.
MHe 65110 JTF000TBITHO Y3HATH, BIUSIOT JIU pa3Mep U popma Temel]
MEPEeTPSAXUBAEMBIX BMECTE U PACIIOJIAraloIIMXCs 3aTEM B KOJIBLIO Ha
PaBHOBEPOSATHOCTH BCEX KOMOWHAIM. I ynoTpebisiia Kpyriyr KOpoOKy ¢
KYI0JI000pa3HbIM BO3BBIIIEHUEM Ha JIHE, TaK 4TO MOU (haCOTMHKU JOJIKHBI
OBLTH caMU COOOM JTOKUTHCS IUKINYECKH. J[0 OMbITa S JyMal, 4yTo pa3inyus
(GbopMbI U BETUUHMHBI HE OyTyT UMETh 3HaYEHHsI, HO OKa3aJI0Ch, YTO 3TO HE
coBceM Tak. Korna st B3suT pe3ko pa3nuvHbie PacoTMHKHU: ABE OYCHb
MaJICHbKUX KPYTJIbIX, IB€ MOOOJIbIIE COBCEM ILIOCKUX, JIBE €Ile OoJbIe
MIPOJIOJITOBATHIX OKPYTIBIX U 4 TIOUTH MIAPOOOPA3HBIX, TO MOTYUHITHCH
OTKJIOHEHHSI OT TEOPHH COBEPIICHHO HECOMHEHHBIE (1]Ba KCIIEPUMEHTA 110
1000 ¢ aTum Habopom). Ho TpeTbs Thicsda, KOTOPYIO s TPOETIA C
dhaconmHKaMu npubaUIUMENLHO OTUHAKOBOHN (POPMBI, XOTS U
OTIUYABIIMMUCS TIO pa3MepaM ropa3o OOoJbIIe IPYT OT Apyra 4eM Te KOCTH,
C KOTOPBIMU IPOAEIBIBAIUCH IKCIIEPUMEHTHI 110 TEOPUU BEPOSITHOCTEH, Tak
9Ta THICSYA Jalla 3aMedyaTelIbHOE COBIAJICHHIE C TEOPUEH.

Boo06ie s mymaro, 94TO IpU MOEH MOCTaHOBKE KCIIEPUMEHTA
JNEHUCTBUTENHHO (JOpMa U BETUYHMHA TEJEIl JOJKHBI CKa3bIBAThCS HA
pe3ynbTaTax UCIbITAHUN TOpa30 MEHbBIIIE, YeM MPU JAPYTUX MOCTAaHOBKAX, O
KOTOPBIX MPHIIUIOCH Y3HATh. MKy MPOYMM, MHE HUKOT/Ia HE TIPUXOIUIOChH
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HU CIIBIIIATh, HU YUTATh, YTOOBI IS 9KCHEPUMEHMO8 NO Meopuu
geposamuocmeli ynoTpeOsuInCh aBTOMaTUYECKHE CaMOPErHCTPUPYIOLIHE
NpUCTIOCOOTIeHNS. A MHE Ka)KeTCs, UYTO €CIIM TaKue SKCIIEPUMEHTHI MOTYT
MMETh Hay4YHbII MHTEPEC, TO CIE0BATIO ObI IOCTABUTH UX BHE 3aBUCUMOCTH
OT TepIEHUS UCCIIEI0BATENS, KOTOPOE UCKYIIIAETCSl HMU OYCHb KECTOKO, KaK
s CYXKy TIO cebe.

51 TpycHIl CBOIO KOPOOKY M M300peTal OT CKyKH MaIlluHy, KOTOpasi MorJia
OBbI MEHS 3aMEHUTh; MHE KaXKETCs, YTO MHE 3TO yJIaJI0Ch (B CXeMaTHUYeCKON
KOHEeuHO (hopMe): MaIIMHa MOTia Obl TPYCHUTh, MAIlIMHA MOTAA OBl CUUTATb.
st 3anaun brodona [B}O(l)(bona]s TOXKE KaXETCSI HETPYIHO OBLIO OBI
YCTPOUTBH TaKOW CAaMOPETUCTPUPYIOLIUH armnapar.

Urto kacaeTcst TeOpUM MOEH 3a7a4u, TO 51 HE TTMcal BbIBOJIa (hOpMYIT HE
xenast oOpeMeHATh Bac cooOpaxeHus MU, KOTOpbIe MOTJIH OBl OBITH Bam
COBEpILIECHHO HenHTepecHbl. Ceiuac g Toxke 0010Ch CIIMIIKOM 3aTSHYTh
MUCHMO, HO TaK Kak BbI X0TeIH mo-BUAMMOMY, KaK s MOHsUI, 3HAaTh KaK MOU
(opMyIIBI MOJIYYEHBI, TO 51 PUCKYIO paccKa3aTh BKpaTLe UEI0 BBIBOJA (BECh
BBIBOJI ITOIPOOHO 51 HE PUCKYIO0 Bam mocbuiaTh T.K. 3TO CIUILKOM JUTMHHO).

Ecnu 0603Ha4MTh ONpeIelIeHHYI0 OTHOCUTENBHYIO 110CIE10BaTEIbHOCTh
3JIEMEHTOB KaK KOMOMHAIIHMIO, YHCIIO BCEX BO3MOXKHBIX KOMOWHAIIMIA U3 § TIap
— N ¥ 4HCII0 TeX U3 HUX, KOTOPbIE UMEIOT 7 COEUHEHHBIX Map, 4epe3 Ny,
TO

Ny=2s -1, Puss = Nyl (25 — 1)1

ITyctb N’y — uncio KOMOMHAIIUK C y4acTHEM KaKoW-Tr00 ompeIeIeHHON
Taphl B ONPEACIICHHOM TMOPSIIKE JISKAIUX JIEMEHTOB, HaIIP. ady WU bob; 1
T.4. Eciii MBI cOCTaBUM MOJTHBIN TIEPEYeHb BCEX KOMOMHAIINMN C d1d), TIOTOM C
axay, MOTOM C b1b, ¥ T.1., TO MBI IOTYy4uUM 25N,/ CIIydaeB, CpeId KOTOPHIX,
KaK JIETKO BHJIETh, KaXk/1ass KOMOMHAIMsI Oy/IeT BCTpeyaTrhbest m pa3. [loaTomy

Ny = (2S/m) N'ps.

Haiinem N',,s. Kaxxgast komOuHaIus ¢ a;a;, Hamp., MOXeT MPUHAIJICKATh
TOJIBKO K OTHOMY W3 JIBYX THIIOB biaa,b, nnu biayaxc;. B mepBom ciydae,
UCKITIOYUB ad, TIOTYYHMM KOMOWHAIUIO U3 1 )K€ COSTMHEHUH, a BO BTOPOM —
TONbKO U3 m — 1. V3 kaxaoi komOuHanmu s — 1 mapel ¢ m — 1 coequHeHneM
MOJKET TOyYUTHCSI KOMOMHAIIUS U3 § TIap C M COCIUHEHUSMU TTyTeM
BKJIIOUEHUS aa B 000 IPOMEKYTOK, KPOME IMMPOMEKYTKOB MEKTY
COCIMHCHHBIMHM 3JIEMEHTaMHU, T.¢. 25 —2 — (m — 1) = 25 — (m + 1) cmocobamu.
N3 xaxoii ke KOMOWHAIUK U3 § — | TTaphl ¢ m COCTMHEHUSIMU MOXKET
MOJIYYUTHCS KOMOMHAIIMS U3 S TP C 1 COCTUHEHUSMHU TOJIBKO MTyTEM
BKJTFOUCHUS ad B OJWH U3 TPOMEKYTKOB MEK/y COCTMHEHHBIMHU AJIEMEHTaMH,
T.e. m cnocobamu. Cref.,

N,m/s = [2S - (m + 1)] Nm—l/s—l + mNm/s—lo

[ToxcTaBuB 3TO BBIpaKEHUE B MPEIABITYITYIO (OPMYITY U 3aMEHUB KaXK10€
N uepe3 P, Hanp., Nyys_1 uepe3 Py s(2s — 1)! 1 T.1., MBI M IOJIyYUM NIEPBYIO U3
MOUX (OPMYIL.

BriBo 1pyToii HACTOIBKO JIMHEH, YTO 51 HEe PUCKYIO ero coodmars. CyTh
€ro B TOM, UTO s IIPEATOIAralo, 4YTO BCE AJIEMEHTHI O€pYyTCs B OTMPEICIIEHHOM



MOPSZIKE, HO KIAAYTCS CIIy4ailHO M YTO B KOJIBIIO yke OpormieHa s — 1 mapa,
TaK YTO OCTAETCS MOJIOKHUTh TOJIBKO, CKaXeEM, aay. Sl paccMaTpuBao Bce
BO3MOJXKHBIE ClTydau, U3 KOTOPBIX MOXeET npousontu m/s: I) Umeercs cpenun
s — 1 mapet m — 1 coegunenue; II) m; 1) m + 1; IV) m + 2 coenunenus. B
KaKJIOM U3 HUX HAX0XY, KaK JIOJDKHBI YIAcTh d U dp, YTOOBI TOYYUIIOCH M
coenuHeHui u3 s nap. Hanpumep, B IV ciyyae a; 1 a, 06a T0KHBI yIIacTh HE
PSAIOM U KaXI0€ B IPOMEKYTOK MEKIY ABYMsI OJMHAKOBBIMHU, Pa3OUB JIBE
mapsl 1 He 00pa3oBaB HU 0THOW. CaMblii BEIBOJ 3aTEM HE TIPEICTABIISET
TPYIHOCTH.

[IpoctuTe, yTO OBUT CAUIIIKOM TPOCTPAHEH B CEM MHUCHME M IIPUMHUTE
yYBEpEHUE B MOEH CaMO UCKPEHHEH ITPEAAaHHOCTH.

I'my6oko yBaxkatomuii Bac E. Cyrikuit

IMucbmo Ned, Cayukmuii — boprkeBuu. Kues, 24.2.1924

I'my6okoyBaxkaemblii Biagucnas Mocudosny!

Haxkonen-to ynanock MmHe oTiipaBuTh T€ ABe cTathi (0 KaiiHce u o Jlammace
— Orrenbeprepe), koTopbie Bol npocunu BepHyTh. Eie pas cepaeuneimmm
oOpasoMm Omaromapro Bac 3a HuX, HO, TOXaTyiCcTa, HE TICHANWTE HA MEHS, 4TO 5
TaK 3a/iep>kKajl uX: paHbllle HUKAK He MOT OTIIPABUTh.

Toii sxe 3aKa3HOM OaHIEPOIBIO sl OTIPABUII BBIIICIITHE 32 TO BPEMsI CBOU
paboTtsr: 1) O HEKOTOP. cxeMaX KOPPETSIUOHHOM cBsi3u U T.1. [1923], [...] 2
9Kk3, 2) O HOBOM K03 (. cpenH. miaoTHocTH HaceneHus [1923] (5 7k3.) [...], TO
e MMO-YKPauHCKU — Hare4yaTano B Mzeecmusx Beeykp. Axkao. Hayk). 3) K
BOITPOCY O BBIUMCII. 10X0Ja rocyaapcersa ot amuccuu [1923] (1 ak3.) [...].

4) Maremaruueckue 3aMeTKu K Teopun smuccuu [1923] [...], 1 ak3.

[Tocneansist pabota pe3toMUpyeT NPEANOCIeIHIO U 3aKaHYMBAET €€ Ha
OCHOBaHUU HEOMyOIMKOB. MaTeprana. No.3 HamucaHo Mo mpochbe MOero
npyra npod. JI. [H.?] SIcHOmonsCKOTO Kak MpHIIOkKEHUE K ero padoTe o
JICHEXH. 00pall. B 3IOXY PEBOJIOLIMHI; MHE IPUIIIOCH THCaTh ee Ooiee
CIEILIHO, YeM sI ObI XOTEJ U OHA BBILIUIA JUIMHHEE, YeM HaJIo.

C mpuesgom M.B. IItyxu n3 ['epManuyn noBesu1o )KUBBIMH BIIEUATICHUSIMU
¢ 3amaja — ele HeCKOJIbKO HUTOYEK, BOCCTaHABIMBAIOLIUX MOPBAHHYIO OBLIO
TKaHb 001meHus. [1oABIsI0TCS KHUTH. BBINKUChIBaeM KOMITIIEKTHI )KyPHAJIOB 32
nocnenaue 10 mer. Takum 00pa3om, yepe3 HECKOIBLKO MECSIICB CTAaHEM JI0
HEKOTOPOU CTEIIEHU €BPOIECHLIAMH.

K»aitHC MeHs1 oueHb 3auHTEpeCcOBalT; MPU YTCHUH Bareit ctaTbu Ob1I10
Ype3BbIUAiHO MPUATHO YyBCTBOBATH ce0st connaapHbiM ¢ Bamu. Ho Bot
OTHOCHUTEIILHO OJTHOM YaCTHOCTH: 51 ObI He caenan KaiHcy ynpeka B
iiberraschend engherzige Auslegung des Ausdrucks “Form” [B HEOKUJTaHHOM
MaJlOBaKHOM HCTOJIKOBAaHUHU BhIpaxkeHUs popma, Bortkiewicz 1923, p. 6]).
Ecim 0003HaYUTh MOJIOKEHUE OTHOCUTEIBHO YHCIa (71) KOMOMHAIIM 10 k 13
1 3JIEMEHTOB JJAHHOTO poja (A) uepe3 F(m; n; k; A), To F OyIeT JIOru4ecKoi
¢byHKIMEH IepeMEeHHBIX M, 1, k, A 1 OTHOCUTENBbHO Hee Brl 6e3yciioBHO
npaBbl. Ho ecnu mpuaate onpeaeneHHbIe 3HAYEHUS, CKaKeM, TPEM
MEPEeMEHHBIM B 0003HAYUTh

F(my; ny; ki; A) = fi(A), F(ma; na; ks A) = f2(A),

TO f1 U f> OynyT paznuuabiMu yHKIHIME A. B Takom cmbiciie Kaline kak
OynaTo mpas.



Xouercs MHE oOecenoBaTh ¢ Bamu Ha 01HY TeMy, KOTOpasi MEHS JaBHO
3aHHMMAET, XOTS 5 U HE UMEIO ellle BO3MOXKHOCTH YIIIyOUThCS B HEE HACTOJIBKO,
HACKOJIbKO 3TO HYXHO.

Eme xorna s mucan mo nmoBoay kauru Kaypmana (Craructuka u
mateMmaTtuka [1915 - 1916] —B Ka6JIyKOBCKOM9 Cmamucmuueckom
Becmnuke), s1 BBICKa3all Ty MBICIIb, YTO T.K. B OCHOBE BCAKOT'O METO/IA JIEKUT
Kakas-In0o TEOpHsl, TO OJHO U3 JIBYX: UM CTATUCTUYECCKHI METOJI OCHOBAaH
Ha MPUJIOKEHUN CTAaTUCTUYECKON TEOPUH, UITH KaKOU-THOO y)Ke Ipyroi
TeOopeT. Hayku. Torna s BBICKA3ascs 3a IEPBYIO albTepHATUBY. Tereps,
BIyMbIBasick B Barmm cooOpaxkenus B Die Iterationen [1917], s He 4yBCTBYIO
ce0st TOKOJIeOJIEHHBIM |, 4eM OoJIbliIe JyMalo, TeM OoJiee YTBEpkKIaloch Ha
TOM XKe.

3a TOUYKY OTIpPaBIICHHUS MMO3BOJIBTE B3ATh Baln Bo3pakeHHs MPOTUB
BBIpOKECHUIN cmamucmuyueckas ¢uszuxa v T.1. Bel yka3eiBaere (S. 4), 9o
(U3HUKY PUMEHSIOT HAUMEHOBAHUE CIMAMUCMUYECKUll K TAKUM
PaccMOTPEHHSIM, B KOTOPBIX HET U PeUH O delicmeumeibHOM TIOJICUETe
snemeHTOoB. CyIecTBeHHO Jiu 3T0? TpeyroibHUK OCTAeTCsl TPEYTOJIBHUKOM U
TOI'/1a, KOIAa Mbl €r0 HaXOJIUM U IPUMEPSIEM B JEHCTBUTEIBHOCTH
AMIUPHUYECKOH, U TOTQ, KOT/Ia MBI €T0 U3Y4aeM B €r0 0elcmaumeabHoCmu
cBepxaMnupudeckoi. ®u3uk 3aHUMaeTCsl GU3UKON U CTaBs OMBIT, U PEIIast
abCcTpakTHYIO 33/1a4y, YCTAHABIMBAEMYIO THIIOTETHUYECKUMH «IIOJI0XKHUM, UYTO
JaHBbI...» (MAacChl, CHJIbI, JJIEKTPOHBI U T.J.). Jlorndeckas cyTb OUE€BUAHA:
npupoaa npeamMera (Wesen) He 3aBUCUT [HHM] OT MOAAIbHOCTEN
CYILIECTBOBAHMS, HECYILIECTBOBAHMS, HU [OT] TOrO, OJIAraeM JIM MbI €r0 B
CYXKJIEHUU UJTU JOIMYIICHUU.

Takum o0pa3om, koraa GU3MK TOBOPUT: MIPEIOI0KHUM, YTO JIaHbI B
HEKOTOPOM 00beMe 72 MOJIEKYJ C TAKUMHU-TO CKOPOCTSIMU | T.II., TO 3TO
3HAYUT UHBIMU CIIOBAMU: MPEIIOJI0KHM, UTO B IAaHHOM I10JI€ HaOII0IeHUs
MOJICYET Jai OBl 11 €MUHUI] HAOMIOJCHHS C TAKUM- TO PACIIPEACTICHUEM T10
BEJIMYMHE TAKOI'0-TO MpU3HaKa. Eciau nelcTBUTENbHBIN MTOACUET €CTh
CTaTUCTUYECKas oneparusi, To U MPEeANOI0KEHHBIN MOACUYET €CTh
CTAaTUCTUYECKAsl ONEpaLMs, TOJbKO HMEHHO IIPEAIOIO0KEHHAsl, BCE PABHO KaK
BOOOpakaeMoe yOUICTBO MIIM KpaXka CyThb yOUICTBO U Kpaxa, TOJIbKO
MMEHHO BOOOpakaeMhbIe.

HaumenoBanue onepanun MOXHO MEPEHECTH HA TIpeaAMeT u3ydenus. Kak B
re€OMETPUU MbI U3y4aeM MPOTSHKEHUS CO CTOPOHBI (POPMBI, OTBIIEKASICh OT
Marepuania, Tak U B CTATUCTUKE Mbl U3Yy4aeM COBOKYITHOCTH MM MHOYKECTBA
CO CTOPOHBI YMCJIIEHHOTO COCTaBa, OTBJIEKAACh OT BCErO, YTO JEIAET
MPEAMETHI MOACUETa MPUHAUICIKAIUMU K TOMY HJIM HHOMY POy BEILIEH.
Takum oOpa3oM, IpeIMeT CTATUCTUKH (TEOPETHIECKOM) — YUCIICHHBIN COCTaB
(in abstracto). OTO KOHCTUTYTHUBHBIN IIPEIMET, BCE MPOUNE IIPEIMETHI
W3yYEHUS MPEJCTABISIOT €r0 JOTUYECKUE MPOU3BOIHBIE (Husser])'’.
COBOKYITHOCTb U3YYaeTCsl CTATUCTUKOM T.K. YUCJICHHBIA COCTaB €CTh BCETAa
YHCJI. COCTaB KaKoH-1100 coBOKYNMHOCTH. HO_ COBOKYMHOCTB M3y4aeTcs JHIb
CO CTOPOHBI €€ YUCICHHOTO COCTABA U JIOTUYECKUX MTPOU3BOAHBIX MOCIETHETO.
YucneHHble CTPYKTYphI Kak (POpPMbI COOTHOIICHUS YUCIEHHBIX COCTaBOB
4yacTell U 1eJI0oro; CpeaHue pa3IMuHOro pojia, pa3Hble OTHOCUTEIbHBIC YKCTA,
BCE€ 3TO — JJOTUYECKHE MPOU3BOIHBIE OCHOBHOI'O TOHATUS CTaTUCTUKH,
KOTOPBIM SIBJISIETCSI HE COBOKYITHOCTh, @ UMEHHO YHMCJICHHBIN COCTaB.

[Togpaznenenuss TEOPETUYECKON CTATUCTUKHU JAIOTCS JaTbHEUIIIMMU
MpU3HAKAMHU, KOTOPBIE MOTYT OBITH CONPSIKEHBI C KOHCTUTYTUBHBIM U €T0




JIOTUYECKUMHU IPOU3BOJIHBIMH, OCTABJISAsI HEOIPEEIEHHOI species [Bu]
COCTaBJISIIOUINX COBOKYITHOCTH 3JIEMEHTOB. JTO OyIyT MO MOPSAKY: HOPAOOK,
gpemsa U cayyati. Takum 00pa3om, MBI ITOJTy4aeM TaKoe MoJIpa3/ieieHne

Cratucruxa’’
1. Cunnentuka 2. CroxacTuka
1.1. Cunnentuka B TecHOM cmbiciie 1.2, Cusientuueckas Kunematruka (?)
1.11. T'opuctuka 1.1.2. CunTarmatrrka

MHe HesICHO, He JTy4llie J1 ObUIo Obl OrpaHUYHUTh CMBICT TePMUHA
CUJIIETITUKA CUJUICTITUKON B Y3KOM CMBICTIE U 51 HE 3HAI0 KaKO€ Ha3BaHUE
MpUAYMAaTh JIIsl CHJUIENITHYECKON KUHEMATHUKH (3TOT TEPMUH 5 B3sUT KaK
nepBoe mojiBepHyBIIeecs noj pyky ad hoc [He 00aymanHoe 3apanee]).

[Tpotus Bevolkerungssylleptik [cunnenTuka HaceaeHuUs| 1 PEIIUTEITLHO
BO3paxkasl Obl T.K., 3TOT TEPMHH HE 00JIa1aeT HY>KHOH JIOTHUECKOW YHCTOTOM,
pasBe uto eciim Bevolkerung B3sTh 3a terminus technicus [Texaudeckuit
TEPMUH], KaK y aHIJIMICKUX CTaTUCTUKOB population [Hacenenue]. Ho u ato,
Ka)KeTcsl, HEXOpoIlo, T.K. population y HUX BOBCE HE JOHKHO UMETh
OTHOIIEHHUA KO BpeMeHHU. [lonpa3aenennii CToXacTUKH sl He Kacaroch. OT
MCYHCIICHUS BEPOSATHOCTEH OHA PE3KO OTMEXKeBaHa JIOTUYECKH, a €CIIU
npuHATh Baiie Ha3BaHue — pa3aenuTenbHoe (WK JU3bIOHKTUBHOE)
UCYHCIIEHUE, TO U TepMHUHOJIOrHYecKH. [IoHsATHS cTaTuCTHY. MeTo/a,
CTAaTUCTUY. TEXHUKH, PUKIIATHON CTATUCTUKU (HACETICHUS, HEMOIBHXKHBIX
3Be3[] U T.J.) BBITEKAIOT TOT'/1a C MOJIHONW HEMPUHYKJIEHHOCTHIO U3 MOHATHUS
CTaTHCTUKH KaK TEOPETHY. HAYKH, KOTOpas Kak TakoBasi QyHIAUPYET
[o6ocHOBBIBaeT] 0COOBIN METOI, @ BMECTE C PSJIOM NMPUKIIATHBIX JUCITUTIINH
— 0CcO0YIO TEXHUKY U T. 1.

Urto MHe BCero MeHee SICHO, TaK 3TO TO, HAa YeM OCHOBAHO pa3rpaHuyeHHe
MeXay cuiientukoil 1 Mengenlehre [Teopust MHOkecTB]. Bbl ynomunaere 06
ATOM IYHKTE KaK O COBEPIIEHHO HECOMHEHHOM, HO 5 0 cebe, K COKaJICHHUIO,
HE MOTY 3Toro cka3ath. S Oyny Bam npemHoro o6s3aH, eciu Bel xoTh
HaMEeKaMH ySICHUTE€ MHE HEMHOI'O 3Ty CTOPOHY Jiefa.

Eme ogno cooOpaxenue. Eciau oTBEeprHyTh MOIO TOUKY 3pEHUs, TOTAA 5
Oyay HacTanBaTh, YTOOBI OOBIKHOBEHHYIO CTATUCTUKY (0€3 MPUIIOKEHHUS
CTOXACTUY. TOUYEK 3PEHMSI) Ha3BaTh MPUKIATHON CUIIJIENTUKON. DTO, KaXKeTcs,
OyZeT eqMHCTBEHHBIM JIOTHUHBIM OTHOILIEHUEM K TepMuHosoruu. Ho pa3
TEPMUH CMamucmuka OKa3bIBaeTCsl BBIKUHYTBIM 32 OOpT, TO, 4TOOBI HE
JIOMaTh MPUBBIYKH, MOYKHO YITOTPEOUTH €ro 4TOOBI AaTh O0Iee Ha3BaHUE
CUJIIETITUKE U CTOXAcTUKE. I BOT MBI OIATH MPUIIUTH K TOMY XKe€.

[IpumuTe yBepeHus B IyOOKOM yBa)K€HUU U MPEAAHHOCTH

Bam E. Cinyuxkuit

P.S. Bammm coBeTOM IOCnaTh CBOKO CTaThIO O BEPOATHOCTAX HUKINYECKUX
KOMOMHAIIHIA TOTIAPHO OAMHAKOBBIX 3JIEMEHTOB TIpod. Musecy s ¢
0J1aroJapHOCTHIO BOCTIONIB3YIOCh. PYKONUCH yXKe cOBCEM TOTOBA, HO HYKHO
€111€ HEMHOTO 1010 /1aTh.

IIucemo NeS, Cayuxnii — boprkesnu. Kues, 24.7.1925

I'my6okoyBakaembiii Biianucnas Nocudosuu!

[To3BoabTE OT Beel Ty nmodiaaronaputs Bac 3a npuciaHHble OTTUCKU
Zweck und Struktur einer Preisindexzahl I, 11, 11T [1923 — 1924]. 5
COOHMPAIOCh JIETOM IITYJUPOBATh UX C OOJNBIIMM HHTEPECOM. XOTS 3TO U HE
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M3BHHSET MOETO 3aIo3/ajoro OTKIMKa Ha Barry mo6e3H0cTh, HO Bee ke
JOJKEH CKa3aTh, YTO BCIO ATY BECHY U JIETO JI0 MOCIEAHEr0 THS 5
JMXOPAJ0YHO MPOpadoTal Hajl JOBOJIBHO OOJIBIION CTaThEl 110 TEOPUHU
BepO;{THOCTI/I12 (oxomno 6 muctos) Uber stochastische Asymptoten und
Grenzwerte [1925]. 5l nomyumns HECKOIBKO HOBBIX PE3YJIbTAaTOB HE TOBOPS O
TOM, 4YTO 00paboTKa IIUKJIa BOIIPOCOB MO/ YIJIOM 3pEHHUS MOHATHUS Mpe/esia B
CTOXaCTUYECKOM CMBICJIE MHE Ka)KETCs HE JIMILIEHHON uHTepeca. B
OTHOIIICHUH CT[aTUCTUYECKOI0] Ipe/ena, Kak s y3Hal M03Ke, IPUOPUTET
npuHanexut Cantelli, HO HOHATHE CT. ACHMOTOTHI KAXKETCs HUKEM HEe ObLIO
chopMyIUPOBAHO.

[Tycts BeposiTHOCTH coOmoieHus ycnosus A Oyner P{A}. IlycTs
pacrpeiesieHie BEpOSITHOCTEH CIIyd. MIEPEMEHHON X €CTh (YHKIIHS HEKOTOPOi
HE3aBUCUMOMH 1epeMeHHo! ¢. Eciu npu 11060M CKOJIb YrOJJHO MajlOM €

lim P{lx - flo)l < e} =1,
01, Q2 ...

TO f(() OyIeT CTOX. aCUMITOTON X WUJTH
asp(x) = f(9), ¢1, 2, ...
Ecmu f(gp) = C(onst), To uMeeM gacTHBIN cirydait limp(x) = C.
. . . . 1
(asg = asymptota Bernoulliana, limp = limes Bernoullianus) 3,
[TycTh uMeeM psifi He3aBUCUMBIX HUCITBITAHUHN U MTyCTh BEPOSTHOCTh

MOSIBJICHHUSI HEKOTOPOTO COOBITUSI OYET COOTBETCTBEHHO Py, P2, -, Py » --- B
MOCJIeI0BATEIbHBIX UCTIBITAaHUAX. [1ycTh

Pwn)= (1/’1)2 Di,
i=1

a YHCIIO TIOSIBJICHUH COOBITHS B 1 HCTIBITAHUSX MyCTh OyaeT m. Torma
limp[(m/n) — pe] =0

158101
asp(m/n) = pyy, n — 0.
[TepecmarpuBas Poisson’a [1837], s Haxoxy, 4TO ero TeopeMa ri1. 4, NoNo

94 — 96 BbIpaXkaeTcs Kak pa3 MMEHHO 03HAYE€HHBIMH paBeHCTBaMu. T.K. B
YCJIOBUSIX TEOPEMBI HE MPEATIOI0KEHO, YTO CYIIECTBYET

lim(1/n) ). pi,n— o0

i=1

Y HUKAKUX Ha PSAJ YUCEN P, P2, -- -, Pns -.. HE HATIO)KEHO OTPAHUYECHUH, TO 5
MIPUHYKJIEH OTKA3aThCsl pacCMaTpUBATh ATy TEOPEMY Kak CIydail CpeIHen
BepO}ITHOCTI/I IIOCTOAHHOT'O COCTaBal4. HaCKOHBKO A MOFy Cy,Z[I/ITb, 1 UMCJI
3/1ECh HECUACThE PA30MTUCH C Balinm MHEHHEM, — TaK K€, Kak U B
MCTOJIKOBaHUU o01Iei nmo3uiuu [lyaccona B Bompoce 0 3aKOHE OOJBIITIX
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qricell, — HO 00 ATOM MUCaTh CIUIIKOM JUTHHHO. KpoMe HeMenKoii cTaThu s
MUY 00 3TOM, U IPUTOM ¢ OOJIbIIIeH TOAPOOHOCTHIO, B BecmHuke
Cmamucmuxu (nosBuTcst ocenbio [1925a])'° u s Gyxy nMeTh yI0BOILCTBHE
JIOBOJILHO CKOPO IpUciaTh Bam oTTHCKH.

Xouy coobuuTh BaM HECKOIIBKO TeopeM (KOTOpHIE MOSBATCS B TIEYaTH HE
Tak eure ckopo). [lycts

gx;v) =Elx—vl" (r 2 0).

3HaveHue v, oopamaroiiee g, B MUHUMYM, 0003HauuM C, (LIEHTp. BEJIUYHHA,
Zentralwert), a BooO111e v s1 Ha3bIBal0 Bezugswert [HadanpHOE, UICXOAHOE
3HaUeHHue].

I) Ecnu kakoif-mubo 4eTHBIN MOMEHT g.(X; v), r = 0, umeeT npu
0€3rpaHNYHOM YBETMYCHHUH YHCIa UCTIBITAHUH (MiTH, oO1riee, s
HEOT'PaHUYEHHOH I0CIEN0BATEIIbHOCTH 3HAYCHU I HE3aBUCUMOW IIEPEMEHHOMN
©1, ©2, ...) TBEPIAYIO BEPXHIOIO TPAHUILY U €CIIH X UMEET CTOXACTUYECKYIO
ACUMIITOTY, TO BCE MOMEHTHI MOPSAKA HUXKE ¥, IEHTPUPOBAHHBIE OKOJIO
J000# CTOX. aCUMIITOTHI, CTPEMSITCS K HYJIIO:

lim g, ,(x; v) =0, @1, @2, ...

(ecnu v Kakas-muMO0 CTOXacTHUECKasi aCUMIITOTA), a BCE IIEHTPaIbHBIC
BennuuHbl Cy, (k < r) OynyT croxactudeckumu acumnrotamu. Ecimm r > 1, To
TO *€ crpaemuBo U 11t C, (ipu 0 < r < 1 He 3Ha10).

II) Otcrona cnenyer, 4To €cinu ycloBUe

lim g (x; Ct) =0, @1, @2, ... r>0;k < r)
He cOOJI0AaeTCs, a X UMEET CTOX. ACUMITOTHI, TO MOMEHTHI BhICLIETO [Ooiee
BBICOKOT'0] IIOpsi/IKA YeM 7, JIOJIKHBI 00paIaThCcsi B 0ECKOHEYHOCTb.

III) [TosTomy, ecinu Tipu s > r g5 CBEPXY OTPaHUYECHO, a g, HEe o0paraercs B
HYJIb, X HE MOXET UMETh CTOXaCTUYECKMX aCUMITOT (COOTB. HE IMOMJICKHUT 3aK.
OOJIBIITUX YHCE).

[Tonp3ysick 0603HaAUCHUAMHU A.A. I-IprOBelm, HMeEM, KaK U3BECTHO, JUIA
cpenH. apudm.

Mo = (Um)uja + [(n = D/nlug; 1; .
Ecnu e cobmromaercst ycnoBue

limp[l;l;n] :0,n—> O, (1)
TO U PACCESIHHE X(,) HE UMEET MpeaesioM Hylb. OTCIo/a, 0THaKO (MCKITI0Yast
Ciy4ail Korjaa x IpuHUMAET TOJIbKO KOHEUHbIE 3HAYEHHS), €IlIe, KaK U3BECTHO,
HEeIb35 CIIeNaTh BBIBOJI, YTO X(;) HE TTOTYUHSACTCS 3aKOHY OOJBIINX Yncel, n0o
yCIIOBUE

E[x(,) — Exgy]*> = 0,n — o

YCTAHOBJICHO TOJIBKO KaK DOCTAaTOYHOC. Mos TCOpCMa MMOKA3bIBACT, UTO CCIIN
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Wag = Elxgry — Bxgy]’

orpaHquHo CBepxy, JJIs1 4€ro, KakK JIETKO ImoKa3aTh, JOCTATOYHO, I-ITO6I>I
G
l
M4, n = (1/’1)2 M4
i=1
HMMEJIO TBEPIYIO BEPXHIOK IPaHuIly, TO CIydallHas IepeMeHHas
n
4
Xm=1m)D. x
i=1

He OyJIeT MOYMHEHA 3aK. OOJbII. uncen (He Oy/IeT UMETh CTOX. aCHMIITOT).
BosHukaer, olHaKo, BOTIPOC, HE SBISIETCS JIU JIJIS1 3TOTO YXKE TOCTATOYHBIM
YCIIOBHEM, YTO
(a) Up2; n) orpanuueHo cBepxy u (b) He cobmoneno ycnosue (1).
UtoO0BI 3TO AOKA3aTh, HY>)KHO OBLITO OBI JOKA3aTh B COOTB. C MPUBEICHHON
BBIIIIE TEOPEMOH, YTO IIPHU yCIOBUsX (a) U (b) HEBO3MOXKHO, YTOOBI

limElx(,) — Exy/* *=0,0<a <2, n—

XOTs1 OBl JUI OJTHOT'O KaKOTo-1100 3HAYSHMs 0, Hamp., Ul o = 1 uim u1st o
CKOJIb YroAHO Majoro. Ho MHe 3T0 He ynanocs.

[IpuMuTe yBepeHue B COBEPIIEHHOM YKaK€HHH U IPEAAHHOCTH.

E. Cnynxnit

ITncbmo Ne6, Cayuxuii — boprkesnu. Kues. 31.12.1925

I'my6okoyBaskaembiii Biianucnas Nocudosua!

IIpunomy Bam cBoM M3BHHEHMS, UTO TAaK IO3JHO MTOCHUIA0 BaM Moo
MOCJIETHIOI0 PaboTy (0 3akoHne bonvuiux yucen [1925]), HO 3TO B 3HAYMT.
CTETICHH 3aBHCEII0 OT ITOCTOPOHHHUX OOCTOSTEIHCTB.

Bame nmucbmo st mpouen ¢ AyleBHON pagoCThl0, TaK KaK T0POXKY KaXKIbIM
penkum ciydaeM obmienus ¢ Bamu. B mewaraBmryrocst Torma paboTy s yixe He
MOT OBl BHECTH HHUKAKUX U3MEHEHHIA, HO BBl 3aMeThTe, UTO S B MOCH KPUTHKE
Bammx B3ris10B, KOTOPYIO 5 ce6e T03BOJIIII, ONTUPAIOCh TJIABHBIM 00pa3oM He
Ha Krit. Betr.[1894 — 1896], a Ha Iterationen [1917], rne, kak MHE Ka3aJIOCh,
omnpe/esieHHas TOYKa 3pEHUsI BhIPA3Wiiach C MOJHOW OTYETIUMBOCTHIO. B cTOJB
TPYIHBIX BOMPOCAX, OJHAKO, HEBEPOATHO 3aTPYAHUTEIBHO HAUTH BIIOJTHE
MTOAXOAIIYI0 (OPMYITHPOBKY, U 51 OXOTHO JIOITYCKAl0, YTO OT MEHS
YCKOJIb3HYJIH U3BECTHBIC HIOAHCHI.

[IpumuTe yBEpeHHE B COBEPIICHHOM YBAKEHUU U MPETAHHOCTH.

EBrenmii Ciynkuit

IIncbmo Ne7. Cayunkuii — boprkesny. Mocksa 16.5.1926
['mybokoyBaxkaembiii Bnagucnas Mocudosuy!

Barre nucemo He 3actano meHst B Kuese u Ob110 nepeciano MHe B MOCKBY,
KyZa 51 Tenepb nepedpacs n3-3a HEKOTOPBIX HENAJ0B C YKPAUHCKUM
s31KOM" . X04y HAJeATHCS, 9TO BBl BETHKOAYIIHO H3BUHHTE MHE CTOIb
3amno3gaibiii oTBeT. Ha HOBOM MecTe, B KpyT'y HOBBIX 00SI3aHHOCTEH TPYIHO
ObUT0 cOOPAThCsl C MBICISIMU, ITOTOM TOOILIH CPOUHbIE PadOThI U T.1. S
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COCTOIO KOHCYIhTaHTOM KOHBIOHKTYPHOTO MHCTUTYTA, paboTas BMecte ¢ H.
C. quBepI/IKOBBIMIS, Yy KOTOPOTO BPEMEHHO U JKHUBY ITOKa MHE HE JJAJIH €11
obenraHHoO# KBapTUPHL. Kpome TOro, mpuiuioch B3sTh KOHCYIbTAHTCTBO U B
l'ocnunane. Ilpenoodasanuem He 3anumarocs. 11onoxeHne u COCTOSIHUE OYEHb
HETMPUBBIYHBIC U OIIYIIAIOTCA KaK YTO-TO MEPEXOAHOE, HO KAaK CTAHETCS Ha
neie Aiax Bemaer.

O cmeptu A. A. UynpoBa, nopa3uBIIeii HAC HECMOTPS HA TO, YTO
nocJieJHee BpeMs Ha/IexkK ] yKe IMOYTH He ObUIo, TPYIHO U 60JbHO nucaTh. H.
C. YerepukoB cooburt Bam yxe, KOHEUHO, O TOM, KaK OHa ObLIIa TIEPEKUTA
B Halll€ll CTATUCTUYECKOW CEMbE M YTO MPEANOJIOKEHO caenaTh. S XOTh U HE
MMeEJl CUaCThsl OBITh OJIM3KUM A. A., HE MOTY 3a0BITh YTOHUCHHOMN
JEIIMKAaTHOCTH €r0 U BCErAlIHEe TOTOBHOCTH OKa3aTh OMOIIb B HAYYHOU
pabote. C camoii Terioi 6;1arogapHOCTHI0 BCIIOMHUHAETCS] MHE €T0
oTHomIeHHe K Moei pabore Uber stochastische Asymptoten und Grenzwerte
[1925], xoTopyto s mocnan eMy B 1923r. B IEpBOM COBCEM KpaTKOM 3CKHU3E,
CIpalInBasi €ro COBeTa HacueT OMyOJUKOBaHUs, T.K. TOTa 51 ObLI COBCEM
OTpe3aH OT UHOCTP. TUuTepaTypsl. [1o Bceil BEpoSITHOCTH, 0€3 HACTOWYMBBIX
coBeToB A. A. aTa pabora He Obla Ob1 JOpaboTaHa B TOM 00Jiee MTOJTHOM BHJIE,
B KaKOM OHa ceifyac nevaraercs. Ho Tonbko Tenepsb, mpocMaTpuBas nucbma A.
A., s BXKY BIIOJIHE C KaKO# 0€3HOM IETUKATHOCTH 00XOIHII OH B CBOMX
KPUTUYECKHUX 3aMEUYAHHSIX BCE HAMEKU HAa BO3MOKHBIE TTPOJIOJKEHUS U
pacuIMpeHus Tembl', BCE, 9TO camo co6oii TOKHO GBLIO HaIlpanimBaThCs, HO
94ero OH He XOTeJ KacaThCsl, YTOOBI HE TIOJICKAa3aTh MHE TOTO, K YeMY 5 caM
JOJDKEH OBLIT IPHUATH.

O npenmMere HaIIEro pa3HOIIACHS 1 HEOJHOKPATHO JyMaJ 3a 3TO BpeMsl,
0COOEHHO TI0 MTOBOY KOPPEKTYPHI CBOM cTaThul B Metron’e [1925], koTopas
nosiBUTCS B Omrpkaiiieit kHrkke. Tam B mepBoii TaBe B 6osiee CkaToM BUJIE
OXBa4yeH NMPUOJM3UTEIHHO TOT KPYT BOMPOCOB, KOTOPBI OOHUMAETCS CTaThe
O 3axone bonvuux yucen [1925a] [...].

Cnenatb CKOIBKO-HUOY/b 3HAUUTEIHHBIX U3MEHEHUI MHE HE yJal0Ch, T.K.
sl HE UMEJI BO3MOKHOCTH MPOJENaTh HOBBIX IITYANN Haa TekcToM [lyaccona,
KOTOpbIE MOTJIM Obl U3MEHUTHh MOIO TOUKY 3peHHus. [1o BTopoMy myHKTY
Hamux ¢ Bamu HecxoXXaeHWi, MMEHHO HacdyeT MOero noHuMaHus Bamieit
KOHIICTIIINH cped. gep. nocm|osnnozo] cocmasa [cM. ITucbmo Ne 5 u [Tpum.
14], st Mor GBI HamTUCaTh MHOTO OOJIBIIIE, HO YPE3BBIYAITHO OOIOCH
3noynoTpedbuts Bamum BHuManueM. Ckaxky TOJBKO clieayroniee. Bompoc
UMeeT Kak OyaTo JBe CTOPOHHIL. (a) B kakoil Mepe pacmpocTpaHsieTcs TO, 9YTO
ObLIO yCTaHOBJIEHO BaMu OTHOCUTENBHO CIy4aeB, Ie UTPAET POJlb Cp. gep.
nocm. cocm. v Ha T€ cllydau, KOTOP. sl Ha3bIBaIo Cp. Bep. Mpou3B. cocTana. (b)
Bo-BTOpBIX, MOKHO JIM HAUTH B caMOM TeKCTe Batieit TpakToBKH Bompoca
yYKa3aHUs, 4TO Cp. 8ep. NPou38. COCMasa aBTOPOM MPUHUMAIIACh BO BHUMAaHUE.

A. A. UynpoB Hanucall MHE B ITOCJIEAHEM CBOEM MTUChbME OCEHBIO, YTO OH CO
MHOM HE COTJIaCeH, YTO OH JTyMaeT, YTO BOMPOC PEIIAETCS BbIpAKECHUEM
cpeaHen KBajapaTudeckoil. OT4acTH 3TO 3aMeYaHHEe COBEPILICHHO MPABUIIBHO.
Ho oHO ObeT MIUMO MO€# KPUTHKH, T.K. TOTAIIAETCS ITYHKTOM (a):
NEUCTBUTENBHO, CP. 8€p. NOCH. COCMABA B TECHOM CMBICIIE U CP. 6€p. NPOU3s.
cocmasa [cm. TIpum. 14] uMeroT MHOTO 00IIIET0 B 0COOCHHOCTH TIO
CPaBHEHHUIO CO cp. 8ep.  coocms. cmvicie. JIeno, oqHako, HE B TOM, a B TOM,
4TO, IO MOeMY yOeXKIeHUI0, BEIYUTATh U3 Bamero tekcra Krit. Betr. [1894 —
1896] unu u3 Bamero texcra B Iterationen [1917], uTo paccmaTpuBaeMblit
MHOH cityyaii Bamu npeycMoTpeH u NpuHST BO BHUMaHUE, Kak OyaTO HUKaK
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Henb34. EcTh psin MecT u He ToNbKO B K7. Betr., HO U B Ifer., KOTOpbIE
00BEKTUBHO 3TOMY MPOTHUBOpeYaT. S mo3BoIIIO ce6e OTMETUTD XOTS ObI
CJIe1yIollee MeCTo:

Galt es doch fiir Poisson, ein wahrscheinlichkeitstheoretisches Schema zu
konstruiren, das dem wirklichen Geschehen, ndmlich dem regellosen Wandel
der zufdlligen Ursachen addquat wiire. Das Schema der konstant
zusammengesetzten Durchschnittswahrscheinlichkeit ist aber das gerade
Gegenteil davon: denn hier gehen die betreffenden Wahrscheinlichkeitswerte
(pr) in feststehenden Proportionen in den Durchschnitt ein ([SS.] 54 —55).

[IIyaccon sce umen 6 810y nocmpoums maxyr meopemuxo-
BEPOSIMHOCMHYIO CXEMY, KOMOPAs COOMBEENCcmeosand Obl OeticmeumeibHbiM
coObIMUAM, A UMEHHO OECNOPIOOUHBIM USMEHEHUIM CIYUAUHBIX NPUYUH.
Cxema cpeonetl 6eposimHOCIU NOCMOSIHHO20 COCMABA, 0OHAKO, NOJHASL
NPOMUBONOJLOHCHOCHL DMOMY, UDO Yuacmeyloujue 3HAUeHUs: eposimHOCmell
(pr) 8X005m 30ech 8 CPeOHII 8 YCMAHOBLIEHHIX COOMHOUIECHUSIX. |

Feststehende Proportionen [ycTaHOBIICHHBIE COOTHOIIEHUS| BEIb ATO KE
HAJI0XKEHHE KAaKOTO-TO OTpaHUYCHHsSI Ha TTOI00p 3HAYCHUU B PSIAY Pi, P2, -- -
Jloruyeckuii cMbIca (hpa3bl COBEPILIEHHO UCKIIIOUAET MBICIIb, YTO YHCIECHHBIE
SHAYCHUA MMOCJICAOBATCIBHLIX BCJIMYHH B pAAY pP1, P2, ... COBCPHICHHO KaKHC
yroaHo. Beaw Henb3s ke roBopuTth 0 feststehende Proportionen mo
OTHOIICHHUIO K pAAY, I'IC YUCIICHHBIC 3HAYCHHUA MCHAJIUCH 651 663 BCAKOI'O
MpaBuJIa, WIH, HATP., 10 TAKOMY IIPABUITY

110, 1/10, ..., 1/10 (m pas); 1/2, 1/2, ..., 1/2 (m” paz);
1/10, 1/10, ... 1/10 (m” pas); 1/2, 1/2, ..., 1/2 (m® pa3) u 1. 1.

U BOT s mo3BOIISIIO cebe AyMaTh, 4TO BOMIPOC 00 OOBEKTUBHOM pazyme
TEKCTa, O TOM, Y70 B HETO 00BEKTUBHO BJIIOYKEHO, U YTO MOXKET OBITh M3 HETO
BBIYMTAHO JIIOOBIM 0O0BEKTHBHBIM MCCIICIOBATEIEM, HE OCTaBIIsICT HUKAKUX
comHeHu. [IpuBoanmMoe 31ech MecTo U3 Iter. MHE KQXKETCS PEIIAOIIAM.

Ecnu s ommbarock u ecnu Bel HaxoauTe, 4TO 51 4TO-HUOYIb YITYCKAKO U3
BH]Y, TO IPOCTUTE MHE KAaTETOPUYHOCTh BBIpOXKCHUH. Sl Bcera u Ha MUChMe
[!] 1 B meyaT OXOTHO MPHU3HAIO CBOO OIITHOKY.

[Toceuato Bam ¢ Toii sxe moutoit 18e cBou paboThl. O1HA ATO Ta, KOTOPYIO
Koraa-to Bel Tak 1100€3H0 MOMOTTIM MHE IPUCTPOUTD B )KypHAJI V. [von]
Mises’a — TOJIBKO TENEPh 10 Hee ouepensb nomuia [1926]; npyras emie u3
1915r. [1915]20. OTTHUCKH, TIOCTaHHBIE MHE BO BPEMsI BOMHBI, HE JOLUIH J10
MEHS, U 5 TOJIBKO TETepb JOCTAl ceOe MATh AK3eMIUIIpoB. OIMH U3 HUX
noceUTar0 Bam; B 310l paboTe MHE Ka)eTcs, YTO MHE YAAJIOCh KOE-4TO
CyliecTBeHHoe npubaBuTh nocie dumepa, mxBopra u [lapeto. He 3nHato,
KOT'/Ia MHE YJIaCTCSI BO3BPATUTHCS K TUM TeMaM U yaactcs Ju. Tem Oonee
JIOCAJTHO, YTO Y MEHSI BBUICKUBAIOTCSI PYKOITMCH TIOYTH TOTOBEIE, ... HO B 3TOM-
TO nOYmu 1 BCE JIEIIO.

Coe3nuB Ha [lacxe B Kues, s mpuBe3 CBOM OTTUCKHU U TEIEPh UMEIO
BO3MOXXHOCTB TocaaTh Bce uTo Mory E.C. Aanmanoﬂ, 0 KOTOpOM Bl
nucanu Mue. Crernaro 3To ¢ O0JBIINM YAOBOJILCTBUEM, JOJDKEH OYyTy
W3BUHUTBHCS, YTO HE MOT'Y TIOCJIATh BCETO.

Uckpenne npenannwiii Bam E. Cnyiknit
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ITncbmo Ne8, Cayukuii — boprkesnu. Mocksa, 19.5.1926

I'my6okoyBakaembiii Bianucnas Nocudosua!

51 mo3BoTI0 cebe MpUOaBUTH HECKOIBKO COOOPAKEHHN K IPEBIAYIIEMY
MUCbMY T.K. MHE OUY€Hb XOUETCs MOMbITATHCS BBIAICHUTH BaM CBOIO MBICIb
HACKOJIbKO s MOTY, IIPUTOM OCTaBHB B cTopoHe IlyaccoHa u BooO1ie BCio
HCTOPHIO BOMpOCA.

[Tycts nmeeTcst Oe3rpaHUYHas TTOCIE0BATENIEHOCTD YPH C BEPOSITHOCTAMU

Pi1sP2s -5 Pns ---

W3 xax101 ypHBI BBIHYTO 110 OAHOMY LIapy M IYCTh YacTocTh (relat.
Héaufigkeit) mosiBnenus Gernoro mapa B # UCTIBITAHUSIX OyneT o,. meem

Eo, = (1/n) (p1 + p2+ ...+ pn) = P

KakoBa nocranoBka BoIpoca, Ipu KOTOpPOH p(,) OyAeT, Tak cKas3arb,
uJeanbHON HOpMOIL st ay,?

Han omHuME ¥ TeMH ke TIEPBBIMU 11 YPHAMU Psijia MMyCTh OyIeT
IIPOU3BENICHO § CEPUI UCIIBITAHUM, IPUYEM B KAXKJI0M CEPUU HAJl KAKI0N
YPHOM cJIelaHo M0 OJTHOMY MCTIBITaHUIO. [loJTydeHHBIe YaCTOCTH MYCTh OYIyT

o, 0,2, 0,

Torna, eciii mO3BOJIUTE yl'IOTpe6I/ITB MOIO CUMBOIJIHKY,
limg [(175) Y 0”1 = pay, s = 0.
i=1

Bot 31a cxema, moaxosmiast oA U0 Cp. Bep. MOCTOSHHOTO COCTaBa.
- s -
(URPY @
, d I O, " 1 HC IIpHU HC3aBUC.
i=1

MIEPEMEHHOM 71, & IPU HE3aBHC. IEPEMEHHOM 5.

A BOT Jipyrasi IOCTaHOBKa 3KCriepuMeHTa. [Ipon3BoauTCst HEOrpaHUYEHHBIN
PSI UCIIBITAHUM 110 MOPSIKY HAJl TEMU ke ypHaMu. PaccmarpuBaercst

MMOCJIEAOBATEIILHOCTh YaCTOCTEH

371€Ch P(n) €CTH CTOX. NIPEAET HE VIS Oy

Oy, 0y ovvy Oy oy Oy, Ov41, ONH2,y o
PaccmarpuBas 3Ha40K N Kak IepeMEHHYIO BEJIMYHMHY, OyJeM UMETh
limB[aN—p(N)] =0,N—> 0
WU
asg (o y) =DPwys N — oo,
Takas mocraHOBKa SKCIIEPUMEHTA U COCTABUT TOT CIIy4ail, KOTOPBII MHE
Ka)XeTcs HE0OXOAUMBIM paccMaTpUBaTh 0CO00 OT MPEABIIYILIETO KaK ciaydai

CpellHEel BEepOSTHOCTH MPOU3BOJIBHOTO (MITU IIPOU3BOJILHO IEPEMEHHOTO)
COCTaBa.
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C TeM ke ciydaeM MbI BCTpEYaeMcsl, €CIIM HaJl HalllUM PsIIOM YPH
IPOU3BEIEHO JBE OE3rPAHUYHBIX CEPUM UCTIBITAHUI C YACTOCTAMU &) W

a), . Torna
limg (&, — &) =0,N —

Kak Obl HE MEHSUJICS COCTaB YPH Ha MPOTSHKEHUU psfa.
[TpuMuTe yBepeHue B COBEPILIEHHOM MOEM YBaXEHUU U UCKPEHHEN
npenanHocty. E. Ciynkuit

ITncemo Ne9, BoprkeBuu — Cnyukuii. bepiaun, 4.6.1926

MmuoroyBaxaemblii EBrennii EBrenbeBuy!

Bamm 06a mucema ot 16-ro u ot 19-ro mas st momyumi. [lo Bompocy o
pazIuUueHuN MEXIy cp[emaHei] Bep[0SATHOCTBIO] B COOCTB. cM[bICiE] U Cp. BED.
MOCT[OSIHHOTO] COCTaBa 51 OCTalOCh MPU MPE)KHEM MHEHUU U HUKAKUX
MPOTUBOpEUnil y ce0s He HaX0xKy. Beab 3T0 paznuueHre NpuBOIUTCS Y MEHS
B CBSI3U C BOIIPOCOM O JIUCTIEPCUU CTATUCTUUYECKOTO PsiJia U MPEICTABIISAET
MHTEPEC MOCTOJIbKY, IOCKOJIBKY B IIEPBOM CIIy4ae Mepa JUCIIEPCHUH, T.€.
CyMMa KBa/Ip. YKIOHEHUN YKCiIa MOSABICHHUH [COOBITHSI] OT ero
M[aTeMaTHuecKoro| o[>kuanus| [3/1ech 3a4epKHYTO: KBapaT Cp. KB. OITHOKH]
= npq, a BO BTOPOM

nY. g (<npq), (1)

A=1

/1€ M — YUCIIO pAa3IUYHbIX 3HAYEHUH p), a g, mporop. [?] B 01HOM u Ap. psay.
Bwmecro (1) M0OkHO, KOHEYHO, HAITMCATh

z Piqis (2)
i=1

/1€ 71 — YUCJI0 UCTIBITAaHUH. Sl Opalt mepBoe M3 ATUX JIBYX BBIPAKEHUMN, YTOOBI
MOAYEPKHYTh, YTO MOPSII0K, B KOTOPOM BEPOATHOCTH p; CIEAYIOT OJIHA 3a
npyroi, 6e3paznmuueH. Eciu oTaenbHbIe Cepru UCIIBITAHUN HE CBSA3aHBI MEXKIY
c000if HUKaKUMU YCIIOBUSIMH, TO HA O KAaKOW Mepe MUCIIEPCUH Peur OBITh HE
Moxer?.

Jliis Toro, yTo0bI BeIpaxkeHue (1) nmu (2) 6p110 MEpoi AWCIIepCHH,
He00X0IMMO, YTOOBI OJIHA CepHs OUTH BOCTIPOU3BOINIIA JIPYTYIO B
OTHOIICHUHU cocTaBa. Eciu Mbl, HA00OPOT [HANPOTHUB], UMeeM N UCIBITAHUH,
KOTOPBIM COOTBETCTBYIOT HUUYEM MEXy COOOW HE CBSI3aHHBIE BEPOSITHOCTU U

€CIT MbI pa300beM 3TOT PSJI Ha § CEpUH 1O 1 UCTIBITAHUH (sn = N), TO Mepoii
aucnepcuu OyneT, KOHEUHO, He +/ p,(1— p,) [xoTopas] He MeHbIle, a OoJIbILe

po(1 = po). Ho atoro ciydas Ilyaccon He uMmeeT B BUAy, T.K. Ciydai
HEOAHOPOAHOU auctiepcu [?] (6omee oOmiero, 4em cirydail HaJHOpM
mucnepcun, kotopsiii [?] Jlexcuc B cratbe Uber die Th. d. Stab. stat. Reihen
[1879] Ilyaccon He umen kacanus). K coxaneHuro s JOJKEH OrpaHuIUThCS
STUMH TPEKHUMHU 3aMEUaHUSMHU 33 MOJTHEUIITNM HEJTOCTaTKOM BPEMEHHU ISt
GoJtee MOAPOBHOTO BBISICHEHHS CBOEH TOUKH 3PSHHS .

He 3Hato Takke Korja yaocyxych npodects Bamry cratsio [1915] B

Giornale degli Economisti, XOTs BOIPOC MEHsI UHTEpecYeT. Sl HeTaBHO
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BO3BpAIIIAJICSl K HEMY HO pacCMaTpUBajl €ro B ropa3/io MEHEE 3aMbICIIOBATON
yeM y Bac nocranoBke.

S ouens paz, uro Bam ynanoch mOMECTUTH OJHO U3 Bamux uccienoBaHui
B KypHase [?7] Muzeca. OH xenan ObI TOMECTUTH 3aMETKY O TTIOKOHHOM A. A.
Uynpose B pa3mepe He O0JIbIIEe OHOM CTpaHUIIBI (2-X CTOJIOIOB) [311€Ch
3a4epKHYTO: s MO3BOJMII cebe ykazaTh Ha Bac, nymas, uto Bl ¢ Oonbimium
ycriexoM cymeere] u Obl1 Ob1 Bam 3a TakoByio BeckMa npusHaresneH. Haznerocs,
yTO BBI HE OTKaXKUTECH U, COTIACHO C kenaHueM Museca, TOCTaBUTE EMY
pyKoIHCh B Grudicaiiuien 6ynymem™. B Giornale degli Ec. namuurer
Bresciani®. C moKo#HBIM A. A. MeHst cBsi3bIBasa 30-THIICTHSS npyx0a u
Ka)KJ0€ CBUIAHKUE C HUM OBLIO Il MEHS Mpa3IHUKOM. TpyaTHO MIPUMUPUTHCS
C MBICITBIO, UTO ero He ctaio. [lo6nar[ogapure] quBepI/IKOBa26.

[K amomy nucvmy npunodicenvt yeprnogule guruucienus bopmkesuua no
no6ody nucvma Cnyyxozo. Onu OMHOCAMCA K NOOCyemam OUCnepcuu U 6
conpogooumenvhom mexkcme bopmkesuy ynomanyn ceoro HeonyoIuKo8aHHy0
pykonuce 19142.]

MMucsmo Nel0, Cayukuii — boprkeBuu. MockBa, 14.6.1926

I'my6okoyBaxkaemblii Biagucnas Mocudosuy!

Couty cBouM noarom HanucaTh 0 A. A. Uynpose 1 Museca. S nuiy emy,
910 cTaThs [1926] Oyaer roroBa He MO3HEE KaK Yepe3 JBE HEeeH.

Bamm 3amedanus k npeaMeTy Halleld TUCKYCCUU MPOYUTAN C BETUYaUIIINM
MHTEPECOM, HO CO CBOCH CTOPOHBI HE X0Uy O0JIbIIIe 310ynoTpeOsaTh Bammm
BHUMaHuEM. MoeT OBITh YIACTCs KOT/1a-HUOY/Ib BCTPETUTHCS U TIOTOBOPHUTH
0 MHOTOM. fI 04eHb X0Ten OB, YTOOBI ATO YAAIOCH.

Ecnm Bce-Taku noiiet kak-HUOYIb O4epeIb MHTEPECOB M 3aHATHI Barmmx
710 TeMbI Moeit ctaThu B Giornale [1915] u Bel mpobexwuTe ee, Bbl, KOHEUHO,
HE OTKa)KETECh YEPKHYTh MHE HECKOJIBKO ciIoB. KoHell ctaThu s Tenephb
Hamucas Obl 3HAYUTEIILHO HHAYe. TaM ellle HampamuBaeTcs T0NOTHEHHE.
VImeHHO, TS 0THO3HAYHOCTH ONpeaeiacHus QYyHKIUU TMOJIe3HOCTH (710
aINTUBHON KOHCTAHTHI) HET HATOOHOCTH TPEOOBATh, YTOOBI HAa KAXKIOM
THIEPIIOBEPXHOCTH Oe3pa3inyusi Oblia mapa OJjar Takux, 9To0bI

[82U (15 X235 ... X,)/0x; Oxj] = 0.

JlocTaTouHO, YTOOBI MOYKHO OBIJIO MPOBECTH JIMHUIO, TIEPECEKAIOIITYIO
PAI THIIEPIIOBEPXHOCTEN Oe3pas3inuus, Ha KOTOPOU Kakas-HUOY b
npenenbHas nojae3noctb OU/Ox; octaBanach Obl IOCTOSTHHOM. A 3TO B
MPUHIIMIIE BCErAa BO3MOXKHO. K 3TOMY pe3ysibTaTy MOKHO IPUATH U
MyTEM DJIEMEHTAPHBIX COOOpaKEHUM KaK s JIeJal0 B OJTHOM eIlle
HEHaleyaTaHHOW PYKOIMCH, T/Ie pa3duparo Bech BOMpoc 00
M3MEPUMOCTH BOOOIIE U CHELUATbHO 00 U3MEPUMOCTH TaK Has.
CcyObeKmusHo HGHHOCTI/I27. K coxanenuto, ouepenp paboT HUKaK HE
MTOJABOJIUT €111 K OKOHYATEIIbHOU e 00paboTKe.

Bamry cTaTelo g yKe podell ¢ )KUBEUIIUM HHTEPECOM 110 dK3eMIuripy Huxk.
Cepr. YerBepukoBa. Mo sK3eMIUISIp €11 He A0UIEN 0 MEHS, HO KOHEYHO
JOUJET U g cepliedHo Onarogapro Bac 3a mpuchUiky.

[Ipenannsiii Bam EBrennii Coyukuii

IMucsmo Nell, Cayukmii — boprkeBuu. ®@pankdypt/Maiin, 29.9.1928
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I'my6okoyBaxkaemblii Biagucnas Mocudosuy!

[Tocne koHrpecca B Bonoube™, COBEPIIMB MAJICHbKYIO MTOE3KY o Mtanuu,
g npuexan B ['epmanuio, 4ToObl mpoBecTH 31ech Heaenu 3. Bo @paunkdypre s
Y3HaJI, 4TO 51 MOTy, — €clid Bbl HE couTeTe 3TO HECKPOMHOCTBIO, — OT BCEH
aymm mo3apaBuTh Bac ¢ 60™ mHeM poskieHus U prHeCTH BaMm caMbie
nydiiye noxkenanus. S Obut Ob1 OueHb paa eciau 01 Bbl 03BOIMIIN MHE
HaBeCTUTh Bac korja s npueny B bepinuH, 4To cayduTcs, KaK s Aymaro, B
cepeinHe CIeIYIOIeH Heaenu: B cpeay mim detsepr (3 uiau 4 oKTsops).
Berperutbest auuHo ¢ Bamu 1 MeHst 61510 Ob1 0OJIBINION pasiocThio.

I'my6oko yBaxkaromuii Bac u rickpeHHe npenanabiii Bam

EBrenmii Ciynxuit

IIpumeyanus

1. Muxaunn BacunseBuu IItyxa (1884 — 1961), nemorpad u uctopux
cratucTuky; o YerBepukose cM. [Ipum. 18. Huxonait Hukonaesnu
Bononapckuii, Nikolaus Wolodkewitsch, poa. 1888, 6b11 6paTom skeHbBI
Cnyuxkoro, FOnuu HuxonaeBusl. OH octaincs B ['epmanuu, rae ctan B 1932 r.
noktopoM ¢usuku B Texuuueckom yHuBepcuteTe Jlapmiuraara u padoran
3aTeM B 00JaCTH TEXHOJOTHH MHIIEBLIX TOBAPOB M UX KOHTPOJIMPOBAHUS (B
1930-e roap! kakoe-to Bpemst B Typuun). [1ybnukoBan paboThl Ha HEMEIIKOM
A3BIKE 110 KpaiiHei Mepe 10 1959 r.

2. B 1923 r. Cayukuii omy0IMKoBa B ’TOM JKypHaJIE IBE CTaThU U B
crnenytomieM roay nociai boprkeBuuy ortucku ux ooeux (Ilucsmo Ne 4), Ho B
JTAHHOM CJIy4ya€ HECOMHEHHO MMeEJ B BUJIY CBOIO CTaThlo (Mokian) 1922 r. [15],
cM. [Tucemo Ne 2.

3. TTozxe Cynkuii ormyOIMKOBaJ pelieHrne dTOH 3aa4u, KOTOPYIO OH
obcyxaan u B [Tuceme Ne 2. BeIBIIHiA TOTIa MOJHBIM 3AKOH MAbLIX YUCE
coBmajaeT ¢ pacnpezaenenueM [lyaccona.

4. B cBoeit onmybnukoBanHo#M crathe (1926a [22], ¢. 150 mpum.) Crynkuit
Ha3bIBAET TOr0 OMOJI0ra, KOTOPBIM MOATONKHYJ €T0 K PEHICHUIO ONUCaHHON
3agaun. Mim 6601 M. B. UepHosipoB, BIiepBbIe ke, Kak Mpeanonoxuin Ciaynkui,
3Ty 3ana4dy noctaswi C. HaBamuH, HO ero penienue B M3secmusx
Poccuiickoii akaoemuu nayx 1912 1. oH, 0HAKO, TOABEPT 00OCHOBAHHOMY
comHeHu10. opmyibl CIylKOro U3 €ro nucbMa bopTkeBuuy NOBTOPEHBI B
cratbe 1926 r., oqHako ¢popmyna (3), cMm. Tam popmyay (16) Ha c. 153,
okasasiach omuoouyHoM. Tabnuia CaylnKoro moBTOpeHa B CTaThe Ha TOM JKe
CTPAHMIIE C HECYIIECTBEHHBIMU UCIIPABICHUSMU.

Bunienkun (1969 [28], c. 165 — 169) pemwut 4acTHBIN clTy4aid TOH 3a1a4u
st m = 0. [locie mpocThIX BEIYUCICHHH €ro OTBET MpH s = 6 TPUBOAUTCS K
coBmnajicHuIo ¢ Tabsmieit Ciaynkoro.

5. DTu 3amMeuaHus YTOUHSIIU CMBICIT PABHOBO3MOKHBIX OJIArOMPHSITHBIX
maHcoB. B onHoM u3 HUX bopTkeBUY ykazai, 4yTo ‘“paBHOMEpHAs’
CIIy9aifiHOCTh MOXET HEe UMETh MECTa IIPH U3BJICUCHUHN OUIICTHUKOB U3 YPHBEI C
BO3BpAIICHUEM.

6. MBI MOXeM TOJIBKO yOMSHYTh paboty IlTyxa (1928 [31]).

7. Cm. Cnyuxuit (1922/1960 [15], c. 20), KOTOpbII NPpUMEHUT 3TOT TEPMUH
CO CCBUIKOM Ha bopTkeBHua.

8. 3namenuras 3agaua (6roddonoBa urna) 1777 r. 0 BEpoSITHOCTH
MEPECEUCHUS YIABIIECH UTJION OJHOM U3 HECKOJIBKUX MapalIeIbHBIX MPAMBIX,
pacIooKEHHBIX HA PaBHBIX PACCTOSIHUAX APYT OT apyra. CBoew 3anauei
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Broddon okoHUaTENIEHO BBE B TECOPHIO BEPOATHOCTEH reOMETpUIECKHe
BEPOSTHOCTH.

9. Huxonait AnexceeBnu Kabmaykos (1849 — 1919), 3eMckuii CTaTUCTUK U
penaktop Cmamucmuyecko2o 6ecmHuKa.

10. Damyna IN'yccepns (1859 — 1938), Hemenkwuii prtocod u ocHOBATEND
¢dbunmocodckoit mKoIb HEHOMEHOJIOTHH.

11. Umenno boptkeBuu (1917 [2], c. 4 — 5) npennoxuil Hey1auHbIe
TEPMUHBI CHIIJIENITHKA, TOPUCTHKA U CHHTarMaTHKa, BHIBES] KX U3 IPEYECKOro
a3bika. CTano oOIIen3BecTHO, UTO CO CChUIKOM Ha SIko0a bepHyu oH Takxke
MTOBTOPHJI BBEICHHBIA TEM TEPMHUH cmoxacmuka. Yxe B 1685 r. Bamnuc
YIOTpeOUI BBIpaXKEHHE cmoxacmuyeckuti (ATepaTUBHBIN) mpoliecc, a Prevost
& Lhuillier, B 1799 r., HCTIONB30BaIH €T0 K€ B TEOPETHKO-BEPOITHOCTHOM
kontekcte (Ieitnun 2005 [41], c. 61, mpum. 1).

12. Cayukuii mouemMy-To ynoTpeOusa eIMHCTBEHHOE YHUCIIO (8eposimHocmu).

13. Tepmun Modo Bernoulliano npumenun B 1922 r. PomanoBckuit
(Iewtaun 1990 [37], c. 50 — 51). Cam Coyuxkuii (1925a [20], c. 2 — 3, npum. 3)
yrnomsiHyJ 1 POMaHOBCKOTO B CBSI3U C BBIPAKCHUEM CHIOXACMUYECKUL npeoei
(cm. Beie). Tam ke, HA CAEAYIOMMX CTPAHUIIAX, OH MOSACHWI Pa3Indyue
MEXy 3TUM IIPEEIOM U COOTBETCTBYIOLUM MOHATHEM B aHAJIU3€E U COCIIANICS
Ha HE BIIOJIHE SICHOE (KakK OH caM oTMeTHI) 3aMeuanue [lyaccona. Bpouew,
Ha yKa3aHHOE pa3iIuuue 4eTko ykaszan Jlamiac B 1786 r. u, meHee
ompeeleHHO, B Havase ri1. 3-i cBoelt Anarumuyeckou meopuu (Molina 1936
[48], p. 386).

Cnyuxwuit (1925a [20], c. 14) nmosicHUI TakKe, YTO MPUHSIT TEPMHUH
CMoxXacmuyecKkas acumMnmoma, NOCKOJIbKY COOTBETCTBYIOLIEE TIOHATHE
HarmoMHHAaeT 00 aCUMITOTE B aHAJIM3€, ONMMCHIBAIOLICH MOBECHUE JIBYX
(byHKIMHA.

14. Cm. boptkeBuy (1894 — 1896 [1], 1894, c. 650/1968, c. 64). Tam xe, Ha
CIICAYIOIIEH CTPAHHIIE, OH BBOIUT CPEOHION BEPOAMHOCTb 8 COOCTNEEHHOM
cmvicne, KOTopas 311ech ynomuHaercs B [Iuceme Ne 7.

15. Hemenkas u pycckast cratbu 310, oueBuiHO, Cayukuit (1925b [21];
1925a [20]).

16. B nanbneiimem Cnyukuii 00BsICHUI CMBICT NEPBBIX IBYX 0003HAYECHUH,
OJIHAKO TOCJeIHeE U3 HUX, KaK YnuTaTellb yOeAUTCs, HEe HYKAAaeTcs B
nosicieHuy. Hama nonsiTka Haiith ero y Uynposa (1918 — 1919 [34]; 1918 —
1919 u 1921 [35]) oka3anach 6€3yCrenHoM.

17. Cnyuxuii He BIasen yKpauHCKUM SI3IKOM, KOTOPBIN ObLT 0ObsIBIICH
00s13aTeIbHBIM MPY YTSHUH JICKITUH HA TeppuTOpun Y KpauHsl [32, c. 268].

18. Huxonaii Cepreesuu UerBepukos (1885 — 1973), yuenux Uymnposa,
caMbIil OJTU3KUN K cBoeMy yuuTento. OmyOmKoBai paboThI 1O
CEJIbCKOXO35ICTBEHHON CTaTUCTUKE U MHJIEKCHOU Teopuu. UeTslpe rona
(Bumumo, 1931 — 1935) Obl1 B 3aKIIFOUCHHUH KaK gpedumensy, a B 1937 unm
1938 r. OBl CHOBA penpeccUpOBaH; BO BCAKOM ciydae, eMy ObLIO 3arpenieHo
MPOXKUBATh B KPYMHBIX ropoaax (AHonum 1995 [27]).

19. D10 yTBEpKI€HNE HECKOJIBKO TPOTUBOPEUYUT NPEABIAYIIEMY ONUCAHUIO
coseta Yynposa. Cinyukuii (1925b [21], c. 26, ITpum. 2) Beipazun YynpoBy
O6maronapHocTb U myonuuHo. Tam xe (c. 27, [IpuM. 2) oH ¢ moxBajnoi 3aMeTnI.
yTo YynpoB [Bonpekn MHEHUIO MapkoBa!| IpUHSIT TEPMUH CIyYauHAs
éeuuUHa KaK “‘OCHOBY BCETO 3JjaHUs TEOPETUYECKON CTATUCTHKY .

20. Temoit HOBaTOpcKoi ctatbu Ciryrikoro [14] 6pu1 cOaTaHCHpPOBaHHBIN
Oro/KeT motpedutens. B Hell OH pa3BUII HEKOTOPbIE WU CBOEH
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HEOIyOIMKOBaHHON AUTUIOMHOM paboTs! 1910 r. m HEKOTOPBIX padoT
OmxBopta u [Tapero. OCHOBHBIM OCTH)EHHEM CITYIIKOTO OBLIO
MaTEMaTHYECKOE 10Ka3aTeIbCTBO TOT0, YTO MIPHU OIPEIEIEHHBIX
MPEINOChUIKAX peaklus NoTpeOuTeNs Ha HU3MEHEHHE LIEHBl TOBapa MOKET
OBITH pa3/ieJIeHO Ha JBE HE3aBUCUMBIC U aJIUTUBHBIC COCTABIISIOIINE, — HA
aghghexmuvi 0oxo0a (CBSI3aHHOTO C YPOBHEM MOTPEOJICHUS) U 3aMeleHUs.
(cTpykTypsl noTpebienus). B Hamm 10U GOpMyIIbI 3TOTO pas3zieneHus ObUu
Ha3BaHbl ypaBHEHUSAMHU CIIYIIKOTO U CTaJIH HEOTHEMIIEMOM YacThIO KaXA0Tr0
SKOHOMMUYECKOTO Kypca.

[TosBuBmIKCH B Tasinu B rojbl epBOil MUPOBOIl BOMHBI, €TI0
UCCIIEI0OBAaHKE JJOJITO€ BPEMsI OCTaBAIOCh HE3aMEUEHHBIM; JaKE cam
Crnynkuii, Kak OH coo01mmi bopTkeBudy, MOTydnsT €ro OTTUCKU (ITPUTOM
JIUTH MSTh) TOJIBKO B 1926 1. OAMH U3 3TUX PEAKUX IK3EMIUIIPOB 1OCTAJICS
BboptkeBuuy, apyroit Ciiyukuii moyTH B TO e Bpems nocnai Parnapy
@puiiy, HOPBEKCKOMY IKOHOMHCTY U TiepBoMy (B 1969 r.) HoOeneBckomMy
JlaypeaTy Mo 3KOHOMHUKE, C KOTOPBIM OH mepenuchiBaiics B 1925 — 1937 rr.
OTOT 3K3eMIUIIp ObLI HEAAaBHO OOHApYkeH B Oymarax ®pumia B Ocio.

N Boptkeuy, u @puir ObUM MHOHEPAMU MAaTEMATHYECKONH YKOHOMUKH,

u Bcé-Taku npouuio euie 10 set, nmoka 3acmyra Ciynkoro He Oblia
OKOHYaTeNbHO npusHaHa yuyeHbiMu EBpornbl u CIIA, KoTopsie 3a 3TO BpeMs
MIEPEOTKPBLIN TE KE PE3ybTAThl, YACTUUHO HE3aBUCUMO OT HETO, U
CEpPhE3HO 3aHMMAJIMCh TATTbHEHIITUM PAa3BUTHEM COBPEMEHHOU TEOPHUH
NoTpeOUTENBCKOro moBeieH s U cpoca. Cpeau Hux HazoBeM Capa JlxoHa
Xukca u ['enpu lynbia.

Tem He MeHee, nepBrlii nepeBo]] cTaTby CIIyLIKOTO HAa aHTTIMHCKUN S3bIK
nosiBuIICS uIIb B 1952 r. [25a], a mepBsliii pycckuii nepesoy emre Ha 10 et
no3znee [25b]. O6 uctopuu OTKpHITHS cTaThi CIYIIKOTO U €€ BIUSHUS Ha
3amnaJHy0 SKOHOMHUYECKYIO JIuTepaTypy cm. [51; 52].

Jurnnomuas pabota Ciyikoro, Teopus npedenvHotl noie3Hocmu,
XpaHHUTCs B oTnene pykonucei HammonansHo#t bubnunorexkn um. B. U.
Bepnanckoro (Kues), ponn I, Ne 44850. Onmy0nmkoBaH ee mepeBol Ha
ykpauHckuit 361k (Kues, 2006). Ha c. 56 aToro nepeBoja BeIIEpKKa U3
nucbMa Ciyukoro Pexkropy Kuesckoro kommepueckoro uHctutyra 1919 r.
CBHJIETEJILCTBYET O TOM, UTO CTaThIO [ 14] OH Hamucan No-aHTJIMIUCKHU U 4TO
peaaKkius UTATBSIHCKOTO )KypHajla cama MepeBelia ero Ha UTANbIHCKUH.

21. Esrenuii Anptinyns (Eugen S. Altschul), pogom u3 JlarBum (1887 —
1959). B ognoii u3 ceoux penensuit Yynpos (1922/1960 [36], c. 424)
ynoMsHyJ1 ero muMmoxogom. B 1925 r. Anstiryns (boptkeBud 1 Uynpos
2005/12, ITucemo Ne 199) xun B bepiune u 3aHuMancsi B OCHOBHOM
“OankupctBoM”. B 1926 1. (Tam ke, [Tucbmo Ne 211) Uynpos gan AnbTaryiro
MOJIOKUTEIBHYIO YCTHYIO XapaKTEPUCTUKY KaK CTaTUCTHUKY.

AnpTiIyne octasncs B ['epmanuu nocie oOyuyeHus B HECKOIBKUX HEMEIKUX
ropoaax (Ppeitdypr, Jleinuur, CTpacOypr) U NOIY4YHII CTEIICHb JOKTOPa HayK
B @peiibypre. Padoran B bepnune B 1923 — 1926 rr. (rae oH BO3MOXKHO
no3HaKoMuiIcs ¢ bopTkeBruem) no ynpasiieHUIO HEABMKUMOCTbIO, B OaHKaxX
(cm. BbIe 3ameyanue Yynpoa) v )KypHAJIMCTOM Ha YKOHOMHYECKHUE TeMbI. B
cepenune 1926 r. Bo3rnaBui yupexaeHHoe Bo @pankdypre Ha Maiine
Obuecmeo no uccied08anuio KOHbIOHKMYpsl U MPenoaaBal
COOTBETCTBYIOIIMHI KypC B TAMOILIHEM YHUBEpPCUTETE. BIloJIHE BO3MOXKHO, UTO
Crnymkoro monpocuiii pacckazath O01ecTBy o paboTe MOCKOBCKOTO
KOHBIOHKTYpHOTO HHCTUTYTA. [locie 1933 r. AnbTiryss ObLI YBOJIEH U yexall
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B AHIJIHIO, /1€ SKOHOMUCT U nociienoBatens Kelinca Yunbsam besepumk
MIOMOT €MY YCTPOUTHCS HAyYHBIM PaOOTHUKOM B JIOHIOHCKYIO IIKOTY
sxoHomukH. [TepeexaB B CIIIA, on padoran tam a0 1939 r. B HarmonansHom
OIOpPO SKOHOMHUYECKHUX HCCIICTOBAHNI DKOHOMHUCT U CTAaTUCTUK YICIH
Mutuert, 4bto KHUTY [Juxnsl buzneca (Business Cycles) ANbTIIy/b IepeBe B
1931 r. Ha HEMELKUI, BUAUMO TTIOMOT €My Ha MEPBBIX Nopax. 3aTeM
ATbTIYIb MPENnoiaBall B HECKOJIBKUX YHUBEPCUTETAX, B TOM YHCIIE B T.
Kanzac, mratr Muccypu, rae u ymep, cm Hagemann & Krohn (1999 [45], vol.
1,pp.-4-17).

22. bonee TouHO, npg ABISIETCS NUCTIEPCUEH HE “‘CTaTUCTUYECKOTO psija’, a
KOJIMYECTBA MOSIBIICHUN B HEM HCCIIEAYEMOTO CITy4alfHOTO COOBITHS,
MMEIOIIETO MOCTOSIHHYIO BEPOSITHOCTh MOSABJIECHUS B €IMHUYHOM HCIIBITAHUU P
npu g = 1 — p ¥ 4KClie HE3aBUCUMBIX MCIBITAHUN, PaBHOM 1. TepMUH
oucnepcusi B COBpeMEHHOM cMbIcie, Kak 3ametun JeiBua (2001 [43], c. 227),
BBeJI (Ha aHTIIMCKOM si3bike) Dumep (1918 [44], c. 399). Bo3moxkHo, 4TO B
pycckoM si3bike bopTkeBrUY ynoTpeOus ero oJHIUM U3 TEepPBbIX.

[Tpenmer »Toit yactu nucbma bopTkeBrud 06cyxaan He TOIbKO B 1894 —
1896 rr., HO U B ganbHeimem (1917 [2], §2.2). Coyukuii (1925a [20], c. 20)
00BsicHWIL, 4TO 0003HaueHne bopTkeBrUa g (CM. HUXKE) 03HAYATIO YUCIIO
CIIy4aeB, IIPU KOTOPBIX BEPOATHOCTbH p) OTHOCUJIACH K TMOSBICHUIO
n3yqaeMoro coowitus. CymMmmy 4ICHOB p) g) bopTkeBud Ha3Bal cpenHeit
BEPOATHOCTHIO TOCTOSTHHOT'O COCTaBa.

23. [Ipeapiayiire HECKOJIBKO CTPOK (IIOCIIE CIOB Mepoti Oucnepcul,
KOTOpbI€ TAKUM 00pa30M OCTAINUCh HEMPUKASHHBIMU) IBHO 3a4E€PKHYTHI.

24. Muzec 1eicTBUTENIBHO OmyOnrkoBan Hekposor Cryukuii (1926 [23]).

25. TpynHo cka3ath, moueMy bopTkeBuu ynmomsiHyn 31eck bpemuanu. B
1908 r. bpemmanu (C. Bresciani, Bresciani-Turroni) (boptkesud u YUynpos
2005 [12], ITucemo Ne 88) Bo3pazun J>KUHM, KOTOPBIA OTPUIIAT 3aKOH MaJIbIX
4HCell, a 3aTeM IIepeBell 110 KpaliHel Mepe OJHy pyKonuchk bopTrkeBuda Ha Ty
xKe TeMy Ha nutanbaHckui s3bIK (IIncemo Ne 91), u oHa nosiBHIIackh B )KypHaJe
Jxuau B 1909 1. OH cobuparcs perieH3upoBath Quepku no meopuu
cmamucmuxu Yynposa (ITucemo Ne 123 1913 r.), u momor YymnpoBy
MOJIy4nTh BU3y A noe3aku B Uranuto (ITucemo Ne 210 1925 1.).

26. MBI MOXKEM JIUIIb 3aMETUTh, 4TO B 1924 — 1927 rT. YUeTBepuKoB
nepenuceiBaics ¢ boprkeBuuem, a B centsiope 1926 r. coodurun emy
(boptkeBuu u Yynipos 2005 [12], [Tpum. 178.2), uto B Becmnuke
cmamucmuxu “pyKoBosIIee nojoxenue 3ansa [Mapus]| Cmut. BeiBobl
otcrofa sicHel”’. MHaue: HacTynuia mopa Mpakooecusi, — Uisl CTPaHbI B IIEJIOM.
Uepnoe Comnnue (Beipaxenue LllonoxoBa, mpuayMaHHOE UM TI0 IPyromMy
MOBOJY) B3o1LI10 Haa Poccuei!

27. Cm. Cayukuit (1927 [24]).

28. B bonmonwse Cnymkuii yaactBoBai B padbote Konrpecca MaTeMaTukoB
(YetBepukoB 1959 [40], c. 269 — 270). Cenera (1992 [50], c. 30) nepeBen Ha
AHTJIMHACKUH A3bIK MUChbMO CIIYIIKOTO, KOTOPOE TOT HAlMcall CBOEH JKEHE BO
BpeMs pabotsl 3Toro Konrpecca. B Hem oH (kak u YeTBepHKOB) onuca cBoe
cToJKHOBeHHE ¢ KaHTemu mo nmoBoiy aBTOpCcTBa YCHJIEHHOTO 3aKOHA
Oonpiux uncen. Teker aToro nuchkma UerBepukoB niepenan ogaomy u3 Hac (O.
II1.), ot xoro onu u monanu Kk Cenere, cMm. [lewnun (1993 [38]).

Notes
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1. Mikhail Vasilievich Ptukha (1884 — 1961), demographer and historian of
statistics. On Chetverikov see Note 18.

Nikolai Nikolaevich Volodkevich, or Nikolaus Wolodkewitsch, born 1888,
was a brother of Slutsky’s wife, Iulia Nikolaevna. He remained in Germany,
and in 1932 earned a doctorate in physics at the Technical University of
Darmstadt and later worked in the field of food technology and testing (in
Turkey for a period in the 1930s, then again in Germany). German
publications in his name appeared at least until 1959.

2. In 1923, Slutsky published two papers in that periodical and in 1924 he
sent Bortkiewicz reprints of both of them (Letter 4). Here, however, he was
obviously bearing in mind his article (report) of 1922 [15], see Letter No. 2.

3. Later Slutsky (1926a [22]) published the solution of this problem which
he also discussed in Letter 2. For his expression law of small numbers (a few
lines below), introduced by Bortkiewicz and then in vogue, read Poisson
distribution.

4. In his published paper (1926a [22]), Slutsky named the biologist who
prompted him to solve the described problem. His name (in German) was M.
W. Tschernojarow, but the first who had considered the same problem was, as
Slutsky believed, S. Navaschin who had offered its solution in 1912, in a
paper published by the Imperial Academy of Sciences (Petersburg). Slutsky,
however, expressed reasonable doubts about the result of his predecessor.
Slutsky’s formulas from his letter to Bortkiewicz are repeated in his paper of
1926, but formula (3), which is there numbered (16), see p. 153, is corrected
as is, rather insignificantly (see same page of the paper) his table.

Vilenkin (1969 [28], p. 165 — 169; 1971, pp. 127 — 130; 1972, pp. 94 — 96)
solved a particular case of this problem for m = 0. After simple calculations,
his answer for s = 6, given in another form, provide the same figure as
Slutsky’s table did.

5. These remarks specified the notion of equally possible favourable cases.
In one of them Bortkiewicz noted that “uniform randomness” can be absent in
an urn problem with the tickets being extracted and returned back.

6. We can only mention Ptucha (1928 [31]).

7. See Slutsky (1922/1960 [15], p. 20) where he used this term (disjunctive
calculus) and referred to Bortkiewicz.

8. The celebrated Buffon problem of 1777. A needle falls upon a set of
parallel lines equally distant one from another; required was the probability of
its intersection with one of the lines. This problem decisively introduced
geometric probability into the theory of probability.

9. Nikolai Alekseevich Kablukov (1849 — 1919), zemstvo statistician and
economist, Professor at Moscow University, Editor of Statistichesky Vestnik.

10. Edmund Husserl (1859 — 1938), a German philosopher, founder of the
philosophical school of phenomenology.

11. It was Bortkiewicz (1917 [2], pp. 4 — 5) who (unsuccessfully) proposed
the terms Sylleptik, Horistik and Syntagmatik, deriving them from the Greek.
It is now generally known that, after referring to Jakob Bernoulli, he also
reintroduced Stochastik. Already Wallis, in 1685, had applied the expression
stochastic (iterative) process and Prevost & Lhuilier, in 1799, had used it in a
probability-theoretic context (Sheynin 2005a [41], p. 57, Note 1).

12. The Russian term is theory of probabilities; here, however, Slutsky used
the singular number.
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13. Modo Bernoulliano was an expression coined by Romanovsky in 1922
(Sheynin 1990 [37], pp. 50 — 51). Slutsky himself (1925a [20], pp. 2 — 3, Note
3) mentioned Romanovsky in connection with the notion of stochastic limit
(see above). There also, on his next pages, he explained the difference
between it and the concept of limit in analysis and quoted a relevant although
not altogether distinct (as he himself remarked) statement by Poisson.
However, it was Laplace who expressly noted that difference in 1786 and, less
definitely, in the beginning of Chapter 3 of his Théorie analytique (Molina
1930 [48], p. 386).

Slutsky (1925a [20], p. 14) also explained that he adopted the term
stochastic asymptote since the pertinent notion resembled the concept of
asymptote in analysis as describing the behaviour of two functions.

14. See Bortkiewicz (1894 — 1896 [1], 1894, p. 650). There also, on the next
page, he introduced mean probability in the strict sense, see Letter 7.

15. The German paper and the Russian contribution were apparently
Slutsky (1925b [21]) and Slutsky (1925a [20]) respectively.

16. In the sequel, Slutsky explained the meaning of the first two symbols
whereas the last one, as the reader will see, can actually be left without
explanation. For this reason, after unsuccessfully scanning Chuprov (1918 —
1919 [34]) and Chuprov (1918 — 1919 and 1921 [35]), we prematurely
abandoned here our attempt at finding it .

17. Slutsky did not master the Ukrainian language, which by a compulsory
decree of the time was stipulated for all the lectures offered in academic
institutions of that republic (Chetverikov 1959/1975 [32], c. 268; 2005 [32], p.
154).

18. Nikolai Sergeevich Chetverikov (1885 — 1973), Chuprov’s student
especially close to him. Worked in agricultural statistics, and on index
numbers. Spent four years (apparently in 1931 — 1935) in prison as a saboteur
and in 1937 or 1938 was subjected to new repressive measures (in any case,
was banned from living in big cities) (Anonymous 1995 [27]).

19. This statement somewhat contradicts the previous description of
Chuprov’s advice. Slutsky (1925b/1960 [21], p. 26, Note 2) had also publicly
expressed his gratitude to Chuprov. There also (p. 27, Note 2) he favourably
noted that Chuprov (contrary to Markov’s opinion!) applied the term random
quantity (as it is called in Russian) “as the basis of the whole construction of
theoretical statistics”.

20. Slutsky (1915/14) is of course the paper on rational consumer behaviour
on which Slutsky’s fame in economic theory is based. It was published in
Italian in one of the few European economic journals open at the time for
contributions with mathematical content.

In this work Slutsky developed further some ideas from his 1910 master
thesis, as well as earlier contributions by Francis Y. Edgeworth (1845-1926)
and Vilfredo Pareto (1848-1923). Slutsky’s main achievement was to prove
mathematically that under certain assumptions the consumer's reaction to a
price change (price-effect) can be separated into two independent and additive
effects: (a) an income-effect, related to the level of consumption and (b) a
substitution effect, pertaining to changes in the structure of consumption. The
so-called Slutsky Decomposition has become an integral part of every
economics syllabus today.

Owing to its appearance in Italy in the middle of WW-I, the essay remained
unnoticed at the time — even the author, as this letters shows, received
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offprints only in 1926, and then only five. While one of these rare items went
to Bortkiewicz, Slutsky sent another one almost simultaneously to Ragnar
Frisch (1895-1973), the Norwegian economist (in 1969 the first laureate of the
Nobel Prize in Economics) with whom he corresponded between 1925 and
1937 (this copy was recently found among Frisch’s papers in Oslo). Although
both recipients were pioneers of mathematical economics, it took another ten
years before Slutsky’s merits were finally recognized by various European
and US-American scholars, who had derived the same results partially
independently and who all were significantly involved in the further
development of modern consumer theory - among them Sir John Richard
Hicks (1904 —1989) and Henry Schultz (1893-1938). Even then, the first
translation of Slutskii’s paper into English did not appear until the early 1950s
(see Slutsky 1952/25a), and the first Russian translation had to wait another
decade (see Slutsky 1963/25b). The story of the discovery and impact of
Slutsky’s paper in Western economic literature during the 1930s is related in
Chipmen and Lenfant (1999/51) and (2002/52).

Slutsky’s master thesis, Theory of Marginal Utility (in Russian) is kept at
the manuscript section, V. I. Vernadsky National Library (Kiev), Fond I, No.
44850. Its Ukrainian translation appeared in Kiev in 2006. There, on p. 56,
Slutsky’s letter of 27 March 1919 to the Rector of the Kiev Commercial
Institute is reprinted stating that he submitted his article in English.

21. Eugen S. Altschul (1887 — 1959), a scholar of Latvian origin.

Chuprov (1922/1960 [36], p. 424) mentioned him in passing in one of his
reviews. In 1925 Altschul was living in Berlin and his main occupation was
somehow connected with banking (Bortkiewicz & Chuprov 2005/[12], Letter
199). In 1926, in a conversation, Chuprov (Letter 211) favourably referred to
Altschul the statistician.

Altschul had remained in Germany after his studies in Freiburg, Leipzig
and Strassburg and a 1912 doctorate. After a long period of work in property
administration, banks (see Chuprov’s remark above) and economic journalism,
in Berlin in 1923 — 1926 (where Bortkiewicz might have known him),
Altschul was in mid-1926 called to head the newly-founded Frankfurt
Gesellschaft fiir Konjunkturforschung, where from 1927 he also taught
conjunctural research methods at the university. Slutsky may thus have been
asked to provide information about the Moscow Conjunctural Institute.
Altschul was dismissed from his Frankfurt appointments after the Nazi seizure
of power in 1933, emigrated to England in the same year (William Beveridge
helped him to a research appointment at LSE) and then to the US, where he
worked until 1939 at the National Bureau of Economic Research (supported
by Wesley Mitchell, whose Business Cycles he had translated and published in
German in 1931) and later taught at various universities, including U. of
Minnesota and the University of Kansas-City, Missouri. He died in 1959 in
Kansas-City. See Hagemann & Krohn (1999 [45], Bd. 1, pp. 4 - 7).

22. More precisely, npgq is the variance not of a “statistical series”, but of
the number of occurrences of the studied random event having constant
probability p of its occurrence in a single trial, ¢ = 1 — p, and n is the number
of independent trials in the series. David (2001 [43], p. 227) noted that Fisher
(1918 [44], p. 399) had introduced the term variance in its modern sense and
Bortkiewicz was possibly one of the first to use its translation (dispersia) in
Russian.
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Bortkiewicz discussed the subject-matter of this part of his letter not only in
1894 — 1896, but also in his contribution (1917 [2], §2.2). Concerning
Bortkiewicz’ notation g) (below), Slutsky (1925a [20], p. 20) explained that it
was the number of times that the probability p; was attached to the occurrence
of the studied random event. Bortkiewicz called the sum of the terms p;g) the
mean probability of a constant composition.

23. The few last lines (after the words measure of variance, which were
thus left senseless) were obviously deleted.

24. Slutsky (1926b [23]) is his obituary of Chuprov that Mises had indeed
published.

25. We are unable to say in what connection C. Bresciani (Bresciani-
Turroni) is mentioned here. In 1908, he objected to Gini (Bortkiewicz &
Chuprov 2005 [12], Letter 88) who denied the law of small numbers. He then
translated into Italian at least one of Bortkiewicz’ manuscripts on the same
subject (Letter 91) which appeared in Gini’s Giornale in 1909. Later, he
thought of reviewing Chuprov’s Ouepxu (Essays on the Theory of Statistics,
1909 and 1910; posthumous edition, 1959), see Letter 123 of 1913, and,
finally, in 1925 he helped Chuprov to obtain a visa for travelling to Italy
(Letter 210).

26. We can only say that in 1924 — 1927 Chetverikov corresponded with
Bortkiewicz and, in September 1926 (Bortkiewicz & Chuprov 2005 [12], Note
178.2) informed him that Maria Smit (a notorious hard-liner) became the
leading figure at the Vestnik Statistiki periodical, and he added: “The
conclusions are obvious”. In other words: the era of obscurantism had in
general set in. A Black Sun had risen, as Mikhail Sholokhov wrote
somewhere on quite another occasion.

27. See Slutsky (1927 [24]).

28. In Bologna, Slutsky participated in the work of the Congress of
Mathematicians, see Chetverikov (1959 [40], pp. 269 — 270/2005, pp. 155 —
156 and Note 9 on pp. 163 — 164). Seneta (1992 [50], p. 30) published an
English translation of a letter written by Slutsky to his wife during the sittings
of the Congress. There, as also Chetverikov reported, he described his
encounter with Cantelli concerning the authorship of the strict law of large
numbers. One of us (O. S.) had received the text of this letter from
Chetverikov and sent it to Seneta (Sheynin 1993 [38]).
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