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A Note on the Method of Publication

The editorial practice used in this volume is, in the main, that of the Leiden
convention followed in most edittons of papyms and ostraka texes, with

mbal, | | a lacuna, [ [ a

: ¥ an omission from the -'-:!._;I||.||. and |} superfluous

crs. For those less an '?iar with oatraka texts, we have resolved all abbrevia

tions and symbels, exeepe for numerals and signs for denominations of coinage.

We have not “corrected” scribal orthography in general, but have taken the view

that scribes spelled Egyptian names as they heard chem, so that ic i difficule to

say what is a “comect’” spelling in Greek of an Egyptian name. Similarly, we have

taken the grammar of the names in formuolas 35 conventional: so many rexes have

nominatives for genitives and darives thar we consider such to be acceptable
grammatic al comstructions for the purposcs of these texts. We have, however,
nobed l::t|--~_..-: aphic al pie uliarities which seemed to vary noticeably from the
norms of these rexi, or where we thought scribal practice o he :|'.n:-i:x.xn_-r|: in &
'li|'l.'.,.:l.' rexe. And we have |.l-'-'.':~1'l'll.'l.| a critical Apparatus swhere e e |-:|i.'|;!';'- difter
from Milne's preliminary transcriptions.

Wip |'|.|'..'-:' I:‘il."'l,'l [k r.\_-|'-| :||_‘|'.I-\.\,|_'_ il.'\.:_ll..'.r ag :: ||:;,;r.|_|_:"|:. Ili-xl.l.'h !_lq,:x;.ibh'__ -_|||_' :||,'_|_'.|.
writing of the scribes. Thus, where a scribe used a stroke over a numeral, we have
reproduced thar single stroke: where accene-like marks ') appear over numerals,
we have reproduced those. Similacly, we have tried to present varietics in symbols
n ::.'_TH.'. '.'.':'m:'.'-:' Pllﬂ'\ihl(". It !:i.l!l":!: than [il-q: :_.'l.'-:.'. TATR1E {I'i. ['.I:|"-\.I.I[:Ili|}\. ]|";_||-,i.':-\. :|'||_'
meaning of the symbols clear. Naturally, no typographical representation does
iIHr!L':' (1¢] r|'||.' _'|_"rl."'.l: 'h'.lr!l.'!:u' :|'!- '.I! .'|.:I'||,‘|‘f|I Sn{ -:-I-'\;.l. ;il_'|.|| 3:.-.u.'r e '_|5.i|:!l_ £y |||l|. :-!}.
0 we do not give a list af symbals in the index. Instead, we index the .-\.:.'luh-:-l.-. |1-:.'
the |:-|-:-.:|'|i1|!: as resobved, and, since =ach text iz tllusirated, the g -:-I"-_\.:.':ni:-n!;. can
best be seen |.'l:- reference to the peALes,

We have omitted punctuation Fraarm o Eranscrip o of the Greek, using the
cranslations to suggest our interpretation of the syniax of these highly formulaic

documents.,
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PART ONE: DEATH

LIFE EXPECTANCY IN ROMAN EGYPT
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The Problem of Longevity in Antiquity
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THE PROBLEM OF LONGEVITY IN ANTIQUITY 7

It is clear from this table thar there are st riking differences in different parts
the 1'Z'|1|~|n There are even differences in different parts of Africa, a resule
which might not have been anticipated, had it not been apparent for a long time
that the evidence of the epitaphs was showing some wide disparities. W.R.
MacDonell, by dividing the sum of all the years in epitaphs by the number of
persons attested, cal r|'|,:|.-.-;. the followin f MLEAn ages: 2 Rome — 21.65 vears: "-.|1.||
37.4. ."Ur'-.'. 46.7. MacDonell attribu ted the disparity between Rome and
Africa to “the extreme |..-|||:~.'| thiness of ancient Rome, * against “climare and
strict selection in childhood"” in North Africa and perhaps the influx of viporous
|.-..-|-:'-I'|.'\-.['- who engaped in agriculture in Africa. B. Etienne propoded 2 similar
I""|'I anation for his '--'I'-”!-"i'-"'l'l‘\-- '-‘-]II-1|'I WErE r|.||.l.rk||:-|'. close o those of
MacDonell:" Spain — 36.2 years; Africa — 45.2; Burdigala — 35.7. Moretti, who
rescxamined the Roman material, came o 2 mean ve ry similar 1o that of
MacDonell,® 21.16 vears, and de Grassi. examinis 1z a number of areas,* found the
following means: Ostia 16,85 years; Rome, lberd and slaves 26.88: Tivali
23.67; Pola and Mesazius 18.95: lsrria 29.38: Brescia 12.16; Rusicade
Algeria — 44.99; Noricum and Pannonia — 43.54. The pattern is repeared, a low
median in the area around RBome, Fli;._-_l er elsewhere, particulary in North Africa,
and recurs In other stodics.”

: ; 2 i ; !
Although one may easily see flaws in the detail of method, as Burn has

L F . a . i -
argued,® it is quite clear thae the discrepancies exist. Inherently uncereain is the

matter of intant mortality; Bumn has amtempted to obwviate thar by beginning his
C CEITH PR CE T .. = 1= i :'l-':ll.'l'l'.i. .'||'L|:|_'u..|_'|_|-_r_|_-||-l_ '_|||,' Iq,:l“ nu:“._':. r.|'-\.| ||
maortality (1.5 per cent at Rome]” nevertheless thinks thar dhe low median

Rame is ACCUrae, with !l!l_- sCarcity |:|. e ords I.-:T alder peopde I_'l.||.l|'|.|_l,| |:|!.' thi

errar inherent in the impossibly low Hgure for infane morealicy, '™

1.3 Wealnesses of the Ev T _If'r.-:-.-rl .I'-'I|:-|'r_|r-.-|'.-;.

The whole question of the reliability of the data for & computation of
avorage duration of life has recently been taken up by Kapanta in the fundamenual
!I:JI]'r' r-:'ln.'rn'd Lk .'||'l|'b-l.':'. Hl_' L0 :--:Il.ll'll,l tr!:L'.r!l |_|-_". i.l[i._'.||1._ k14 ] '_||.|| :|'\:|_' .'\.I'.r'-.'l'l.'.ll FALE.
nale and female respectively, to the age of 40 was at Rome, 17.2 per cent and 8.3
per cent; at Carthage (early empire) 399 per cent and 29.3 per cent, (larer

1. W. R. MscDonedl, n th orancy of e Gir i i adne .!.-_' Fra nelle
Life in Anchens Rome, and in che Provinces of rlabami Sepol L M dkra IV I, Konge
L i a2, 1962, pp. P1-58
1913, pp 39 ¥ T 2 dar figares for Chr 1 Rome &
4. B. Edkenne, “"[Emographic et Epigaphic,” » Hordberg, Biometrical Noter, Acfa bastitunl Ro.
Aiel IfF Cong, Inéren, & Epipr. Greca ¢ Ladina, rom e b w=ki, 1963
Boome, 1959, pp. 418-9 8. AR. Bam, "Hic Bcewve wiwicar," Parf and
5. Mogeiti, "Statipica Demogriphica ed Egd Frapemi, 1952-3, 4, T, B3l
paphica: Durata Media dells Vita in Roma [
peviale,” Epipraphica 21, 1959, 5. 77 10,
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empire wr cent and 33.2 per cent; ar Luattuer Codondae, 56.9 per cent and
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Eajanro found the differenices “ran great to be credible !
nimber of n'..-.--|;:-. for the unreliahili ity of the dica, F irst, the tables da mot give an

:
actual rate of infant mortalicy, and the dara do not permit the construction of
tables which wou I.:I do so. Any statement of imfant

"and offered 3

mrortality must be based on

n oanalogies, ™ and js only a guess, One m ay avoid the |:-r|:-|.'||rr|'- by beginning
the tables with those whe survived to the ape of one ¥ear, 38 Bum did,"* followed
by Kajanto. But then one h: 1%, in fact, no
¥ chis would be to make the

nfant mortality represented, and the
eltecr of
PUTYIVOES of @ vear ¢

medians relevant not o all barchs, bug anly to
2ven this, however, would be quite useful, could it be
relied upon
The discrepancy between Rome and Africa II1'u||t be accounted for by the
Bace that ar Rome. children’s epitaphs more con ||.|-::-|.|'- recorded ipes than di |.|
this difference in treatment did not appear.™
under-representation of agules is balanced by the

absence of accurate infant morealiey figuares,
i

thozs el | .!.I'!Il.l,"'\- while i Africa
Moreten b .|:;:!n;-_i that the

L @ o ll_.|‘-|-|'|||'\'|'. AcCurate
=ction tor life expectancy at birch. Bur i also possible o argue thar,
I mortaliey ar year =_ the very low I|--|_r--- tor Rome,
nd 8.3 surv val to age 40 for men and women re SpEcEnve =]y

.-\..Il, 4 ]
r.|r|..|| -.I' -||-..| B5;  Present

a distorred picere of what lite
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undermines the reliability of reducing the data to life expectancy tables. We do
not know, for children or any other age group, what percentage of the population
might have received cpitaphs, and we do not know hew thos PETCENTATEs 1T
have varied fram place to place .
Finally, ancient records of age may not be reliable. The tendency o “round
at fives and tens is well known," and of course, the difficulty with ancient
chronological systems would complicare accurate recollection :lt.:||_l'|."'\.. We will

comment further on this !_:I_'lil"_ below, nating here that Kaapnio

supgests that African records were less re » than those of Rome, thar Carth

BOCOTE

i mort with Rome than does the African countryside, and thae this
LA LEraACy B5 -:Ellh':r--'.ﬂ'-\.l infer alia by e KAFRer ation of age o the |':|i:||; thiat over 5
per cent of the men and women of Quattuor Colomiae would still be alive ar the
age ot 100,

Laonsader: i : factors, K vjanto concluded that wartations in duration
of life are more apparent than real, and £ essed thar life CAPOCIANCY Was More or

I i

1
=t !I:l\. SJAINE CICOE k | |{::|::.|:' I: PRE, :| E :I";q_ ep |_||.L | mna -.i_.i

docs mot pcr I [ & [l : [ T siion of Lite. This :.l_-_rl_i_::.'n

iboue the use of the data from ep 1 iely well founded. The disparities

justified questioning the methodology, and Kajanto has shown a number of

NEEASCHTES 'l.'.'l'l:. !‘:I:' i - | I. i { 1 BEI ::-\.|'\-_:|I.|_'-\. o1 l.l.ill. :|-_' '|.|_'|=| || [E]
nherently unreliable. Indeed. there are other reasons I

'!.:_": r!'.nr '|||' -:'i'\lll.:|'|!|-\. Al FOV 1& At '.'\.':|E|_|_ wiill '\.'i-_'!_: Ere ii:'. HFunes f o

ion. ‘What we have the ve i sd 1e middle classes,

crected tombstones with ages, Burn po ut."" How big,

I 1 1
AT ETCHapey - FOT the mulbtudes ol KR E 1 PEASANT PO WAE Nave

IECEERANE DR 'l'r'l“l.il Who el ..'.-'l\.' Lllill\.li"‘\-ll'l""\--ll':ll i :I'I.' SLTVIY I

this grear delicicncy o the detects of cobogy whi b seri
I_||.L .!;“! {5 N+ ] | ;I:-' .I OIS I LNE II'I||-\.:||.' =% 1F ¥ Sale to say

AFES re corded on tombstones do not pf wide data from which we can

§ 3 | [
AVETARE lite expectancics of survival rate

"2 1N ANCIEnE :!.-l" DiMs.
I AR - P i "
I. 4 Erdesice from Phryaical |.l..'|.'."|llrll.'!l.

An entirely different approach is that of physical anthropology. Changes
. = 3 i g
take place in human bone structure with increasing age, the ages of excavated

and demographers can collece this evidence o

¢ vital statistics. Although the data is itself physical, it may be d in
o produce difterent results. For example, An ' has reported

15 B 17. B=

£TE ages. the = ¢ 10 wa r
T & A4 times, while them ranged Erom 198 1% 1 Angped, L of Lifs &= An
mibeds of o=l oHn fourmdl of Cevomialogy 2, 1947, pp

jged were reckor
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distribution according to age groups of skeletons found on the Greek mainland
and dating to the Roman periad, indicating dizeributions by ape group and by the
i ¥ Y age| ]

degree -:-|-'=-.2||_:'_i:[.|| suture of the skull

Fla'_l.: re 8 1 :'I.'\.'..'.:.'!I'.l:'ll:ll |_'\l'\..' age ‘e:r-:lup

:"«'I:.I:l_"': [
Subaduls {19 [}
Young Adult [28 27.4
Middle-aped adult 4y a6
Odd adule [ Gy 5.6

J6.4 (%

.1

Medium ] 24,2
Pronounced {3: 21.2

I::-:.'n;:'u;,:,- a1

Mean ages at death can be computed from thess figures and from the skulls
ok A, .
seri=ned in five-year groups, with the following resulis:

Figure 10: Mean at death estimared by three different methods
150 B.C. -
From age Seriation by
CalCponies - 2 5 vear intervals
:".!..!l."\. 2.1 years
Females 31.6

Baoth sexes 35.8

Since other skeleta portions provide a nore accurate means af esiimating
age than suture closures, and these suppart th higher estimations,™ .'.'IEIP-E used
the S-year seriations to produce a life expectancy curve.

Y thire are - rmanw Bt ilriee e o oa iy

But there are many -.!|.I'|-:|..|:u.:. in applying these data o abtain sccurare
survival rates, Apart from the tace that che d are few, 33 skulls for e oeriod

abave, .-‘Ll'-p.‘| himself notes tactors which affect the survival of the skelatans:

“Among the adules, the age distriburion inevitably must be greatly affecred by

soil eanditios which preserve only the toughest skeletons for survival for

CUraLe caley
iyaial Escol, indiCales an ave

both sewen, bt sl sl arehealogical mbecclon
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study.”" He comments alio that excavarors themselves often further affected the
data by discarding the more broken specimens, and so the truscworthy daca are in
the age range 18-40, 1, then, we have lost the skeletons of, let us say, adolescents
at a greater rate than we have for adules, the mean apes ar death would be
155 l'[l.'l.i. I-|"".'.'.I|'l.|'\-. I".:r!||-:':r||-.|r:'. '.'i- I_:'l:; |.|-\,,I:- i & I|_'|:|_|"!!'_c |I:I.'..|:-\.:'H. tha ;,'l:':ll_l:ll'll:l'l -:f
tougher skeletons also tend towards producing general well-being, and therefore
!_'r\.-.ln'r .'\.:-I'l'_.:l".ll'\'. :ll:' |.'\'M (41 !..II_' '\.1.'|_'.|;-.-q:' :-|-.|_':|_':| TS '.l...;,li-_! II;_|:[|:;_" |_|i"-\.[-\.-l'! I||-.' FTREG AT
ages upwards., On the other hand, the brittleness of older bones might lead

ErCaTeT |'-r- o T

12 .::||,| .:I'\-:H.'H. :.i- :I.l_';.l_' & '|_i1|'|\':|-.. Fl |..|-\.I||.r I.'a!ll.ll FTiEEnT

tend to distort the mean downwards.

It is :‘I: .i:_:-!r IO ASEEsS rin_- q_'i-'!-q,'-\.lh .:f :l'l_"\.l_' tactors |:'.|r I 15 CECEr =4 l:.!l-c
mature of the evidence in 1t rlll:-:ﬂ-..:: torm sugpests that there i Feasan 1o |'u_-|';_--..
that the true means and the true life expectancies might have varied by not
inconsiderable  percentages Brom the hg produced by the skelerons
Furthermaore, the sample may be strongly alfecred by class factor, as we have seen
in the case of the epitaphs. The skeletons may be, by and large, those of people
who could have afforded better, and therefore more protective, burials. We may
have apain lost the dar for the | . who may have considerably greacer
mortality. This tactor would have & of less consequence for the prehistorsc

s considered, but might have begn of considerable importance in the Boman

d.

Mevertheless the evidence is significant, in that it does give us some --5'-_:-.'.'::-.-|.'
-_|.|:-\. A 'U.|'||-,i| W FIRAY '||-::.!_'|-\.' RRACEINE U _':;'\.':I:\.. Tll-\. oy I-:l-.'il-\. & L5 gl -.-.-5r||

[ I:-r.-.' that lite was short, and the high | ir of i-n'..n.: and child deaths

arpund 50 per cent of all dearhs®™ indicates frigheful morta

i
aees. And summary figures like those of Wells™ illustrate the

- B0 per cent of anderthalers were dead by
by age 50, while by medieval times,
woe, while M Proved. n, with 57 nt e f._ 308
P ceni by 40, and 97.5 per cEnt de ad by the ape of 30, ut, a |- Wi can
come o thess :;:'.'l'.l,'l..i conclusions ak high mortality race, there e
many uncertainties to permit precise quantification, The variouw £ atlecting

i B R R el T T g LR : il
the survival of the skeletons, both the considerations which | o bilie

5 ] T E Pl .
_;I_I: not |=| I\_l_l.\_.\.\.:.,\. are represented as ._IH:I as the :.C:”'l.'l-l.ll IACLORE l,l\.l KR '\-\.|.!_+'|'-\.':

figuares
Muollv Bl
¢ froms thi
Mywils al

£ 18 vex
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that the sample may not in fact be rd:El:L'.'.L'l:ut.L!i'.w: af any clags, combine .tFih Lo
raise serious doubes abour the validity of specific figures computed from
skeletons, insofar as chey may be iI.I.IPI'iL"lj to the population as a whole,

1.5 Epyptiar Census Daia

Those interested in Egypt are fortunate in having the fullest demographical
studies made for any :-i'-|::|-.' arca 1n antquity. Préaux and Hombert have devoted
twa studies o the Egpypiian material, The first of these®™ was based on the kind of
L'-m!d '.l.'|'|I:.'|'I Wi II.I'I.'I.' .||||.'-J.|.:|'.' -:l.iu.".l':.-m'-c!; :lln:- |_'|:I."||:-|_',!.1.!i-::-|1=. st on :!‘l-e’! 3!'{\-!“: {nf-
deceased in B13 epitaphs and mummy labels. Although it is interesting to note
the mean age, 32.39 :.'l.'_l.r:-\.."'"‘ the conclusions are subject to the same reservations
as are expressed above. Indeed, Préaux and Hombert were acutely aware of the
problems, and noted that the statistics probably related to upper classes: “Mous
pouvons considérer que nous ne savons rien de |':i.1:|.- du décés, ni dang le
prodétariar alexandrin, ni parmi les ‘paysans royaux” qui formene le prolétariat
.|!:.r..|;|; g

The second study™ used a completely different kind of data and produced
strikingly different sratistics. Using census returns, they obrained ages for 256
men and 247 women, These do not represent ages at deach, of course, but by
assuming the convention that the persons made up a population taken ar a point
in time, they were able o work with a stable population with ape distributions
attested. OH this population, they found mean ages for men of 37,23 years, for
women, 26.38 years, and for bath sexes. 26.60 years. By dividing the population

E':|'_'.I'!'I.' 1 |: |"'~:'.II!I|_'\I:\,'.- -:-'.- H;|:l,';_l,'-;;.r_-;
[Homber-Préaux |

Men Women Both Sexes
188 1546

148 143

1046

e (1]

i
Hil

=y WL Hemdbary wnd C. Prinaoy FHese mr L wery aimilas figuee of 31.4 years, from 141 musm.
duree &¢ la wviw dans VEgypee gréco-remaine ™ i,
Chronigue 20, 1945, ppe. 135144, I7. Op. il p, 142,

5. CLW.F, Willcox, “The Length of Lify in 45. M. HomBen and . Priswax, Brchercher

the Eszly Eaman Empare,” Congrds isiemanional
de L population 11, Pazia, 1937, pp. 146:22, for (ke

rwr [ recesipe smend vy |"|'-:,1'-||-.|.I romams, Papyro
legica Lugd.-Bae. WV, 195, pp. 156160,
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into decennial groups, they were able to show the number attested in cach group,
ae]

. n i

afd W I IO Cah convert those l|-:‘..| to show the number af =
i 4]

gacn L‘I\.'LJ.L‘II\.'.

s SATWINING

£
Fram: this it appears that the male ¢

fCars up o
wpe 50, and cvery 10 wvears from 50 to

f T0. Among temales the population i3
halved in the 20 vears |'l-:'|'..l.:'|_'ll apes 10 and 30, and '_|'|_';|_'.|i'||_': halved ap n EVETY
ten years, The combined fgures show halving in the first 20 vears, with the
|-|-:|r'..-::|r:. TRE EMCEE: '\-\.l.._ 4 | '!:.ll'..':.l CYCETY IEMn :.'-;,'.l:‘i. .|'..I|_-| 5. This 15 an exire ||!I.'::|-
heavy rate, just as the mean age is lower than anything we have seen for the other
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r |':lr\lL!..|..
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be more people in those groups, the
d ke more
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this age, The age 32 in this instance we will call Pamonthes” pseudo-age at death,

the v pest agpe at which ke can have died.

But ocur datay are oot complete, and We ool [ |||'-.|::|||;._:.|i:-\.|| with certainty

a i - g . - - -
Pamonthes' ape at his death from his pw-:du.-;:r. l'o tind owur the re I-2'-|'1?'|-!*|Il|-' of

the peeudo-age to the true age at death, we must first consider the determination
of | EVILY when all & are  KIosm e the technical deve opmEnT of the
-L':..l:ill-|l.||:|'; |'\-_'|_.,l. CEfh pasudl { .'|-\.:. [ruae .Ii!l.' 1% MeSEr l-'l.'l.i F”! Secuion 4.

In a population of persons of age 15 (the starting point of our consideration,
gince to be amtested in two or more years a person must reach at loast this age],
the |I..'|:i_'||'| of PErE0OTE will be denoted .:"':. Myg Far successive YEATS W U the
PErmsE Oyjg. M. Mins and =0 torth |.|_:| the .I'|I;"::"'.r of P it el A ar LEL'-.‘[I'.

afer than ar ;_'-\.|I:.|| o 16, 17, 18, etc. In general SEFms, n, 18 the number ot

%

P

15 with ape at death grearer than or equal 1o x

Fram this concep derived that of the survival rate, denored by a. The

Llirws i rAate m a I'\-l.:';;|.|l_'_|.:| i'\. !|:|_' ‘:’I.H\. n ||‘.. '.I::' F‘:l":l"'ll-:lll:'l.'l .'\.I.IT'r'I'\I-'IiilL 10 s X
| r -

] el s X

x+ 1:thus, a; I""_ This represents the survival rage at
L1

ape x. If this survival rape is constant over the VEATE, it can be aresented |."_-' @, i

ted by the following hy potl al population:

3: Survival tor a Hypothetical Figure 14: Graph

Popalation

[x}] MNumber of persons with
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:'\.lll\.l' -|.'|._-r-:.||-:-.._ 1 = HE RECTL 14 l.__! T e ::.\_l_-l.:'.n]ll'.
the vears tollowi :

1§ the remilis o [ Are -c"-:|'l:-c"\.x-:'|_'i I :l"'l_' forem ..I‘I i ::r_;,r:u_ ['.g‘_u.} 14

1Hlutrat » pgutcome. The num s with age at deach = x (for x from

.I:.I IO L3 ORECITUNEE I'||_' '.|_'rr.|.-! H o '|'.'.'IE.I_' !EI.\_ age atselt conspruneEs :|1,_-
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bl ' -

Ii -rl-'l.::||:-'| axis. The ._'r||| I a8 -.r|.-'_ E KTE, '|'\|,|, Akl 4 :ll.;r_ :ll:; SUMVIYRL TALE kS
R i 5 : e B i
CETATE -I'l-"\-'ll'n.'llil'il Elve Dime I-I.l..ll L r consuleracion. 1t wall be seen later thai

M .'!'I:I |:!.|r.| EIvIng '.!:Hq.'l_ll:i 1 | .L|.\_'.|:|| AppTOXIn this situateon

Ar this |'\l|:i 1E WA mnay .;i_|_'|'_l\..;' diicsbher SORcE .| IFGT i|:.|! 4] !:Il_ ELET '.Il\.'.l! FAEE

the mean {arithmetically average] number of years of life lebe toa person, which

may be denoted by X At age %, the mean number of years of kil ining would
1y ':l"‘*-\. In the case [such as « .|'I.||_|!|_' ET4 1 above] where @t i

constant, the value of A will also be constant, and an algebraic formula for the

: i 1 :
relationship can be derived, & [-—al~ % An example of t
:.'|r|'||'|_| may ||-_' :.Ilhl_'ll '..'I::I [#]k] r..'::-|-.- :. N, '.-.'|'|-.-r-. :'-
person has a mean lite expectancy of 9.5 years
W now turn brictly o the &
i

CTIEEMIONn o« TRECWILY « FIALE SRR s R i

death may be lesm than the real age by w amaounts of rime f
individina deverthele the theary i in Secton 4 dhows that che
lo-survival : ply related to the true survival rat when the re

in a rand way. In part cular, when cither I.:'.I.' Lrue 5
peeudo-survival rate is constant, then 3o is the other and they have the same value
Analviis of the data in Section 5 lends some s £t to the suppos
receipts are lost in a random way. Graphs 6.1 through 6.9 ar theretore
to Figure 14: they are .|':'|.'|l\.'h'.li'|l|:-\.'|:- linear

EFLE SEITVEY al rates are !:I;,' wame and constant

23 Treatment of the Dala

C it was first necessary o idengify our

In order oo g ;
.~ thar an individual fo whom we WwWen

o [
..||-\.. ALl Ef

ASCE i!'\-'l":-._- & rdrighd, LiNE |!:|':'E'-.r S B NCE

s (b, Was | L |.-. FATNC !I'|...!: 1 cxEs IR '-'\-!: (84 !-I' .I|‘-:_l«. sArcl.

he means of i "T.I'I::."'.|=\.=:-\:':"-' FANFES, o
other names besides 1 ination of the taxpay er
inereased the reliabilicy { the idenfication; similarly, unconmon hames of

father, _
trades. or of other me g'--'--.-r'- [F s ecould lend eredence oo an

evenn heerer. of both, made identitication cermaing names of

ide 1Lt
ertheless, aware that there are ms

ol |_'|.!..|.'.. = |,|:.:'.!:'.|'.:. r ol checks .:|__|:.|' AT {I'__'I.':.il.':l. Firgt, 4% W

worked with the data, we selected individuals who recurred in ditferenk receipes

d for whom the criteria mentioned above vied as identifiers, and we discarded

out whose identifications we were doubtful. We then divided
wdividuals  inte [wo  EROURES,  O60E, af ;h':"f' ut - whose

idenrifications we were _.':-\.... .!; ;1_ CErLaln, I|'||. -\.:-l..'ll.". <I'.. 1 1= g 1-'\..'|:-||| we did

fot feel che same compbete nfider
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We further subdivided the dara in other ways. We tabulated ranges of

. T
I-\.__-_--|“--_||.\_ ared bEers |||_-n-_| &N paymenis s rately for |I-.'|- A payms 115, l.‘IIM

tax payments, and bath tax payments; we tabulared itervals betwee d TangEes
(n] |1:|l.-.|;|._ s :.-;;.; ;.-:“_--\,,; |'-|;|_-.- [HE% A% G -!:r'u'_||1: SN !.II: LIGLC |J. LT 'L'.ll- .|!-:. r.ll:!'_q.'!- Fl::
il ||:|.|I'|_'l. [ANeS [aken B ared r T §e) I'll.'l.'\-'\- een the first ax |.'.'§-"="\-I-
payment tar poll tax and the bast attested paymenc of any kind, in 'l'f"'!-' ::!'-lil'-
Last, we tabulated for all money taxes together, excluding data trom the
beginning and end of the period for which receipts are extant.
':'.-,-. worked  with CApItation  axcs, E!.l.':l-\.l.i..r;'-\. the |'\-::'| '..-H-.._ SINEE - Wi
considered i:l.li :.'.|'|il'l."I5 |'l=-"-|.'l--:I-:- I"':'::.l'-l a3 |:| el .I-l.'|"=l. I'I'-!-' I-"L”..III!i'- [OF ||-|.' !f'il”
px, at the ape of 14" This removed the possibility that taxes were being paid For
children, and eliminared the insuperable difficuley of obtaining dat
which to base cstimates of intant and child o ity. Clur entiré
comprized of men more than 14 ve Id, and owur survival and
men of the j ion F he age at which they
ten have feact SR - I irk ¥ CTHE in |‘-r-.:-::.l.|-.l:;'--\.'
t which they were taxed by the government. The separate and
bulations of these ax payments served as contr ls, to reveal anmy
tuire of :l'l,' faNes :|||;I. 'Il\.‘:'. -'I: I'!i'l":!l'-l\.-l.' FiELLE] ':Ill.' |‘|..r.|.
i

T i
_|_'!I_'.i|_'|'l-\. IR I el ESC SEpaTRDE CEL

citlard
wal rates rer virrually thie same, wheth
Is. for whom we were absolutely certmin of
od e them the i lnals for whom cer ¥ Was 7ol
j ble error decreased as the quanticy of data was
the F '.'::':'H. WETe much the same thier wie Tabu -l[l.'l.‘l
in various combinations; the only differences apparent

i i i
1 Ehe eXtimaies ol + 4| o, '|"-'|'.:. h witre smakler wicn mone

a4 WAS U |‘| ETh :

2.4 Limtations of

The '."\-\.l::!'\- .|!!|‘| r:‘l-c I!I\.‘II":I\.'-\.I"\- L] :Il'il:\-"\.l!. =1 II SCLAERE 1N |:..!I.|!'I|'I'H. 4 .-I'||.| 5. 1t
1% :I.L'r:'|_;|,|l. ..l..\_'|' I [SEE |..\_'::;_ :|:|l.'\..'|_".-\.'r. '.l.';'l.'.l: COMIMmEnE .|I'l.| MESCTYVALLONS WT NN
have about the element of the population that is represented, and whar possible
biat m :'_l:l. exist in the dara.

We deal only with mabes, and so these staristics cannoc be used to estimate

t|_'|'|__||_ -|;|_|'_i|_-_-: not enoughn 5 .|-!'p|-.-.r RITIOT l_'\. '..I:' |'-.|:.|.r-. .|'|-\.!. I|'.|' G ||r

1, WaBlscc, Taxzalion, g I, sarely whilltd the praphs po Begn G0 rthat age
dpath mde nie Eiphd depend upor g ¥ ertalnty abour 62 a3 the 1eeminal
ssmplian. Snie we have incha Il eaxpayer a Ia inconsrgquensial, as gece 5 laver Ble are
alicalsd owet I g 5T, Bhe a vl in (@t require more dhan &2
A=plh Fales Fefmaln che pama pegars e ol
which payments began, A shif in neeps
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temnake I.I-'l'!-l |"=='|.'_|I|: well intraduce a e 1% bias, since where they do pay tax, they
have pre '-.|.r||.|-.:-|:. outived their husbands and represent onty the longer fnved of

the females.
Secondly, ag we have sabd, these fpures serve only for thar segment of the
ulation above the age of 15. It i very usefull to know what life expectancy

p
s T L e Sy [ P LR e e e e
ANE SUTYVIVAL TRIES Art Or [hess WO I%E 0O SANEE IRLG SCOVE LITE, Zm0 I 15 Only 100
these thar our statistics ofter conclusions. No conclusion can o should be drawn

sut early mostalicy
Finally, we j hat the sample is mare or less represcntative of the

a5 & whole. The capitation taxes, including poll tax, would

e ke rs ilation in upper Egy |'-'..'- and there

i o number ¥ Roman names. If the populatic

i :-'I'H.q_':"\.l_ and we thus .!|.I'|':'. tor I.:u.' EI."\-:

which is definitely fram that group which i de up the bulk

1 1
oplation If, az we think, «

AP CONCIEEIENS !|'-\.|| NG SAEUSCLT
1 = i e aoinie
1AL o BLAALH i LRITIAC

'."\'i:'_q, | L .;:!:_| '_'\-' .:!l:..'l.-'.‘l £ ik :!H CTh

1 . 1
¥ | 1
I RAMSO OTEIc1als of

= of the tax-pay

etlect. LRsoTar
I shortEning |

a5 Ine pop HEAREE]

RCLAVICY -

1 b0 be atrested Lan

duration of Feop moving mbo e ane
uld disapp the population after a mislead shiort time;
|'\I-:'|.|'\l:|' I OVETE AWAY W auld alzo dis iPpear cariy.
1R af immigration, @ any case, = Ecn U

i ita effect would be ne

bl
. It is common to find fathess,

The possi

re SEEIS 1IN IACL &

and .-.-.||-._|-.- JRE FaVIE tAXes 1n ¢ir oram names as the years
- - 1

froim ,_!|-\,|;:| e mECEIPES. .|I'|-\.| EIE VarHIus FTHAN

cears, The evidence of nomenclature itself shows
anes  characteri of lower Egypt, of thic mames |'\-:'-.|'.5|.|r
LpTIVET, rarely 1f ever Appear at Thebes, and few PEC 1
lagion, tied o the land,

R

glsewhere. This was 3 peasant pof
the land which they, their fathers, and their grandiathers

and |-|;l\.1.' mioved iro
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before them, farmed. Such bias which mighe be inherent in the data from the
tend to exagperate the mortaliey rate and thus the
fact it neally

factor of mobility would
shortness of life, but this exaggeration would be minimal, if in

EXis :-;:-_l an '|" i .

gon of gest popolabed mobility

flagry | Bmnmmeonderemy, . D&6), bt
wisiderung, Boz 164 s 1 {ely s ' i in g in Theban feati fed 7 Braunareg 'y
Lgypt i Braw TS roim U el b cake any algash ieibdepe change
= " PebbRENPL  EIOAnes

ST I

pOrpsiEl  EEOAE  EhE

pr. Thas people froes
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Conclusions

3.1 Resmles of the Analysis

The detailed deseription of the procedures used is set torth in section 4
below, and the resulis achieved are best shown by consultation of tables in section
6. Table 6.3 shows the estimartes of survival rate (assuming it is constanc) after the
age of 15. The estimates are given for individual taxes as well as groups of taxes

T e : = 3
and all raxes ropether, and the confidence limies are given as well. The survival
T b

/ i - 1 -
rate tor all taxes 15 LSS i 18 !:lu.l_" UL WO S ificantly o, tor taxes :.IL{"V-

M q,':-:_:._'\;! |1_F:l“':'||_|::.||| (]| :||r_' |_'|‘T:;."H. .|'.. 11 !.I:r'."'.'.ll Fabé S Isg: -'.-H-l":l.l 10 '.|I:-
raphs, and a precise statement of -:"-.|1-.'-!-'.'q.| i:|.|;.::_-'-i:‘n.- after age 13 may be seen in
Table &.4. Uso 'I'.I‘l.c' IE!-_.||-\_':«. |-|_-\.| all vonewy taxedt (el in Table 6.3 (see note to
gzblel, we find a survival rate of 0.933, which vields in Table 6.4 an estimare f &
mean of 14.4 additional vears of life expected atter age 15. The migmificance of
this mean is, essentally, thar beg - '
member of thi I 1 an will live for 14.4 vears; |,'1.|_'|I-:-ﬂ-.:-|‘| ditte

[ I d

means that a man of 15 can expect to live to reach 9.4 years of age.
The affece of this survival rate on a stable |-..~|:-|,-E.| i, shown in the graphs,
m 15 halved, raughly, every

appears in graph 6.1 for all money taxes. The populati
: . 5 4

10 years. OF all the ;:-.':lph: whao reach age 15, only 1/2
i . - . 11 » B

174 will reach the age of 35 Very bew indecd will reach 55, and, .||!|E~-|:g'|

the data Is scarce in the upper years, ig is lear that we are safe in saying that only

u..'i.'l reach the Age ol 25,

'||-.! LY

1/16 of the |'-|:|1;||_|I,;.-\.|| ar ape 15 will reach thae age.
Thie marrality rate i shown consisrently however we divide the data or take

it topether. We have very much the same rate Tor all taxes, for all money caxes,
and for individval taxes. The resules af the analysis can be stated with some
confidence, within the parametaers of the confidence limits given in the tables or
ieself: the Theban ostraka show consistently a very high
of 15, Whatever the popubs a survival rates are under
|:,|||. r|:|,' '!';.p'_l artion B oVer I|I|_' .|-_:|' i _-:"\-_' o O 0 )

5 ’
1ETH K ..,,L-.| w kY] :|||_' fEALA

death rare after the ag
5%, no moee o

!|||_' A ol
5. For 1 5-vear olds, the mean age at i 254 years,

than 1/4

£ prealoal pailion of

wve beem undey 30
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Historical .'I|:r|||'.\_'|.'|'|_l||- af the R srilis
3 ’ : .
& nat our purposs [ {0 more NERt than "'I.':-\. LE 7 FI.Z:'.IF'.IIZI.'. ol
. results, if they are correct, and to point our arcas of investigation which
Frudelu in 1 ght of this study. In the fi lace, & [0 point out
OUur EVHEENCE -\.'_|:!:..l|_'-\.':x & '..I' :.:|II!!!:|.'! |"--:'!'::|.II,':|:| 4] ]
| 15 year alds. aur mican aj
feath shown by the evidence of physical ant :
indeced by 1 here-Préaux.” ¢ it & lower, and in CAEIE PArESc with
the evidence of epitapt is lower than any category other than epitaphs fram
Rome
We think that we are safe in raking these results as a clear confirmation ol
Hombert-Préaux conclusion that the population of Egypt in the Roman
vl was o young one. Life was prol v even shorier than they had thoughe
{ the death rate more drassic. Instead of a population halved every 20 years,
the Hombert-Préaux result {above, p. 14}, we find a population being halved every
ten years. The social and econo implications of this are m hers
B 1514 4- '! T |'|_.=| Wil O SEe 'I'.|'|I 3 1% [ox TRREl 0 '-'L'-II-\-'!'I
nlain the many difficulties with land-renure fo in the papyri. i
b BO asEid e _||;i|_:I!\, I-'_"H.!'-:I'I-|'I'I'i|!:|' AL A Very '-'l\.'II.I'!' H$LEE
A1 SEEEVEEY :|'_'.:.|..'||'EI_ '\.:'.Lil MALLETE A CE .||.-\.I.:rl'|l.li.l
g for the future, wi be grared o a relative I CXpectation
ifie. And these effects would not be limited to ane time, bue racher, if they are
for Egypt in the Baor period;, probably prew i hroughout
classical antiguiry
It weuld be interesting to examine some ndicarors of econcmic life in Egvipt
from the standg gl ¥ ENess . incy. One effect that
such a ha 1 te should have w e o s [ ready

FraspiRiapiar] I i | ¥ PTIVALE £

towand | rapid tormover

i wttul to examine the !'.Il'l.i'\.

and amounes ol prag oed i wills
Durside Egypt, these results may have broad implications if they can b
LAKEN AT ARy k |-_| ol |'-_|:. arian of survival rates in !i:l_' |..-'I_":|'\--I{:I'I|.I:: '..l.._'\-:!;,': In
general, we should regard historical conclusions which depend upon great
longevity of some figure ; rently improbable, unless there is mdependent
EVIEERCE [k 1.:!:\‘!;]'1: SLIE 1 '.'Ii:.'. .'.lll'l':. |'-:-.:r.|'.|= ISR RS T i_:l_' BECT IR A
differemn |:!_'_"|! For example, the age '\-i:'.l--llri'\- ation of 30 for : Bparian .'1|.|.l|.'".l
Ty be very restriceive, as may alse be the 30 year q lification for the scnates
and m; gistrackes ini Bithvnia established by the Lex ‘s i {Miny, Ep. 10.79],
The eco §EL '|.'|'.|.. CATHRNE WO ..:I !'\l:' '\-|!|'I'|I.I:' ECk CNGEE WE |:.|l\.'|_' |||.L'_| '.|'_n'_q_'|:| !-n:'\-|

Egypr, and may be responsible for some of the characteristics of antiquity which

2. See phowe,; p. 000 1. See abowe, p, (WK
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section Four

Statistical Th COry

4.1 Intfrodwction

Hrl-n_:n;: !dil.'i:"l!_li X |‘.|~||:|.|| .,I,l_"5.|_|i|_'|:i:||; -c|1. :l:l_' :\-\.l_.ll:i'\-\.[i-q..ll !'I'.l_'-.l'll'l-\.l.'a I:'\-l\.'l‘l [ 44] l\.:l|.1:.|I!'I
information about longevity from the tax receipt data we shall fitst give a !.'.'.'Iil.'l.l!
[ of the methods, using the money tax receipts to llustrate the
discussion. The E;l_‘l":l_‘l.\,.l theory in subsequent sections is also iHustrared with
references to the tax receipt data. However, the theoretical results are applicable
in any situation where we have incomplete information about individuals, pro-

vided certain assumptions about the loss of informacion are valid. In particy
the methods developed may be applicable in conjunction with capture- recaprure
metheds used in the study of animal Fh.:-El'.Il.Il:.ll1I!- and we are currently studying
this P-.'-:n'.':'-||i|!. . A survey of such merthods is given in Cormack,'

The dara l.lh'l.l TR, r|'|:|-\,,.;l perions ."..L'\-| '.l\.'||-c|I|": payment of money (aAxes can e
ﬂ:ll_':'\.l:l"qll 1m RE I_ £t LW di_h.l INCE '\:\.l'.-lr'h Fisr I."\.Irlll"ll.'_ .T.II'\'!-\.' i1 |!'|l\.||l\..|'.l\.'!- :IIL' hir1s]
i which |1,|_-.-|||._-|'||x were attested, and the number I'II Py FHETLES attested in each
such vear for Mo. 90, If we assume thar money tax payments were o _.-*.5... LMY KN
each year from age 14 onward, then we know that the age at death of Mo. 90 was
preater than of |_-:!.'..|'. pey 46, We shall refer 1o 46, the minimum age at which he
could have died, as his pseudo-age at death.

In order to see how information about longevity may be obrained from such
dara we must first consider the case where the data is complete and we know the
true age at death. Assume that there are np persons who are age _.-l.'.'-- and tha
afeer x wears have elapsed there are n, Survivors for x = 1.2.... If we define a

survival rate a, for the population by

Pr :_.],Hl\."' at death = x4+ 1)
il i 1 -
= Pr (age at death & x

then we may use &, = Ay, /ny a3 an estimate of a, based on the |'|'.-:|ur:.' of the
Tt :

Hiol. A
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5 o 3
g perions. Far guch a population we may also defting Ay, the mean number of
.._|_!.|_r||:||_:| wears af life piven survival to igr X, In & ME CARE W hen i, [ # |

& for all x, and a plot of log ny versus x will be

ConstanRL, 19 “ . 4 !I.l Ik .

&
roximately linear. Thus, given the ages ar d of the ne persons, we may
MILE BN | thee !_|!:.:; of I\lR n, VErsiks x, andg, 11 it is .l|"|.'l-'=l'-!|"l-lll.'|'!-'
linear. ohtain estimares of @ and & and their standard deviations using the
||::\,"_||:|||'\-\.I||i5-\.' 1 A SECEon 1.2,
Suppose now that we use the p seudo : at death instead of the true age at
death for all persons Then we may define ny number of persons Wl
udo-ape ar death 5 gre than or -.'-.||:.|' o x and a a’.ll.‘l-\.'*--|.'ll:I!|:|‘:I‘::_'h El!--\.i'.ﬂ-:r
el it a’ . It is easily shown that, if the pseud - at death i one less than
ith for all persons, then @y = @, . . Similarly, if the pscudo-age
: k lews than the frae A at :;.I_'.:'I'I then I.'-I.l | B These are .:r:il-hipl

| o more realistic situation may be :-'|-.'~.!'_-.'-.! 5 follows: the

I-:-\..r--_|'.|:i.-\.:. A ._|.-:‘| at random i R | I subp lations, and in the LII.‘

5 * 1 ' ¥ i
subpopuiation the pseudo ige death iz k less than the true AT an death for k&

0.1,%,. ... Then ic is shos 1 Section 4.4 thar @) & a weighted average of

k e WNERE: Vo * ¥y ¥

a1 a e nt @ for all x, then
(it} if @, decreased increasing x $o will a, . and (iii) if the v;'s decrease rapidly

with increas ng | than flv on the ".r:-u. !.-\.'l-'- af - - R and
will give a pood indics n ol the et SUeve | Fate,
: s how th i ion could iz 10 practice we consider the {ollowing
model for the | ] : cipts: Let the g'-r-*-|:-.||.l'||!'. be P that at
OfE (3% payment 15 ateested 18 any vear in which tax payments hawe I.'ll.'lh.'l":
made, and asmume thae evens in different vears and for differen :.":'-:‘-|"|-' ire
independent. Then for this simple model for the loss of the receipts [or d
nformation on them) w have a sttuation whick Sk IE'.'='r 1o the situation
discussed above ie. the envisagec probabilistic mechanism for the loss of the
T |_"_|,|'_-\. "|_-- I|||_' |-I'i':--.r T i 1 1EHT ,!|'| ThERH ;! |'.:.'--\. aE s r":l:lq.'l.:l

TR - N ¢ ([ I'.'-'Il"*-l:-'.'

above and hence @y is a w average of &, &5,

model leading to the same results 5 obtained by assuming thar p wares trom

person K wom, a8 long as the choice of wvalue for p bor any person is
'|'_|,I|,'Pl_' 1EERE & 1 P Rt |‘|l\.' |:.'I.

This samic sitwation |_-'\-|.|-ci aleo arise as follows. Assume that there s no Iﬂ!l"\-

-c.l‘. ax _'_-q.'q_li"'\. _||:|‘| |_.!|_|: ;!;‘_lli. O CLEER Al r'!.:_- o | 1 :-'. (4L -...|I.|I !.l_'.-\.l an '.1.'|'.I.'|'. = B

made, that the '__|=.-|1|:|.;:|-;|' 15 divided into :|:I_||-..-|-|_:'.||_;|.-|-._ and that in

5.'_||1|,||:|'\-|.! rI 141 .||. -'\-|. the .I||‘|i'| |||I..|.'\-\. Weno |'.|'|1|'|'.!_'|r.||'||-. L Ln] iII-L' 1'-'!I'."'!l.'

pni'.||.|r':|:'= Ak 3 JoL Lk In the L.-'IE -'.!|'|:.' lation, the !.'x-h"-l-|-'-lg.'t' a1

death will be k less than the true age at death and, agaim, @, will be a -..-.-:_-.q:'lr.,:..l
E $
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| = v

a A combination of loss ol fedeipits ad above a

=lalubi] .|..'q.ll h.':-l!lr'\. 1 such o '\-\.I_II_I.;Ii'.'|_-\.'_:|:| .:I. LEIL' In:'|||_|!:||;'.:|_

% =

- 1 i - 1
15 an -|:1I\.I| i '“'I'!'.:I'.l\..lilllil WWOACH arises an III\. AT 'a‘-l!l' LA maOney

(AXES SINCE PAYmEnis were not necessary Bevond the ape af 62, Thus

62 and hence the |'\l'\-l\.|=l\.|'l"'\-""-' wal

ST WRELCE] b2, In this case 15 may I"':' "-\.I:'.'llrl' iI":.lI Ay 15 &

s which is close

i

.rli"'i.ll'

L REEC I"'!'.

Since & 15 a ratio cSCIMATE wWe iy

Tal i derdlin FLatelyl
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[his approximation will be gatisfacrory and the bias in @ will be small relative o
the standard deviation of & if CV, the coefficient of variation of ng + ny + ... +
M. » 15 small® CV is given by
1- (1-a} (2k=1)ak
[1—ak 1
di = L= 0o P T I 3K -1
L= B againg the alger-

Let us assume thar @,
the likelihood ratio criterion

I'o test the hypathesis thar fy
se "5 are not all equal we may s

i

b gy Jin B

2 -
* on L-1 degrees ol Ireedom. [n the

1|:|.' |i;'|ll I.'ll.l:.lll |:|. '.'H.I'I:I'.'I B .|'.'|'r-.-'-.|:||-.':.' . i

expression tor LR, s

LT &Y £

= i - |
fly Mgl I|"|-,! W
& Ol

the survival rate 0. 15 & constant & for all x, then |
Alzo Ay, the mean numb

At X, 18 .-\.!:.-\.. & CORSTRTEE :'-

[ & pigt Of '|I::::.l VETEUE X !-'\-I'Il_' E|.\,'-:_
Pl [T i s =
Of ke [of & PLESLETL s I'.l"' has survived

lowang Bo mula gives & as a tunction of

used with a relative erraor of less

The approximation 1/{1-a

2. WG
Yk, 1963, Seceions 6.4 and 6.5
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than (.1 PEr Cenin tor (R9<a< 1. Since A 15 a Mool one: ':-|:|||_|'|||| af @ conbidence
limits tor X Ty I'l:..' I"'I'I': iined by w-.|||'-xr.|:|:r g 1ue |:|'_'r|:".|1||!|_:_\-:|'|:.|'| sdonce |i.“.h
tor @ in (10). We note d % Iy fram the data

13 & F' |'-r-.'-x::: .|I|'|:.

ASE YEAT 1N which tax 15 ERELd
tirst wear in which tax is paid
£ 1 1 H
n wWhich tax ment attesiod

I%E VEar in ','.':I'_.\..| Lix |I.|'.'|.|'! [ ALLICHEEO ),

that the vears are numbe: =l in

rerce IF @icher (1) & X paymeng

¥y mefitE AnE Aticsiea For a peraodn '-'-I!I

he values 0,1.2, ..., EpEnaEngE W past

il ENE MECCHEFTS CHLIO

IF gTOUEp of (AXEs | W

fly |'||:'||'\l|" B Erscans '-'\-'!:Il'--

The g : ¢ resembles my anel we maght
i y 1

beldoa (o 2 pscud world in which pst rage i5 measured |

i :| & TIFEE &

h & tax payment is accested and g o-deacth occurs at the end of the b

vear in .",_.|I i |I a fax pavyment 158 afceste |,|. &% i.:'\-\.l"ll'l: SUFVENVEL e il _..'_|_.! :I'I\.I' |

18 i | [P
defined a5 toliows

. Pr{range

"'ll !"I'.' i -!l'-'l‘ll. T :‘.E-

p |~|-|,.' Ariom.
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study of the pseudo-population is of interest only it we can demonstrate
that information abour a’ vields useful information abour a,, the actual survival
rate. If, for example, we knew that for all persons ¢ = 5= 1, and it is sate to assume
!Ihl: I:II\.'.LI:-'I :.lkl'-| |'\l|...|<' &L [:Iq.' |_'|;|_| |||. [1||_' I_a;\.l_ VEar in '.l.'-l;i;,:'| X K5 E:-_|:l_|_ I_!|q':| Wi
wild have = My ] The situation we are conside Tng ks, of course, much more
complicated than this bur the following analysis demonstrates thae under weak
asiumpdions @, may be thought of as a we i:._-||||- VRS L T Bt

Azsumi t a probabilistic model may be used to describe the survival in
the population and the relation ship between r and s, we define the following
!'!!n!:.lll:: :
'..'_q.il_'_lr_lu :-:::l."l.'.|| !l'.l_l_q,'l:

L=

Span

[Mate that in the definitien o 2 the subsequent the
l"""-'ll-ll ol BPTCSRE LR . IO |.:I. IMONEY [RXSE,
convenient o take the « 1 at 149 vears in which case Plx

.

- LEn Nave

death

where T is the maximum value of the ich 1 I . For the
AGREY laxes, hor -\.-'\l:..l:ll'\l..'_: 3 Ear 1 IMENT | Efube | age 14 :|,E :l'._' 158 1%

iw - ) ! ¥ i i o
[true] ape 63, g0 char T = 41 W 1 it the [relatone at deach is s for s

< T. then we have

13

T & B ey # F 5 1 = &
[ he quantities Firls)w ill now be gven al models far the logs of rax

receipt intormation. These models will prove useful in illuseraring the subsequent

e R e SR e .
theory and in Section 5.2 we shall give evidence thar suggests thar model (C) s 2

r-.':||i-.r:r |'|'|-\..-i|.'-:' :'.l'\-l [|||_' :::||!~:|_'||| WE LTE COng

Mevetel 1 For esc I! 5 ot L. e AL me =K -,-,]:.-n- K i% 3 Constane |-“:

g In Wi -..n.I?-\.I.' § i, I||||'|_' :i|'_'|| ||;|'\..'|_' 1.-:11' %

. ocherwize.
Hoded (B Leo the probability be pothae at least one ax pavinent is atvested
for a particular person in which at least one payment may have been

made by that person. We assume that p is the same for all persons and for all
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ears, and that events in different years, whether for the same or diffesent

persons, are statistically independent of each other. We then have

4|

LHg}

Firis)

. =y "], 0 . 0 =N |
Model (C): This model & similar 1o model {B) exe CPr that now we assume
tor a fracoon <y of the |'-|:|'|.||.|'.'.-l:| P™ R fori 1,2 ..., where Ex, 1. We
..IIII".I-.
Zrl(1-pl™ +(s+1

£ 1 =gl
et = :|.'|| VEAE in which AL i:;.|-\.: [e]alsl |-_',,-_'|5,|: i3 :\,::-_'-\.r_-_'l_i ‘:u:..' A
and each other year by a 0. Then we can think of the
0's which describe the survival or nonsurvival of the
of 2 two state homogeneous Markow chain with
.';|| wikh '\.:.:;i JPEERE ||:'\.r!.|'|'.!r'||| E VT !::.
ml=1 |'-.|'-I.

|"'|-\.-.:'-'\-;| I

& =
PiPer Ptr Pao Peo

PlPei Pir oo

where the n step transition 5.‘::|:|'|.||1|'.'.:|-.'5- are denared o Fij

4.4 Relatronchip Between {ri and Psendo Survival Rates

We now obtain expressions for a, and @y in terms of the probabilities

and Pirk) defined above. We first deline

ix
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and = Vix+ 1)V (x).

Applying the expression for Cir) in [12) above we obtain
Wix)= Pixlx P oix)+ [P{xlxtl)+ Pix+1 | x+ 1) IFix¥1)
...+ [P(xIT)+ P(x+1IT)+ ...+ HTIT)F(T)
P[x IxP[x) 4+ |Pixix+l) + Fx+] Ix+15|P{=+1)
% oot [PIxIT) + ...+ PITIT)][F(T) + B{T+1}+ .. ]

= * e :
The relationships between a, and % will now be shown o be :|‘.'|.|1|t'|.'|1l.'
1 ) & - o~ "
simple when the probabilities Pr I5) have the following property:
]'r.:-|1|.'r|.1.' L)z Picia) for = 1 i.'!l.'l.'".'l'u.l":- an roand 5 only r|:-r:'ll-ll'.':|'- the
difference s—r. In this case we shall write Pirish= Fis o
For models [A), (B) and (C) discussed abowe the |:-rn'|'.-:.'h-i]ir'.n'1. Plrls} have property

p B gl :
{F). For model (DY) the probabilities Pirls] will have property [P}, approximarely,
when r is large enough so thae p!' L z p the imitng value asr—= =, ,

Assumning property (P} we obtain from (16) that
Vix)= F(0)B({x) + [F{1) + F(0)]P{x+1)
¥ ..o [F(T-x)+ ...+ FO]] [P(T)} + B(T+1) + . ..
FOMU[x) + F{IMNx%+1)+ ...+ FIT=x)U[T]
Substituting this expression in (15) we find thar

Fl0)U(x)a; + F{1)U{x+1}a,,, + ...+ F(T-x—-1)}U(T-1)a;
FlOyU(x] + Fli)x+1)+ ...+ F(T-x=1JU[T-1

where F{0iUix] + Fl1}U(x+1
[x.t
FIC)U(x) + F(1)U{x+1

T 1 - - -

s we |'|.u.-|_- CXPICESCO 2, af i 'I-'\-'-\:Ill_:l‘lln.l.‘l AvVETAge Of Ay, 2y L, " I|.'.|-r .y tames
a factor Gix,T) which we shall show in Section 5.3 is close 1o unity in value
when T — x is subficiently large in the case of the money

We may .1|.'\.|: |:|'-r.|i:| HEy | |;1.|'||':"H.:.:|:|' [Gr @y I termas .“'..

We ﬁn.l WTlLe
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LM x g Vix)+ a, Vix+1)+
ag F{O)F{x] + |iln‘= Fia) + ":'..; + ag F{O)P(x+ 1)
+ [ag { F{0O) + F{1) + F(2)} + ay [F(0) + F{1)] + a3y F(0)]P(x+2
1
E.'-:.il'lg the definitdon of Uix) we see thar the coeffictents of Pix), Pix+1
must each be Unity and hence the a's may be abtained |_'|'!.- ay.;-.|-.||'||_-L the i'-:|||-.-l.1.'i|:!_lL
svstem of equations:
ae FI0]
a, F(1) + a; F[0)

ap F(2) + a; F(1) + a3 F{0

Using (14 ) we obtain

ag Vix)ak + 2y V{x+1) Ghay + oo+ ap_p, V(T=1)ak

oy agVIx) * 2, V{x+1)+ ...+ ap_..; V(T-1) i

where Gix.c)= [1= ay .. fFIOUT)U{x) ]

which is of the same general form as (18] except that now some of the weights
E

r . . i ea Foa Py
mav be negative. For model (B), For example, we have F(i i+1}jp” (1-p)' and
1/F(0), a; 201 =pliF{0), ay = (1=p)F /F(0), and & = 0 for j > 2.

hence &a
We now examine the relationship beoween @y and @y in deeail for various
special cases and for maodels (A}, (B) and (C
Using (18} and {21) we see thae if T = = then @) ks constant if and |:|:|:.- 1]
@, is constant. When T = =, G{x.T) =G (x,T)=1 tor all x.
For model (A}, F{k ] and Fii)= 0 for i# k and hence ay = ay ¢ it x <
T -k - 1. Here, G(x, T} = 1.
iii] For model [C) with a constang survival rate @ we define

| 1=+ (k-1) (1=6:)]
.\ .
glid (1-FK)
where [ 1-pja. Then Gix.T) = H[T ) H{T=x+1], and the sum of
the flrse k weights in the factor consisting of a weighted average of a,,

e S & appearing in (18 iz, greater than H{k)/Hje= ). Mumer-
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ical values for Glx. T and H :a,, H:'\-'E will |_'||_' [ |::|-.i|_|r_'| :;.,! in Seerion 5.3,
If the survival rate a, is a decreasing function of x, then G(x.T) and the
sum of the firsc k '-'l-'l.':!:jll.h will both be claser o HHREEY in value than in the

case where the survival rate 1% a constant a.

We have expressed the pseudo-survival rate as a weighted average of values of
|||l\.' FUTH |'|.I= TATG ?!III. |;\! th 14 P :|'\l|;:';:|. P ]l:l!lll'\-\. ‘I I:|I.'||_ r!||_- .'.,||_||,|r I::|1;.'| 1y}
{18) is close ro unicy En valoe. It is unlikely in practice that we would be in a
situation where we would know precisely the appropriate probabilistic model for
the loss of information, and hence numerical values for the weights cannor be
obtained in general. This imposes a limitation on the inferences about the survival
rate which may be made from observed values of the pseudo-survival rate.

'l.rll ._:I Wi i":.l'-"\.' |J.L'\'|':-|E'-c'|‘| :I":l :|'||.':'|.':- |.:||' 'I!l_' 5.:'.r'."'..q,| ke we :'||'||.|-..‘|

i
5 . 5 ' A -
alzs have done this for a quangty closely related to :".,_ =y L4 =151 I!:|'.|';|_'||_'r af

3 L Ee 4 . T - . . . - -. I - g -
additiona years of .|'-.|r.|'-.||l:-:-.|g: x, For, if we define g2, Efsls>x] and

=

py=E[rlrax], then it can be shown thar g is 2 weighted average of iy, Hs o1,

minus a quantity which is relatively small if T = % is sufficienty |.1r1'|.'.




aection Five

Stanstical Analvsis of the Data

5.1 Introduction

We shall now make use of the theory of Section 4 for a statistical analysis of

3 :
the FaX recelpt data, The mnalysis i divided tneo three parts: (i A stacistical srady

)
of the lengths of the intervals berween years in which payments are attested and
of the number of receipts obtained in each year in order to assess the adequacy of

various models for lows ot the receiprs. (i) Estima

‘- o
i Of SUrYIval rate 3
: he f i r
number of vears of addivional life. (1) A discussion of sources of error

3 Sl : = :
cmphass will be an !||-_- analyeis of the dara for money taxes, sanc &, bor thess
taxes, there i water hikelihood thai payments began ar ape 14 than chere is fri

:Ill_' [ ain EANES

3. & Asseceraesl '.r MWoadels _,'-." Lass of the Bic Hpls
A number of _'_'||'| listic models for loss of the receipts were ISR T
Section 4.3, It is important to know it any one of these is suitable for our data
ETRCE ¢ |.,"| CETRE |l|'\--|x;,'-|'h.;,'-;:. |'l!:|;!-:':':'l. o '-'..'l':.ll. W |'|.I'.l.' '.:'I.l'.l.'l:. ETESALTES A 'H.l'!l'l::il'
tionship between the pseudo
of the taxpayers, Mo. 90, there large am

[N1s |_‘|.|r.| =

with an analysis of
The money tax data for Wo. 90 i given in Table 6.1. del (B] or Model
[ B

) is suitable for the los of the receipts, then the z;% can be considered as a

sample of size 25 from the peometric distribution with probability mass function

= &
&

A v soadness-of fie tese vialds 3 valee of 0.93 for the lr_u.-.;h-:_-u af-lit statistic on

I degree of freedom and no .|:'|'-.|rl'.|n_- rom the assumed model is indicated. The
ung. test provides an alternative o the x¥ test which may be applied in cases
where there is less dara and we shall now describe irs application.

If we denoie eac h wear in which no ':".l.'-'.'ll'.'ll! 1% -l".'!l:i.'-hl .if:. a EErg -l|l-\.| cach
vear in which a pavment is actested by o one and if we record these in their order

TS St
af securrence then for Mo, 90 we would obtain the following

a9
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TOTT R0 I L T RO I TN

1 r b - -
To this string of 0's and 175 we may af a runs test bat we first excluede the two
E ]

digits at the extreme ends since they will always be 1%. Thus we apply the test o

the sequence:
0 8
We define e
My ::|::.'||'rq:.' al s,
My= number of 1',
U = number of runs.
A .5_|_-;~,|_,r||1;|._-.|-. of the rans cest is gaven by Bradley! and tables for carrving
T B TS T
out the test are given in Gwen® for the case when M, < 20 and Ny < 20, If cither

of My or My is greater than 20, we may use a norm approximation to the

null distribution of U with

N, — Ny )
F M - 1)

unless one of Ny or My is very large and the other very small, in which case ic s

.

bemer o work our the exace null dismribution of U, tormulas for which are given
254

Mo, 90 we have I, 7. H.‘ 24 and L 10 with E[U 11.8 and var

1.88 and no depareure from our model is icated. I for Mo, 90 we assume

arge number of payments were made in each year, (1) the probability ol

any ofne belig atpested iz amall and iz the same Por each recetpl, and [ifi} the
FECEFLE SEriye Or ore ::I'\-! :|'|‘|-.-:h.'|'.-.:.:-::r W |:|. [ == ]4 I: 1455 !I'u.!l r|||.' Vi & Ay :Cll\.
considered as a 'H-.II'IPI-\.' from a truncated Polsson distribution with I."'Ill'fl-ll.l'lil'\l-

ITAASS ENLTHC BRI

a1}

The mean of chis diss iom is ™) and an estimate moof momay b
-lI"'..:iI'l'l\.I I'\l'- .'\.ll:'|II!|: r;:-. sguatenmn Vv it {1 ot .'.n;'\.r _'i'. l,.,'l'“. e w s :i..q.- ,_||;\-||1|g-

z §oo - r ) ;- By .
ITEEAT. ir Mo, O, § 1al W p1 1.94 and a X poodness-of-iie vese EIVES A i3

¥ - I
value of 1.68 on 3 de BTEes OF Trogdalim, and no :‘\-I!'_I]:::..'.II":: |1|'|1.|| e from the model
[ 2] 15 I'I':|I'\. .-:1'\.'|.|. |:‘I'\. --kli"\-l.'."\-'l."\.! .Ii!l‘l |':~;'-\."\. i|.'-\.! '|'.Ii.i-i"‘-\. tar this Eest arg EIvEn b r‘il_fhl'.ll'
§ 3 5 2 f |4 H . T
15 where the expected value is given by  2601.94)" ¢ for v & 4 and the
b [] =g 1A .

{ Sratinnicel Tabdes
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Eniry lor v = 518
A,

r .. ¥ - - | -
chosen so that the sum of the ¢ e bl values i the -..|:|||'-|-:- SITE,

T
L

" i R @ | n B = T
In Equaticn (&%) pois the probe 14" that at least one paymeent is apcested in

L. E 5 L L 1 5 - ... i
A4 Even yoar and this should be related o m of COuation 26 .||_-\:,|:'_-_|:||-,: ter the

AP (27)

An approximate 95 per cent confidence interval for p using the z;'s is

{1113 ils 2ay)} = {0.66, 0.96)

e a3 ad T L
whete L.28 and $5=0.12 and thiz 15 in :|_'| AEFCCMEnD With an approximaie b5

— 1 m . - " n
per cent confidence interval tor 1 =g obained using the v's; which iz
.66, 093],
-
'.'\-\.I'.l_ll' Iy &an Mz afe the 1 il |il-'_' :'q.l.!.l:;l_:l"\-\.

g =mi{l=—e"™

CTE % % CIiE S il srandard dev i.lI:i- 1] |:|-I|||_' FRACAN #IVER |'|'..
Here 55 is th T

1 15 :.I'l.' S ITEERC 51540,

Dbserved and -'l\.|'\-r-\.:.'-j walues for %° goodnidii e resr bos enoney fax data for Mo, e
1

Compured value iz 1,68 on legrees of {ntedom

[ "I"r"":"':! number of vears im whach
1
Oibwerved pumber of vears 1nw ¥ PAYMENTE 500D WEIAE Erisficaedl

Poizsom medde

H.40

B |

he whole pop larian we .“.!._i.r PXpPOCE moadel (T cguate since ot

- : -
affece, model b uals with p permitted to vary from
to person. There is much less data for taxpayers other than Mo, 90 bur we
che runs Iy o the data from some of these but not the

s ness-of-tit test tor the ErUnRcat d Poison distribotion PArEry because
Al £55 ]

£ litple  dat aartl e 5 1XfRAYCrs may have made "I.I:" a small

1 1 aeh vEar i mng Anissan madel . Since
unknown number of | ach year i ting the Poi e &
I

PRTRTr imates of paramerers when Bitting models which
t is dittic

to cheair
re mixtures of distributions as in model {C). it does not appear to be warthwhile
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Approximate

I Statiiu
Idemtifyang

Miember o
l'ax Payer

[
13
18

]

23
2

I8

Figiee 16
Raosults of runs fesis on o : and mon-occurrence of payments in the veari between thode
seard in which Hraz and lat pavments are atcested, for the M indiv

in winich payments have been arcesred,

1als with 4 of more years

|f‘-:'| [a]4 FLls al Wi BdF AV LN Jl:l:ql'l'_l:q_':

number of vears in which st least one pavment attested (excluding the first and last of
LEdE VEaEd

na |||"\-r T i -r Tumns
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B attempt Btting models to the pooled dara for all the LAXpayers.

; Figure 16 gives the results of applying the runs test to the data for indi
'\'I'Zl.l.i;ll"- '-.'-irhl payments arcested in ar lease four years, OF the 3 rests, six yield
resales sigmabicant at the 10 per cent level and, of these six, three are significant af
the 3 LT Cent !="'-'l.'|- The teses, considered oo :l;i1'|,-|:.-_ do fot indicaie any
.||_'|;::|.".|.||1':|.'- 4‘||.';!-|rl:l.lr|.' from Maodel (C), since the number of -.||_'_||||'|-..||:|; resules _;.;
the various levels of significance do not differ -II-'|:'r-.'r|.||:-|l.' from the -'."'-I"I.'.':-.'n:|
I|'.II'|":I'.H.'.' a '-|'-|'_'.'||I.!I Nt rq_'.‘\-LII‘.'\- 4] _%-1 illi?.l.'PL':II!I.'I!l: EESES ->I' '\.'.ﬂ:|i'i-i.\_.|||.\_-'_" :l'\;l; I'\.r.;.l'\._.

ility of -\-lﬂi:"\lx'!"\-i'll_'_ i T more ":-i:.!\,lliril\.il.'ll: results at the 10 per cent bewel is 013,
and of l'-|.=:-l:rl.".rI!; }or more at the 5 per cent level is 0,25,

.I.:'H' -\.I-E'll'\l-l.' .II1.I|'.':H-i'\. !-l'.l_"e_'\.l. L9 ',I'l...l: !|||'\-:'-:\,'I I; ||:;|:, |1|_' _||1|,1,-,1F|r;_|||l 'I,-r ||'|-\:- |:
of the receipes. However, the analysis is necessarily limited because of the sm
amount of data and because we have no Wiy ;,||. ERAMmInIng the intervals between
age 14 and the first payment atrested and between the last payment attested and
death and they may have differentc stagistical propertics n the ones we have
been examining although they would not have different properties if mode] (C] is
valid. In particular, for an emigrant the interval berween the last payment ateested
and death would be longer on the average than is predicted by model (C).

We IE.L'--L' !I|'|5!'|1|.'|'| I:I!r FUNS [CELE [ !I'.l_' ._‘I..r.. r'u:r r_ill_‘ 11 i:h,!i'lil_l:' ;i-. who !'.n i

¥ [AX PaYIMENS ateested in ar least four years sinee we need at lease this
much data and p?-.-h'r.l.lf.'-: more for the runs test to be usaf WEVEE, W Rt
CELIMALT '\1.!||.'!'|.|| FTale .!5.;|_.: Oy ne |_‘|.||.| '!.-'u r!ll_'-\.l_' 1' ;'I1Ii'|:l_1.||.5'| SRS E I::h
condition: ‘gven that tax payments are attested in at least four yvears,” upscis the
|.\_'!.|:|:|'|-.|:;!'| |'||;|_'\..l\. e r-!Il_' FANET, Es .|!|:\,‘! SN, S .,I:;.'Il.ll'l | The
condition ‘given that the range is greater than or equal to one,” which is equivalent

En |!‘|-_' |_-.|.'||_|i '-,:H.'l_'|: [||;|[ DAY IMENTE aTE .|r:-r-xn'|| in at |-:'.|'.'. twi years, |‘|'\.:-:'| | n]
- | il 4

have this |_"'!-|‘.|."'|.'r RIECE

i Fr ':.'.-.rli!l.' s x+ 1

i, T amey, - ¥
=

Pr | range ¥

11 r.|llgm'-9
range = 1]

In the next section, estimates of sunival rate will be made assuming property (P)

and using the daca for those individuals with range greater than or equal to one.

£ 1 Estimarion of Surivival Rate and Mean Number of Additions! Years of Life

In applying the theory of Section 4 we shall use absaldute rather than relagive

ages. If property (P) is valid, then equation {18) gives the relationship between the

peeudo-survival raee, &, and the survival rate, a,. Let us temporarily assume that
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GlxT) =1 for x = 15, 16, ... .44 for the money taxes where T = 62 IF this iz s0,
then g 54 W|_'_'|_:J|[-_'|_| average |_||. 'y B P R [ | 15, | [ P .-'i‘l'. Since we |1|.|g|'|r
gxpect dy to be constant or a decreasing funcrion of x a8 x increases, if our dara
suggests that a; is constant bor x = 15, . . . 44, then we might infer that ay 15 also
CORECEME f-;:-; | Il_',_._b.l_ t|||_' CAITE r.\_|||5|_' |:-F X '..'.l.lll-;,'x. EIIC i iFE. |.||."'|.'r|'.|'\{|_'-.| k1N '|'l'l_l'.|||:| l].;
We begin our analysis, then, with an examination of &, and following that we will
study the possible values of the factor G(x.T), for if its value is appreciably
different from unity for the range of x values under consideration, then interences
.'l]h-l'-'. iy 1-.'-'.'-|I|-::. |.1|.' much morne l.‘|i'i'|‘-:.l.'l:.-'l: ] .-n.:l-c::.

If the p.--;':.l-:l.-.: survival rate -EI.:,_ i constant we would expect a E‘r.||.1|1 of ing :|1',_
versus X o be ,1:.:-|_11:;'-.iu1._;|:|_-|':.- linear. -[_';r.||'-|'|~.' af |-.:-:q n, vessus ¥ for various fax

LY pes arc gixi':l in Graphs 6.1 ro 6.0 and they are r-::-l.lt';'hl:.' linear Eh-l.'ll.'-\'.'l.i”:f tor x=15,

16, ... 44, |..'.-.||:|_; the likelihood ratio test of Section 4.2 we mEay make formal resss

|'|‘| '-1F|1llril: ANCE :|{ I|'||_' ..'|_|:'|H...I'.|,':, .1.'. rl.:. - F;ll‘ :I:l; MOREY [RXEES Wi _||;i_|1|_1‘_¢'d I;-!||_l

following procedure: Since local fluctuations of a; are of little interest and
because of the small amount of data we shall assume @, i constant over 5 year
periods and test the equality of the pseudo-survival rates over successive 5 year
pericads. Hence we use the test statistic LR given in (9) with K = 5 and L = 9 bt
Wi Tnuat :|-:|_iu.~\.=. the formulae asociated with the test in the 'I'n'ilnu.-in!: weayv : for all
X r-:'|:-|.|-.'|.- My l:l‘:.' Ny .15 anda, :5"." &y . 5- For -'.':-u.qrni.l:l.'.

=

iy iy R - T s becomes
By, = Bs and
i | cax T gyl [ | Fla '] R | |||.|.__|'- becoimnes

R oy ; ; B p ; ; :
j B + By * oo Rppaa Mg + Ny + MK . idl

The value of LR for the money tax data using the data in column 1 of Table 6.2 is
13.2 on 8 degrees of freedom and no departure from a constant value is indicated.

Since @y must approach zero as x approaches T, we might have expected the
above significance test o indicate a non-constant @y, bur there are very fow
survivors for the larger x values where we expect a; to be small and hence our
significance pest is not wery sensitive to departures from constant a;

We will now assume that a; and &, are constant for x 15,16, ... 44 and
proceed to estimate @ and A, sqill -l:n‘:-'.lll'lil'.E that Gix.T) = 1. We will .-:nil'.'l.l:r [z,
(7) and (10) with n, '!'I.'l:-l.l.l.-\.':z by fig. 15 tor all x. The results are given in Tables
6.3 and 6.4 for various tax types for k = 30 and, for the money taxes, we have
also obtained estimares -!:-:I'-!.: k = 20. The estimates are re rn.:rL.lh::. consistent and

I‘LI.' ||‘|I.' r|'.|.-|1q.':.- Laxes I:'iu.'r-r Seems Eoe ]:-L' =3 -L'h.'hl.'l'l'.l.l.l ||1'i|"|._-r-;-||{ [ I_Il_'l_'“:i_'l_'" EALIMArEs
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baved on 20 and 30 ¥ EATs ot data, and our choice of k= 30 Fo |:1.|lr.'.|'||; eftimEates,
though somewhat arbitrary, does not seem to be eritical. In comparing results for
different tax types, it s necessary to keep in mind, however, that the estimarves
may not be independent: fear example, dike, bath, and poll taxes are each special
by pes of money taxes, and “firse |:.|_;If to last receipt of any kind™ computes the
range as the difference in date of the last receipt (money or grain) and the date of
the first poll tax receipt and hence both money and grain taxes are employed.
Evaluations of CW using (B} indicare that we are Justibied in neplecting bias in our
ratte estimates |:|‘- ] .|!:;,:| that !.?_ pwes a :..1‘.i:‘-':..u.:-c|r:. varlance cstimaate. Faor
l\.'\u.'lll."li.‘. i'-:nr l:'ur- money taxes based on 30 VLArs of data, we |_:‘.:[.|mq|_| Y
[I_?I!':-."',‘.'.!'l 15

In order to obrain some indication of the mapgnitude of the facror G(x,T)
.I|"E'-='.l.ri::l_-1 in (18], for the money tax data we shall assume that the survival rate is
1 constang, a, and that ."r1:|-,|-.,'| (B 15 _||;|_|--_|_|_|:.\l_'_'|'|||-\. 15 AN Qv ersampil tl.-l':il::: |_'|'II 11
can still vield useful results for the following reasomns: 1f Gix.T) is almost unity in
valube, I:|1.|_--| we may consides g, 25 A W sheed averape Of Gy, Ox s ga and
Enees about survival rate will be easier to make. Hence, we shall look at
numerical values for Gix,T) using extrems values for @ and p (large bor a, simal]

for o) which will tend to make G{x,T) small, and hence will give us some

I
indication of the values of G{xT) in possibly the worst sitoation we w ill
encounter. Certainly the extreme choices of a and p will yield a situation worse
than that in which &, decreases with increasing x ind Maodel [(C) is appropriate.
Lising the money tax data and pentatively t g ':i::-.'|' 1, a 95 per cent
confidence interval for @ is (0,913, 0043 and a value of @ = (.96 would seem to
be a suitable extreme valuc. See Table 6.3. Using the values of = 5.10 and &y
0.39, cbrained by pooling the 25 bor all 120 persons with money £ |'-.-g.r:'.nnn
attested in at least two years, a suitably representative value for p is 1/{E + 3ag)

0.16. Mow G{x,T) is given by

T340 4 (T-x) (1P

Gl x.T)

1-pha: see (i) of Section 4.4, Using the abowve ¥ s for @ and p we

where
T 1 S0 o
¢ that a “:i|_||-\..\- o value For Bz p= 081,

Lizing &) 0831, we olbizin

GixTi=0.939,if T 10
o980 T — x = 20
05998, if T —x= 30

I ' T | o T - 1
in view of the extreme choice in value for §, we are |mr-_.l,...|-..:. safe in assuming r|1.‘:.
y L - ; i i S R
Cix T is effectively umity lor values of x as large as 44 [or valoes of I'=x as small

TE T 15 € L H | 1y WL I
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ag 18). Also, if we use § = 0.81 we see that values for a lower bound for the sum

af I:.!I-;' ﬁr'.-’. i‘k. wu‘.yjltﬁ i the l\.'l.]lrl.'hhi.i.l.'-l :'-::-r t'l-:‘ a8 a wi‘i't:,]ltrd. ul-'i.‘r.]s_l! I}F [
By s o are 3._:i1.'l.'|*: |:-:.' 0671, 0932 and 0988 for k = 10, 20, and 30 re-
S?cl.:i'-'l.'l:.'. fee () of Section 4.4, II"u: 13 r]lnn*_qil'.p__ :E'nu-]'g.- writh X, then we are

probably sate in considering @, as an average of @, values over about 20 years. We
have, however, ignored the effect of immigration on the weights which we assume
to be “"'l-lzt';'hi‘”: o sechion 2.4,

In the above argument we first estimared @ assuming G{x,T) = 1, then
examined walues of G{x,T) using the estimat¢ of a obtained. There is the
Ir.u.l.--:r'n'.u']'f:_'. that a, is nearly uRity and the value of 2’ is just Gi{x,T), and that the
above argument is not valid. If, however, we take @ = 1 and p = 0.16, then f =
0.84 and G[x,T) = 0.995 for T-x= 30, Hence, G{x.T) & 0.995 for x = 15,16, . . .
32 and this does not agree with the observed values of a; which are much smaller.
Hence, tor small x wvalues, it would appear that we are justified in making

inferences about a, using the values of a; .

5.4 '“l:l_l.'l FEfS -_:I_II" ."'I.';,.l.' 1] rl'.-._- .I'l:.' iR LR

It the pr.'-|.'|.|.|1|§|-.:|-. model tor the lom of the r:--.':_"iprs iz vzhid, then the
statistical analyziz enables us to some extent to assess the magnitude af the errars
in our cstimates of survival rare. However, we have VETY lictle data for ,155¢53i|1g
the validicy of the model, we are not in a sitwation where we have a designed
L':I\.FL'TII:I-\:'I'.':. .klu.l '.|'||."' I":I||||-\.'| r|-..-.'--. (p[+] :.'II!::' IMED ACCE FTNE S1EC I: [!|i||a'_:. AR :_5||_' |:'|-|‘-l.'|:: 1_I':
cmigration, Hence, there are many sources of wncertainty in our estimates whose
ctiects are difficult to assess. Sources of these are discuszed below and in Secrion
2.4

(i) The methods we are using are vulnerable to systematic changes in the los
of information in the time period of interest. For example, because we
have no receipts beyond a certain period of time, and relatively few in the
:-'l\.'.lr:"- nearest I:!'I:' -c'l'l-\.l‘i l\..-F r|'||'-. |'\l|_'.'i:||_| ::I' :il.'“_' ||'||_' |:||,‘|'i'\..'|:E|_|d'_|_:\I '|.|,.'1|_|'| Wore
between the ages of 14 and 62 ar or near either end of this p-,'ri:_u,‘l aof time
'U.'.I: .||'\-FI|.'.'|.' ({4 ] I'l.n.l_' ‘ﬂ.!l:llll." :i'\.'l\'.':"\-. | Lo B 1 L 3 I:I'Il\.' -.-I'r':-u:: |_:-|‘. I:-!|i3 ] 1.l_'|:‘\-.|r.j[l_'
Estiman: |||. the survival rate was made USINE ||:|_- money taxes but '-'-"i"I: the
'r-'_'q.'q.'i]*-l:- l-.'||:.' for those mdmwviduals whose entire |:_|:-.-F-:.1_.-ir._g ?pri:;:d lies
-.l.-'.r!'nn I:.!I:' |'|.-I'|':r.|| I.I|I!_'h|.' .:-I' YEARS |:._r 'b,l.'|||.; |'| wie |'|_.,I.'.q.- '.LI::'I |'.II':i. i" '|'|'='I1'\.|'- Wi
have eelatively |l.r1'_|.' numbers of n':'n.'i|:-:1. The cstimates are FIVER in Takles
6.3 and 6.4 in the line I.I.I-Il.'":\.'-t:: Wloney () and are SEETI :;.| I:H_- Consistent
with the other estimates,

If the survival rate is not constant bur decreases with increasing age, our
estimate of A, which we have taken to be independent of x, may be too
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larpe for I"-'i.-"- % and too small for small %,
e

for whom we have daea.

do not know how representative of the population are the taxpayers

Any errors in suppositions about the eax liws at the tme in question may
result in biased estimates

An '..'||.|-.'3'-.-.'||,1-.-'||: .xl'.:L|:- using other historcal dara and possibly  ditferent

l'll:.':|'l-ll.|'- L5 gjl.'t CSLLMATEE F--I COMPAartson |.ll.'l-'l.l|l:"\- the -::-|':|:. WY W Can A3SCES

the ettects of these and other sources of errar,
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Table 6.2:
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Fabde 6.1
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goe Column (1) of Table 6.2

Graph 6.1: All Money Taxes
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I:,r,LFlh 6.3 Dike, Bath, and Pall Taxes
See Column (3] of Table 6.2
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{iuirh 6.5: Bath Tax

Sed Lalumi

e




L
]

| £nk

] .
T i
ra p=
£ —
.- .
L G
b= =9

] L

- =
—
Lo -
= "

o -
- H
- =
" i

ko cw e

See Column

FAE |
IEE —CEr e




| &

B

(7)1 af Table 6.2

IEATH AND TAKES

Pseudo-age

See Column

5l
=]
T
-
=
=
L]
=
L
m
e
=
-
2
=
=
=
=
=
[+
i,
o
-
=,
N
[
-m
o

o | M PR el LpILAL




L AFHS

I'AEE

|

H |
L 1

B = _

- R~

. i

m 'R

e - .

- 55

oL -5

) [Fr I

- = —
[-% i
g ¥
= |




x

DEATH AND TAXES
lara |_'|F| R E .lﬂ.[l Taxes

ettt AL )
Foe udo-ape




Section Seven

Index of Persons®

| oles son of |'|"_-\,':| |_'|'|'\-||E|i:«.
Paxes in money s O, Straesh, 49: 5] (9 B.C)- 53087 B.CU)L
laxes an pro €} Sfrazeh, ¢ 13 B.C): €0, Breges.-Berl, 6: O Siras
11 B.C).
n ol Apallanios.
Whr 359 (9 B.C.), of, WO R & 433 WO 767
L Bl b rbs (4 BUCL .
of Harseesis

2 (9 BA Wik 15

P 28; 1323

2.1
cf. BL 2.1, p. 5950
. Phaerts son of Petemenophis,
Faxes 1n money: HOF 1549
B, Horos son of Permamis
Taxes in money: Ch Meyer 36
10, Herieus son of Paapis,

Faxes n maoney: WOk 37000 33):

11. Fetemenaphis son of Harvorhes

[axes in money: B0 1053 {34

CIEDoh ae Erer




DEATH AND TAXES

. Kemods son of Psenchnoumis.
Taxes i Maney: ), Hod, 464 | 1'5_! GLIELHE
3. Ptollis son of Psenenouphiz
Taxes in money: €. Bod. 591 [36); WO 380 (38); 381 (39); 382 (40); 1377
42); 1555 (42)
. Pechytes son of Aronnophris.
Taxes in money: O, Bod, 643 (36); WO 1553 (38 O Fod. $62 (67 ).
. Seeianos son of Horos.
Taxes in monev: O Serassb, 180 (370 &b [38): 67 :‘l'l r G [41).
: |:Ell:llfa'-d'|'.l|x son of Phatres.
Taxes in moqey: L Bod. 948 {43).
laxes in Elfn-:h:r-.': WO 769 (37).
Epikrates son af Mmoo
Paxes in money: WCC138T (30).
[axes in i wceE: WO 769 :_'!-._':.
. Pikos son of Petepsais.
Taxes in moncy: O Bod, 472 (40); WO 1376 (42); O. Bod. 597 (45); 600
49-500; 250 (49).
Cnnophris son of Kemods.
Taxes in mvot By O Bod. 1694 (427: G046 (6],
. Pamonthes son of Harvothes.
Taxes i money: HACR 3BT (42): 404 (53] 1393 (6],
. Kametis son |:|-|".|;,.|:.|::"H..
Taxes inm money: HAC 392 (44 595 (47);
. Oworouerss won of Phatres.
Taxes in money: € Bod 475 [45): ¥ H Leic, 103 (65): 0
{740 L. Meyer 86 (75); O Lefd. 1 15): 0 Bod. 428

Taxes in |'\-||:.;||:q,-_': O Bod. 1175 (68 1176 GO,
. Maseuris son of Petearpochrates.

Taxes in ev: (0 Serassh, 264 (46) ef. BL 2.2 p. 150: 70 [46): 74 (53):
¥y

7: 83 (59); 267 (63).

75 (54); cf. BL 2.2, p. 147; 80 (56) cf. BL 2.1, I

. Pasion son of Phthomonthes grandson of Pikos.

Taxes in money: O, Theb, 97 (46) bue ct. BL 2.1, p, 38: B0 1623 (6 3

JAmenothes son ol Petechonsis,
Taxes in money: WO 398 [[49]); 403 (53): 1324 (561,

. Panameus E:I.' L= :.I.'-' SCEI -\.:F Hermias "||_‘| ?‘;l_'||i'|||_|-_'r'_'\._ !:r_;'||4_-\..,|'||- |_||- H-l-".'l-": !||_-\,_
laxes in FTNOEY {1, Bod. 486 __"I"\.'; 3 150 455 _|'|l1' Al |1|._r3|_|!:-§ ) Beud.

480 (50); WO 773 (69); 1049 (86],

_ Mechithmonthes son of Thoaeas

Faxes in money: O Leid 36
28. Pibouchiz zon of Pacecsis,

Faxes in momey: WO 402 (52): 413 (63): 414 [63): 415 (64 416 651 417

[67): 418 {67); 420 (68); 421 {[69]) cf. BL 2.1, p. 0.




INDEX OF PERSONS

29, Eponychos son of Horos grandsan of Eponyehos.
Taxes in maoney: € HBruss-Berl, 26 (56); 0, Bod, 499 [(84]; WO 1410 (85):
1413 (B8); O Hod. 676 (B9): WO 1415 (96,
30, Pikos son of Petechonsis
Taxes in money: O Bootle 1 (57):0x Bod. 571 [
!ll.- I"h'nl'\.n IR.II:-II.'.'\- ST |:-|‘. E'I'[I'|||.l.| -\.:;.'\-|||'\-||1-\._
Taxes in money: (. Heid 108 (58): 107 )
) Herd 258 (63 Ok Mever 37 o,
Taxes in produce: (. Meyer 42 (77).
. Hermizias son :|{ -I::'!:|!'|!. & s F.-.|||1,;.x||:| -'\.F. |._I.I||"-|'_
Taxes in money: €L Bod. 1053 (62); O Brss.-Berl. 27 [63); BO 1394 (64
O, BROM 9 (64): O, Bod, 1055 (65)- B0 1395 (66): 1565 (67 cf, BL
2.1, p. 121: 00, Bod, 603 (677 605 [6R): WO 1402 | s 1408 T2 cf.
BL 2.1, p. 108.
Taxes in produce: O, Bod. 1178 (727).
. Petechonsis son of I’:".-.'::l-:-::.'-':'l:-'.'-.

Taxes in money: T Bod, 1056 (670 566 (69): 522 (10E

i, Kametis son of I"-:'::-.|r|'-r-.-x srandson of ."'.:n;'|:|1-r|'.|-. and Tasemis daaghrer of

Paomris.

Taxes in money: WO 419 (671 422 (68); 0. Perr, 86 (68); WO 428 (709; 429
(70 431 (710 430 (71); 432 (72);435 (72-3): 434 (73); 433 (73): 438
T5); 441 [76]); 439 (Ta); 44T (TH): 448 (78] cb. BL L1, p. &1} 163
84.5

Taxes in '.'\-|-\.||_|I.|.'-c': W T74

T0-71 ).
Eametts son of Kametis t—_|.-_||1a:;~\.<|'| of |":'!-\.'.|!|'\l.'-c % great :.'_:.I'!I.-EH i ol PLET !"Ii!' FITES.,
Taxes in money: € Bod. 672 (69); WO 774 (70-1); 1281 [(80] cf. BL 2.1, p.
100 4] [B4): 465 (B6); 1284 (87
. Peensentithoes son of Pibouchis grandson of Patecsis,
Taxes in money: MW 437 (75): 442 (T6); 440 (76): 444 (T6
TRO): 449 (79): 452 [80); 455 (82);: 1283 (B3); 40
472 (87 ): 1285 (88].
7. Psenamounis son of | |_|ri1:'||1:||i:‘-\. !-.-.|!-.|_|--C|'| y b Maseurs.
Taxes in money: £ Theb. 43 [Ta): 44 (TH): O Rod. 963 (81): ) Theb. 49
a6) cf, BL p 36 50 (Bo) el BL 2.1, p. 36300 Hod. 511 (97).
% i"'\.l,-l'...'ll:l.'l'\-l'\ won af Csorowers g wndsan of Phatres.
Taxes in money: O, Stracsh, 93 (77): 94 (797 J; (L Boxd, 609 (81
. Miaienris gon of | {arphmois.
Taxet if MOneY: k. .|.II=-"II-' 8 [ A5 jalh; R I":""II '-'"|.1' H1 L) Thae
82): 48 (84) cf. BL 2.1, p. 36.
Taxes in produce: . ROM 34 (105); 0. Theb. 120 [126).
40. Pachoites on of Ammonios,
Taxes in money: WO 446 (T781; 454 [B2).
4]. .-"-|.'l'--| os son of Arnouris.

Taxes in maney: B 451 (BO); 467 (Bb): 477 {H8-4 0% [ 100]).




DEATH AMD TAXES

e .""h'.'!,":'l'. ros son of Poc |I:.'l:l."\.
Taxes in money: O, Bod. 674 (BO); WO 457 [(83); 458 (83); 468 (BY]);
90); 1414 {91).
. Panameus son of Phthouminis grandson of Psenchnoubis.
Taxes in money: W 456 (82): 462 (B5): 475 (89); 484 (93)
Chesthotes son of Maicwris,
Taxes in NGREY: 0 Hod 568 (82 I

Taxes in progduce: O B, 1212 (118

|"-_:\,||-.,:\'\. S0 -"\.|. -‘l,.'|;|_':|r||'\-\.i'\-|.

Taxes in money: L Bend. 698

Taxes in produce: WO 778 (87,

Fikos son of Prollis grandsan of Pamontles

Taxes in MGIHEY |1-.I'.| 1563 (871 499 [ 1],

17, Horos som of Mesoeni.
Taxes in MGTeY W 469 (BT ): 0. Hod. 1128 (94).
. Panameus son of Mepheros grandson of Pechoites,

Taxes in money: 190 470 (87): 782 [90); 482 (95); 487 (97). ML.B. W 4779
(92) for a Panameus son of Mepheros grandson of Kametis; either WO
470 or 482 or both may |_'||_' ALCT |_'|:I[..|‘|:|_' to him.

+ Pekysis son of NMepheros grandson of Pechoites.
Taxes in MEOngY B TR2 00 : 787 (96): {). Briess ferf 31 {970} Ash. 27
(97 ) WO 1053 (103) ck. BL 2.1, p. 91.
Taxes kn |.'l'="\.|iiu." W 1328 |
Ell_'l-q_'l_'!l:l:'l'\-\.i'\;. T[] |:|-‘| :I:.I: k1§ H.'.I!ll_lﬁl:-l'. :.I' |'.|I:I<|!|:|":|_"\.
Taxes in monev: WO 474 [89); 0. Bad. 507 (93],
. Pikos son of Aristippos
Taxes in money: £, Bod. 677 (B9,
. Peenchnoumis san of Kametis i:l'.l.rl:-'."--:-.'l of Fsenmeinis.
Taxes in money: O Bod. 613 (90); 615 [94).
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Taxet in money: SH 9117 (90-1 and 101 .
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Taxes m money: L Bod, 509 [(93); 571 (937 }: THE (95],
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Taxes in money: O6 Petr. 94 ([96]); O Theb. 93 {113

. Che :-:I.":‘I'.I.u. hthis son of Pamonte I.'Il:l.'Hi'a RT.Il'L{HI::| of Chestphnachihis.

Taxes in money: O Petr. 21 + 97 (97) cf. (. Bod, Iili_ poxv O ROM 12
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Taxes in MOy : Ol T 0970 WO 796 [10%).
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Faxes in money: O. Strassh, 187 (112); 190 (113); O. Hod, 431 (116); 693
116): 750 (1167
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128).

, T A
} L'- a5 dod of Feras.
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£. dac I"'\-ll'l'll%.'.'iih won of |="-\.|_'I:|_|'|_'.|||:;||'|;-\._
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Psenenouphis son of Pisais grandson of Psenenouphis.
Taxes in money: 0. Bod, 619 (104 ;
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Taxes in prodioce: WO BOZ (108): . Bod. 1244 (124); |._"-1'-.I (125): 1253
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Horos $on of E'I\i!.ll.'-:"i. '..:r.lll:"";.:l:i {I:. |""||'-|:|'-\._
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Y)Y 376 (134).
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1204 (116); 1219 (119); 1223 (1200; 1217 (122 [or 1192 ]).
. P -|'\':|!'. SO 0 j"."\.-|'\':'|:'\-.
Faxes in money: O, Sirazsh, 204 {105 cf. BI 2.1. P 28 191 L1235
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fEod. GRS [(10b); B23 (106); 824 {106): O 497 (107 ).
05 i .I|'.l.i'\-‘:':| l.:l-. '.'||i|!.'|'|"|'!."i.
574 (106); 964 (138
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Bod, 622 (1070 € Strageh. 186 (111): Q. Rod. 525
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T4, I"\::|r|1::.|_':'|-._|x BCH of Pallios.
Taxes i maney: L Bod. 575 | -l';'H: HAD] 13).
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17, Phimots son of Ammonios and Thaubasthis grandson of Apollonios.
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130%: 213 (13010 218 (133): 220 (133): 221 (133); 222 (133); 223
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Srrassh, 225 (135:6) cf. BL 2.1, p. 28; 226 [(136); O Bod. 841 (135);
856 (137). '
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- I:::'|-_"\.;'-'||'|:'.i;\. ST :|i' |:'||'.||||:,JI|"'iI"'\.
Taxes in preduce: WO 805 (112); 872 {144).
. Prenamounis son -;;.l. E'_II_'I:lgﬁl_';H. -.':.n.:“E'H.IIl! -\.I'.. |'\'<I'I"::|"k.'!!I:.-\.'k.-:'1III'~|
Taxes in o QICY: 0y, Theb, !l; {11341
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I:‘i.'l.l.'-\'.|:ll:|xils- son of Phthomonthes -_:r.':l'.d-::::: af Haires.
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Faxes in money: O Bod 829 (113); 1207 (117); 586 (120
4. Pasemis son of Psepamounis grandson of Phaeris,
Taxes in FCNEY Cx Perre, 100 (2140 PST 269 (138

85, Pachnoumis son of Facuphtheious grandson of Paous.

Taxes in moncy: WO RO7 (114); O, Wilh, 45 [122): WO 539 (120 and 130);
2 Wik, 10.(131): 16 (1 3171: 11 {134); 35 (135): B 569 (135); 57
135): 572 [135); 573 {135).

Taxes in produce: €. Welb, 53 (123); 54 (128): O 830 {129 ar 1317 ): 00
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Taxes in MOnEY: () Bod. 692 {1158): W S22 (1200
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B8, Kametis son of Hereus grandson of Petechonsis.

Taxes in TOREY ¥ Bod =832 I117? )z 605 (1197
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8%, Panisneus son of Horos prandson of Phthouminis
Taxes in money: €0 Bod. 838 (118): 841 {122): 627 (123} WO 538
13 {120).
M. Amenothes son of Harbechis and Senchesthotes grandson of Amenor
Taxes in money: Y ZU118): 523 (1207: 525 (1211: 526 {121 ): 52
ck, B .1|_|| = 1242 ( B4 3 12 o
1244 i B 45 25 o, 531 (125): B B35
131); 547
P34 ) WO B9
(138); 586 (138

- GAH [149
HACE HbS [ 140); Ebob [14)

and Senchesthotes.
voes 10 money: PO S19d118): 524 (120): 818
Paenamounis son of Theodoros grandson of Phmois.,

money: WO 515 (118): 562 (134); B63 (139); 1443 (15
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.
3. Herteus son of Imouthes
laxes 1 money: LK Hoed. G5
Pikos son of Pachrates.
axes 11 money s L Bod 52T (119
2. Phaeriz son of Bechis.
Taxes in monev: O Bod, B92 (128), WO 14235 (1.30).
laxes 1 oduce: 0, Bod. 12159 (019); 1223 (120); WO 1571
1278 (129): . Bress. Berl. 52 (133},
. Rouintos S EI o5 Hateriod
Taxes i.-..r..r.-.lh-._-_-: 03 Bod, 1232 (122): 0 Strasch. 358 (130): 0. Bod
131%: 02, Bod, 1297 (132):.0 Straxh. 361 (132); O0Bod. 1307 (133);
0, Strassh. 3 135): 366 138): 3700 [139); €A Bod. 1340 {139): O
crracel, 369 (139): (0 Bod. 1339 (13%9):13

Bassos son of Fsepamounis

Taxes in money: LU Melr 12 1124,
in prosduee: L8, PEIF 1 | Y- 0 Legd. 78 (123); 0 Boet, 1313

134): WO 1582 (141); € Bod. 1362 (143): WO BB0 (144): O. Bod
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1373 (145
ernt af Fas .|:!'.-\._.\_:-\. l:r_|'_ll_1:\.:'!": ot Paous,
W 533 (123)
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99, Phaeris son of Krouris grandson of Phacris
Taxes m MOy - ). Bod. 1130 1123
Taxes in prodoce: O, Bod. 1243 (124).
. Panameus son of Psenthotes.
Taxes in money: O Hod, BBY (127 ).
Taxes in produce: 00, Bod. 1244 [124); 1249 {125); 1258 [123]); 125
0. Wl 55 (129),
. Exouerns pon of Kamebs.
Taxes in pr-'.--.||:l.-." €. Leid. 80 {125): 81 {125): 0, Hod
[1:25): 1269 [128).
. Abos son of Herleus.
Faxed in money: O, Boa, 532 (126): 751 (132).
« Perechespochrates wlias Apollonios son of Apollonios
Taxes in money: O Bod. 886 (126); B89 (127): 8940 (127):
Taxes |'|r-:-|1-.|:'|': () Bod 1244 (12411253 [125): 1248 (1
i Psenchonsis son of Psenchonsis grandson of Petemenaphis
Taxes in |'||'-:||_|:!|'|_': 1, Bod. IT-!r.'." (1271 1303 (1321 1312{0133).
. Bhthouminis son of DHoskourides.
Taxes in produce: O, Bod, 1270 (128); 1300 (132); 1353 (141): 1377 (146);
1378 (146].
. Inaros son of Patobes gT.lud'\-.-::-l'. ot Inaros.
Taxes in money: £, Bod. 629 (1282 ).
Taxes in produce: £, Hod. 1363 (143).

'1.:'||1.'||!|.'ll'l.'.ls son of Inaros
Taxes in money ), Bod. 797 (1ZE ) V02N (1sk5): BACY Tadad [154).
. Horion son of Amonios
Taxes in produce: 0. Wilb. 54 (128): WO 830 (129); O. Wilb. 58 (134): 59
1 145).
. Panameus son of Dicskourides.
Taxes in money: WOC15T4 (129); 1575 (130); 1576 (131)
Taxes m pr-::-n:|:.||.'|.': W 905 (158 ); D07 [15%).
. Pikos the VOUENGET Soi) of Archias !'Ir.|:||:|r;-|:| of Pe r|.'l'|I-|"'I!|||:l|'|ix [
Taxes in money: WOG05 (142): 612 (143); 613 (143); 637 [148).
Taxes in prodoce: O, Bod, 1280 (129).
. Kephalon gymnikos.
Taxes in money: O. Sirassb. 213 (130-1); O, Rein, 136 (135); O, Lips, 73
136},
. Paoukales son of Pachnoumis grandson of Pacuphtheious.
Taxes m money: € Wilb, 17 (cormect name of gf.) (131): WO 551 (132): 560
(133): O, Wl 46 (133); WO 565 '1_1_'-..-1-:-_ O Perr. 103 {134): n_' Il
18 (134]); WO 572 (135); O. Wilb, 21 (135); 24 (144): 47 (145): WO
G20 (1471,
Tames in produce: WO B41 (132); O. Wilb. 60 (138); 64 (144-5): WO 890
[147); 8594 [152).
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Horos son of Archias.

Taxes in money: O, Bod, 752 {132); O Strassh
Petenobdois son |:|. Fsenamounis.,
Taxes in produce: WO B48 (133); 850 {134); 587 (138); O. Bod. 902 {140).

. Petepsais son of Porteuthes

Taxes in money: WO 559 (133): 1291 (148).

Taxes in produce: WO 90% {159)

« Abos the elder son of Petogiris and Senpikos,

Taxes in money: WO 558 (133); 563 (134); 568 (134): 570 (135): 575
1 1.36); ::-C'!- 138); 856 (138); 589 I‘-*J.fx 62 (139): 597 (140): 598
140); 608 (140-1); 601 (141); 602 (141); 1290 (141-2) cf. BL 2.1, p
100 609 [141-3),
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Taxes in money: €. Wik, 35 (135),

-r-rnl_‘l:!.,._-. WO B26 (127): 8B40 [132): 881 -_!-'.-'.._

i'.'.'-:-:l:.'-."'l-l-. son of Abos.

Taxes

Taxes in money: O Bod, 771 (1355 WO 640 [149),
. Peenamounis son of |-'|_-|:|_-||-.|_-|'|-:|!_'I-.55. prandson of Paenamotnis,
Taxes in money: €, Boed, 770 (135):; 630 (138); PSI 278 (153
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Taxes in money: (3, Bod, B53 (1360 740 (151 990 {1467,
Taxes in produce: O, Bod. 1663 (160).
Hiorms 5 |:-I af Phatres !-_-..||||;:x:|'| al Bechiis
Taxes i money: WO 1428 (1360); 857 (138); 855 (138]); 607
Taxes in prodoce: B0 B69 (11
- |' '::.||||:|:.||"'. ST |_|r ."'||'\'|'\-|.'|:|‘|--I-\:|x :.";I...II.!'\--.-I' -\.-:. Pikos,
Taxcs in money: #0578 (137); O Badd, 1133 (149)
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- |"|.-_'-|; honsis son o F'.l:l.!l"'..lh !:.'!'.II":-\.E'\-I'-I' ol Paous.
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Taxes in E'\-r'\.-l‘l.l: e 0L WAlh. 62 (139763 (140): O 879 [144).
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IELINE
. Panamicus son of Psenamounis.

Taxes i moneyv: € Ash. 34 (139): 36 (142); 37 (142).
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1588 (154): O Bod. 995 [154): 994 (154),
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Prenminiz son of Piais ':'_'r:||1-:§:-;l1| aof Swraton.
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Taxes in '|'|r-\.||||'.|.'\.': ) Bod, 1447 |:]1'I-|:|:; (B L] “"-'5!
'IE.H_ Fake imnis son ol ["ﬂ,-;;.'\. ?:l.l.l'l{!'\v:'lll. 1I[ Fill1|1:-l1!]|1.':‘~
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PART TWO: TAXES

OSTRAKA IN THE ROYAL ONTARIO MUSEUM







1. Reg |'i1'-I: |.|:-| Salr and Wool Tax

i 4 1 i 1 5 5 I
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Tl LS '-'-'ii.l'l"'l.:: Lne nes of Greek on ¢ Doncave :.II\.II\..
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For the salt ax, f. F. Uebel, *Diz Fe lemdische Salzsteuer,” Arn XJ
ong. It Pap., Milan, 1966, pp. 325368, U "= bl « . with extentive
bkl oo y | nwed by his subseq blicarions of zalt tax receiprs, and
discussion thereof, in Archiv 19, 1969, pp. 62-67; cf. also Uehel, Die Kleruchen
Berlin, 1968, index 3b. 25. For the wool industry in Egype, albeic of the

Roman pertod. ¢f. B, Wipseveka, L'Indansirte Texbils Bpyple Komudre,
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The Taxes in Grain in Plolemaic Egypt, American Studics in Papyrodogy 4, 1968:
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11. Receipt for Poll Tax
RO B, Moo S0 5 6

Aayélyoaser) Thoot Boreirios ) Ferapo(imns )
Irép haolroadias) Xdipaxes) € (Erove) (Spaxpdc) o & hhwe)
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e " -I = a
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I ]
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Year 50l |:|.-'|-:I: il |:I-\. .l:.'l.l. |"|"'|I| :IIl.'l:;|!! 20, 1, |='I.'\.:-|'\."I %, I'l-l"'-'l' 'H-l!."_1ll'l-|.

wossible to read the second tax ax Ao LTIOOE], and we are aware ol
the Erequent oom 1 sl and barh raxes {cf. O, Wil pp. 37-38). But S is
rarely 8o compresse e parsllels of O Bod, 491, 499, 507, and 509 are much closer: i b
much more ¢hagacterlatic in chis formula e omat the sum of the pavmenis than it ia in the

Foamula whizh N ifically names bath fax

12 H:-:'ui|:-|: tor Poll Tax
RO T, Mo, S0k 8367 [ € W Banwary A 97

The meaning and purpese of al k{ai), : nd the relationship berween thar and
Fapds and Tpoobaypapdpeia have been much discussed. Indeed,

ficance of the acrual abbreviation @& as af xai rather than al
giatiuovoal) was raised by Milne, O, Theb., pp. 9092, and Ann of

Iredraee I.-:ILI'\.' arel i.l:.'.':r:lrl.':'ll.l;"l.' 7. 191416, PP- 51-6d5, °T v MR FDNE neie on L

Petr. 79, accepts the conclusion thar all three erms mean the same thing, and thar
the tax was exacted when payment was made in deb ased currency. Tait alluded ro
the |'|!I.|-.-' PO versement & Alexandrie™ which serves far the L'i‘-l_-"-'i"%-‘.-i:ll'l-
Wallace, Taxation, p. 325, thought that this explanation was not satisfactory, and
Schuman examined che mater again in Chrosigee 38, 1963, pp. 315-317. Hiz
conclusion was that the three terms were indecd serving the same purpose, and
that this & 1/4 T CCME Tafc was |'|'||'\-:'-.~\.|.'|E an Gax 'il-.'-'llll.'li‘.!l r||-ll.|-'.' in |.'l!-'l!'l-'-' rather
than billon. The payment, Cehuman seppested, served to ::!L'|.'.|:. the costs of
transport when payment was made in the bronze currency, which, he concluded,
Vs al e T 112 times as heavy as Py mient made with tetradrachmas.
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19. RECEIPT FOR POLL TAX
VACAT
|.1| TS MEAKTWE Aoy veoceie) Mel more
I"\..(t,i.-;"..'l::."{ [ I."lq.'-.:' i £ :".-;._lul TEMLOES | KL WCo | DT a0
drearl ) oo (Erore)

(Spaxpac)e k alkiai)a F c (Frovc) o T pacarnd: Kaurapor
O KB il Xoumy &%

I €2, Thels. 13

19, Recroipd for Poll Tax

134 x 142 em I7 Apeil AL, 113

§ 3
Thiz rext was hrst mentoned law & AR COMAEC TR0 with the |"'|:|'\I.Il\..|'.l-\.l|. of

{3, Theb, 36, Through it we may trace somethmg ol the caree of the people
. The text here published carlicsr in which Herteus son of Pa
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92 DEATH AND TAXES
monthes, mpdkrap dpyupwe of Memnoneia, appears. The date ob the Birst
receipt i Pharmouthi 6 of the 16th year of Trajan (1 Apr il A 11
collecting poll tax, as also in €, Theb. 36, later in AI, 11 3. and in AL 113114
from Phaophi 4 of the 17th vear {(. Theb, 37) to Tybi 4 of the 18th year ({3
: In €. Petr. 101, of 11

1. Heriews 15

'll],.-,|| _:\.;-;__ Iy :l'"-“ o b .::l'l_': [AXEE are .<|'u..l rq.'-.-:.lq.|q.'l.|

January 114, only the dike tax i extant on the ostrakon. The lase aAppearance of

this collector is €0, Theb. 99, of the 2nd cpagomenal day of year 19 (23 Augus
A T16)

The Lax payer, Petechansis S0 ol Pihomonthes makes ar least two Py ments

tax on this receipt: in 0, Theb. 36, which immediarely

af four drachmaz for !.:-:||'
: sviments of four drachmas

fallows the present text in time, he makes two more p
sind theee pavments of two drachmas for che 16th vear. Milne, summarising these
receipts in his examination of poll tax (O, Theb., p. 119) took all three payments
mentioned on the present receips 0o have been made by the same man, thus
Il\.;.;.:i._. 1414 list af payments ranging from Pharmouthi & of the 16eh vear o
Hathyr 18 of the 17th vear. The paymenes of poll tax for the 16ch vear towl 24

.,!r.:-. Il!l'l.l'..

"Epwie Mapweboy spdalrop ) pylvpucar) Melproreia) Sa Moy cedo
vk [lerexaemelt) Plopaeiioy ATprous imiep )
haorypa(iae ) Mel peoreiw) o5 (Erovc) bpaxipas) recoepia)
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{rioerrac) { Soaxual) &

Herieus son of Pamonthes, collector of money-taxes of the Memnoneia
through his son Pamonthes o Pevechonsis son of Pt thes son of Hatres: for
E:.-i' ax of the Memnoneia for the 16ch vear mas four, thae iz, drachmas 4,
vesr 16 ol Trajan Caesar the !-'\-l.,l_ Phoasmouwehi G from ||I'I|_ Phamenoth 30,
merismos arakechorekoton, 2 obols 4 chalkod; Pharmouthi 20, in the name of
i i .« for poll tax, drachmas tour, that 15, drachmas 4; 23rd, in the name

% i - "
af Petechonsis son of Pthamonthes, deachm Ak [oar, that K, drac hmas 4.,

1. Pamvonthes. actimp as agemt lor hin 14,78 slain appear ofi C2. Perr, 101 (11 _1all'.IJI'i

114 : ;

i. Milne. in 2 mode to 3 Theb, 36, chider Herseus for Ris '.pr"'.l:g ol réarpat [“ha
Bituakly muspett’); an 00, Pete. 104 appesrs TE p0ec, bt the l-:I||-||:|.-||:-!|l\. here, GUILE ¢lear in

Ene ¥, makes ws dosbe thar he really gok il risght in che Petrie text.




20. RECEIPT FOR PDLL TAX
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3. RECEIFT FOR POLL TAX

amonthes, collector of money taxes for the Memnon

1 | . :+ 1 1 5 r- - T
of Petearoweris: | have r cived for P-:-l. tax of the 15th vear drachmas 4
E

ol Hadrian the |-|||_|_ Pliamenotl sl kewnse 19¢h, drachmas
ithi 10, drachmas 4: likewize . . . . . kewize Pachon 3, dracl

|'|_§._|-|: Pamonthes ix artest
Memmonels named Pamont
The Pamanthe | £ DIl texk iz the second. His g
14 and PSF 995 of vear 15 (kax unread), show |
reacl as [Rer im the case of 0. Rod
m Sl 995, 0 s ol this text, amd more clearly in O BOM 24
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&5 x 5.8 en A 135134
|- 5 ‘s
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lectors of this impost Erom another document.
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The oatrakon is brownish-red in color, and contains the receipt in its apper




25. RECEIPFT FOR TAX OM DATES &7

half. It has lost a piece from the upper left-hand side; il ak, at its
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26, Receipt for Bath Tax

HO Brvw, o, 50855 28 (1) June A, 151
['|-'.l,'.|.:|.-|:-'l'ir_ Kd !'yrn'rle-:l."l re A o) ol areo) (il
Apureaits Tlel ) dflowpsrnic)
ey el rnie) (Fuped Gorafne) o 8 eic Nopolr)
i areurinob)
TaR W (frows ) Arrwpipon Kairapes
rob kup v Mafes kd

, - e
Porteuthes and his partners, tax-Farmers of the weasury of the temples, to

Haruothes zon of Pe ... .. son of Pthoumenis: we have received the price of 1112
artab of wheat for the account of the bath tax of the 14¢h vear of Antoninus

Caesar the tord, Pauni 2

sfi appfar mocoivimg the same tax im O, Bod. 740 [ 26 Junc
. There is & Pori .'rl\...':r.:l",:l;\-.|||r.1 with & Pamonithed
ke the wame man .|E!|:-\.|'..:|| the 1dent Elon can
| im wiich see BASP G, 19659, p. 6%
and HASP 8, | i
2 In 0. Bod. 1406 (26-27 July AD, 149} chere appears a ‘Apwediiofe) erel 1 and in 0.
Bod, T4 (2 June A.D. 14 bath tax B pald o the !-."llll:-r treasury by a ||:'_n'j'pn1|'-:|
dloeyi(poc ) 11 R L ), i Petewriz son of Phthowminis could well be the fatke: il

Heruorhes grae ol Pthouminis in rhe passemt boxt, and in ling 2 we m =ht b juski

14 wirtually obliterabed ard the reading is unceresin, Onlv the thera

Ik
i

7. Receipt for Weavers” Tax

A 159160

Since the wexe on the extanc pment bese fies the formuolae in recelpts for
weavers tax, we have restored on analogy to those. The collector Horos mav be
the szme man ; 5 the collectar of wieavers tax in 0. Theb. 57 .:|' A&.D. 156, ), Rad
1021 of A.D. 145, 0 Mowch. 4 of AL 140 and the © ted (0 Camb. 58, 1§ the

™ ¥ 1 1 ]
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100 DEATH ANDY TAXES

individuals, concluded that it = ‘In.w:l'.l{'.'ll.l:.' i|||'|::.-!n-":-i|=-|\'.' to tell what tax is meant
h':.' EFuceddd aie. "

The chronology of the use of éwuegdhanr at Thebes is very “.n"_”“'i":
because of the absence of the i.'|1|=-r|i-l| name from nearly all l."'--ll'!||"|':"\ al the rax.
The present document is, apart from a peculiar receipt of A.D. 103 (O Serassh
107), the carliest known ostrakon receipt which admits of secure dating, pre
ceding €. BOM 31 of A.D. 189 and ). Bod. 434 of A.D. 190. There are, however,
nUMEtous receipts whose regnal placement ks uncertain, particularly some with
vears over 20 but under 25. These may perhaps antedate the present receipt by as
much as live to seven years

chal ) ke Tolv] k& (dTeus) | Sedi paroc ]

Trapdrolc) hplolec) T pov? imiép)]

Erucledahaiou) xf (Erove) Ayolpae) (Spaypdc) [ rédoalapac)]
(yimoerras) (Boaypady & Al ) olée i pedaipine)

Pha.... 25 of the 29th vear, in the name of Inaros son of Inaros son of
Haoroes (1), for head x for che 29th year for ."'-..;m.li drachmas four, that i,
drachmaz 4. 1, & . ... . have 1~|__uI'L'-='.-

1. The abbreviarion mark iz a straipht e ower the alpha: Phaophi, Phansenoth and even
Pharmouthi are therefore all posashle reanlis T

2. The dufeiest) b read on the snalogy of otker texts. The writing ix & fazt a mere
scrawd, Bus an leagu dploios) flgon appears in foar other receipes, all from Agorad, They are
0 Canb. 68 a Eramary receipt from 172; €k Camd, 47, withosic the glal:-:l.'.al:ll-rr'i RAEAE, &
e ._-i__'\.l lar |:.'.|| tax Frem 17H: O, Rad, 553, & rec cipt foe podl rax from 186: amd O |'|-|'J_|r. 14, a
gFananry me r||:: fram 190, The form of the name seemi 1o indicare chat chis is the same man
#ee the €0 SELATy Do . KL 3.

). This receipt thus joins the minority of emuegEAdee receipts in which the tax is |=-l-'¢|
tor the currend vear. Thi i3 the case with some seven of the bwenty-bve kmown recaipts, and
mosf of them Fall late & the vear. The month of oar ceceipt cannat, unfortusately, be
ascgrtaimed,

i .:'ﬂl'::i tbie signaccry to O Bod. 434 and 0. BOM 31,

A0, Recesp fior Dike Tax
O8N Inv. Mo, 9068399 11 % 6 e 1% Juw AL, 185

The form of this receipt is standard for this period, and is discussed in WO 1,
P 0T a '.l.|'|:|:-|-.||':|':||:.|r'-.' list Appcars in O Wil P 4k, ]-h.':';*ip‘.-a for dike tax are

rare at this late daie. The aonby such receipi lager than the presenr vexe §s O,

Srradteh, 144 tram 23 .|;||'\..' af the same viear.
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Faunt 24 of the 29%h vear, in the TRAITIE of K st w B of "-.l_ll::.u'l'\-\._ loe dike
tax bor the 29th vear for Agorai, drachmas seven . .. And in the name of Kusis,
e I'l' I='|i=l.'I . % § !.I.'.l'.'..lll'..l'\- SEVER ,

< 1] [ . g 3
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W of the 30ch vear, in the name of Phatres son of Phthoumonthes,

for the 29cth vear for Apgoral, o chmas three chs
sl 6 S08

EAX
= 11
¥, & =|.| KALE |. I

d.

chalkeus 1, that is, drachmas 3, «
1
ki shis Ene amd Appears elicwheze as the

. where it is wnitten Y&

af the patrenymic baar these bedters seem

32, Receipt bor Weawers' Tax
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Nerepercee blioy
g doxneiaper) rmlen) Athe
ri klafneee) réhfes )
{(Erous) v ‘Adpoarol
(4

Fremaos and his PAFLRETS, OVErscers of the weavers® tax, to Feremenophis son

of Pthouminis: we have received for Hathyr the due eax, YEAF 3, Hadrianos 10,

e hath of 1 .".||r|i.l'l.lfl
1 v AL, 1920 O Bad, 1031 and
18y

Feier soncpdis pays weavers” fax alwo } ! o 5 Mav AL 193) and . Bodd

vember A0, 193), The rame darone bas been wrleken with an lak [Ene

13, Jl.:l'.ll;rr tor Crown Tax
ROR Irvw. B 906, B.816 1.0 Lave Second or Ealy Thind Cemury

|.'Ii'\- n.'-.-:':|1: contorms o '.|'|_' !_'|-\." I !_'l.lr;r' I -.r' |q'_'|_-'_'i'!'\-|_'\-\. .".u_'.r cfonivt Eax, on
which see ALK, Bowman, “The Crown Tax in Roman Egypt,” BASP 4, 1967, pp.
4, Lo '-"-'l:l-: | I:'Ih. THE Y E!""'I'I' |:-|‘- Evidene gk '.-_I b .-|_||;E|_'.;:- FFiniir .;:_r_|_| 1AS 1S :'|||'\-
amount most commeonly paid for this mx in receipis on ostraka, though it is
impossible to say what proportion of the annual dues it may reg |.-x|.';||. The
frequency of occurrence of these rece ipts becomes marked rowards the end of the
second century and imuEes 1o the reig t Sewverus Alexander, This ogtrakon is
or early third century and may be compared with
0. Fod. 1105-15, particubarly 1109-12 [dated re spectively to the 4th, 3rd, 5th
and Teh vears -'-:. i reym

Bleal ey rod ¢ (Eroue ) ded(waros)

1!.;:-'l|' Magios Pas )

i ) ore{paruod ) erwaros ) Aol pesr)
{hoaxweds ) réocpas (voorral) (Spaxpal) &

4. [. rdopapas

Thaoth 13 of the 7th vear, in the name of Horos son of Chabonchonsis, for

.'|'||_' (= g 5% Y MOneY {57, .'\.:x.... i |.|'.-\.-\.'|:II:‘-.|:-. !.-c|l_l| g Ill-\,:t 15, q,|r_||,'|:r|'|;|3. .1_




34. Granary Receip

RO T, Mo, 906,719 ¥ R I .
b rdr b Ax 105

.r'-lI.'F'!.T]'.II:II: rac) eic rde Bnolappde)
-:::;:ld[-lulf.l-rl AR (Tomapyiae) Yovmealros) i (Erove) Toameod
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| !'»1-c|:r4.|-,r.-.-.uc Apdpdiros (xuped dprdfne wine

2 Ueverae) (wupol &arafnia Il . dEaneaiioal) &3 Ane) drpairas)
Evovipwe) ‘Eptécoe (mopoi dpTaine) oy
Cyererac) (wopab bprdfn) avi 11 . . aides LTI TY

3 " ha s . % I
Paid to the granary of the temples of the upper toparchy from the produce

; T vy T - T
af the Beh year of Trajan the lord, Pauni 28, in the name of Maicuris son of

; :
| BT SRR R R (0 I
larphmois, artab of wheat one, thae w, artab of wheat 1. I, P.. . have signed

PN e iha s EN i 'S
ther m the name Ezouens son of Heriews, artabs of wheat 1, 173, 1/8, thar

. -
kg of wheat « Nave "-'I.[!'l.'i!

ol B 8 i i .
L] I g 1] 5 iNE T i (T . ]
he descnpren of the gran I dightly from the

The more comman pattern is 200 T8 ToW EoaTod o

Mz Usices Apepsnor, Men with this n Ame appear ai carly ieath year of
AL, TE (O T , A4) and at lessc ai late az A 135: ¢ ur Forcheos 11 ]
ficw evidaopoe, e O BO& 1]

33, Granary Receipt
10 May. 8 July (7} AD, 145

Me{ronue) Spofaveed) prlrposokes | yerniparos) n
(frous ) Arrwrion
Kaiwrapos roi xupioy [Madw §
i (ép) Nélrov) dedlparos) ‘Erwpdrors 'Exwrio(r)
& 1t | "I:-'.' Fapoi e | Aol | mrood
.'I':Tl'l.l:.l: Fibar i TETRRMOLLE ir\_.ilfll'l?l':ll"l Uy e b o :.;l_.u,.-|'. &ll"'-"'-:.'rl o |
| k & "Emw{parnc) oles i e wai)
[&N(Aac)] Exeld of (mupol dordfac) rpeic rpiror byloar
I {(vivorrad] (Toood Gordbal) ¥ % In cal sl paros
Lo L P T | Fupan :-!'! 7i exrole)
[ (repoarrae ) {mueed dorafac) €5 " Extk(pdrne)
oy o I‘;IJ.I: CLapacLd ),




104 DEATH ANIY TAXES

Payment to the granary of the mewropolis from produce of the Sth year of
Antommes Caesar she losd, Pauni 7. .'..:.r Matas, in the name of !:l,l;kr.\,-,l:.\_':. SETE -;.t-
Pesnamounis son of ."';|1-:'.|. .+ DOE guarter and one

=4

Eponuchos, throu

of l\.'\.'l‘ll_'..r 14, 1/24. 1, I!!-l;'\.'
we-third, omne L':'_|l!'||.!"|:t:-..

and one-mxih,

ICE, !|.|'\. L]

i'\._ ar I:..I:l\.

EWEmEY foairth of w
aipned. IZp.-||'-|. 14 a
3. 105, 1/8, and in the name of Phano . .. .. artabs of wheat bive

itional artabs of wheae three, o

that is, arvabs of wheat 5, 1/6. I, Epikrates, have signed.

4. The writing iz very hadly faded an the left-hand side of this and the two smubweguent
lines, and im pleees hai almeas ."':.l'\-!r!r.l\. |!Il.u|_'\-|:|'-ll:-\.| A Premamounis son of _-".!_'\.,,.II.L.::IH:.“-.
{ 1133, of g, and im WO 578 he tvwenty-firse
1 legter ¢ If redeipl Fooks moee like an G
Aol or Amalebuheen), s thar
» i: {II'WEYET, :Ili' mee Ill"l.:'l:l I.-I.'"|I .nF

ve gwelich vear of /
f the Father's ma

it be |'-|'.l\.||:-:r 16 read

oeurs LA o

yoas

than an micran bar i

am idestification may be hazarded. On the b
Loy l:ll-\.'-'! mabably ke ..".':l:'-}.:..ln-u:-l.l

36, Oinly craces of lereers remain ag the DeEIRning of the line but -Sif. i perfes 1By el

: v in €L Bodd. F3T4-H,

in full

sis ol the

&nd the nies
13AE4, DRRS.G0 an

Harm: the ."\..l.|.:||;. L|HI\..'J':I."‘- AfF s 3k 3 sigrmab
ks wheo mses AEOOE W
i thewe lines which Ras
absalstely cortain, The com
which we have sdos

fi-B, There i

levresi. The name daesed ), |_.\,|i aps Pamieehc)

wiasa( o) mlghe be _Thlfl-rrr.| We are aware that the sead

ik rates” Eoami
II F

HNa

Iy excledes & fpate

am docs the sext w..r.!_

a1 thi pint, 6t i i|'.|_'\-.-|- ile 1o be siare

1. il JI"':}.:: s |'.||':||JJI:E' I-'|r

e confEdene of -EH..'I"'“" The missing niecE W

meceiiary sptae and numersls. The readise of lines 7-8 must. however, be _-.-|!_|_|_-. % Bembative

I, Granary Rec cipt
R D, Mo, 906, B, 244 D2z T lem [ty Anpae & ILEST

< AED . x
The receipt is written on a picee of brown, ribbed pot, across the rdbbing in a

[ Il.'-lr Iirl'l I:.n‘ltl. ”‘H' |!'Ik % 'i!-!.l..'l\. .||||,‘| & !l;..,' for rh.\;\- TS !:_,| t. |-\.||: I'-I'\- |-||_.~.|-_ _‘hr_,\_l-h.m:_

il s0anme poumts on the rib 1§, Mot notably ag i:.\_-\.i”d_q, 3 e, from |:|||'. right-hand

l\.'-c:|_'|.' -:f !I!:' '.I'.l'!l_l.

Me{rompiee) Brelaupod} polroorekews] Terniparoch k (Erouc)
Arreoriam Eoanma pos

Tl Kupeow M |'|:||'_|'!'i o iy &)

‘Boyod poder) ded{paroc) X ey paeas ) Pruteroe h!l'.ll

5 Zewgpoirofc) abelhade)
(Fupoir Gorafine ) rerpasastilkoorir) (vieTad) | AT T,
foraineh kb

7 Ttpoc aleo i petopar)




17, GRAMARY RECEIFT k05

|'.|:|'|:II.'II| L] :II-' ETilnary :I|. I.I:q.' TTE '|-c|5.:--|:l\. I.|.;|-.| I'\.n;..'iu.;'.l il fthe _?II:|| YEar |;r
antoninus Caesar the lord, Mesore for Aporai, in the name of "‘:il.':|=:||*.'-n.-|.‘~
|.‘|.||.!_:|1‘.'.': of Phmois and her siseer !"w-|'|'.'.:||||':-:'\-\._..|||.||:- of wheat one twenty-fourth,
that is, artab of whear 1724, [, Horos. have sigmed. .

5. “The n
o For two le
5.

meral atver b O i too bedlv abraded to be read: there does not seem to be

Far the name and persans, see L), RO 53,
the ame vigner as in O, Hod, 1438A and 1443 of the twemity Hrsz snd
Ars ol A ntomind

37. Granary Receipt

RO [, B I June AL, 159
Mel Tonpal Snolaveel ] pniTaomadews) peenlparos ) ki (Erous )
ApTwindoy
Eaurap(og ) row kppeoy Hles(e) § owidp ) Aoyo oo
opo{parec ) "Ecouowns [lereusraganic)
{ ool dpTEine ) 'r...u':rn.u' Seaddrar{or) (yiera) (Fomod
aoraine) 'r.e.'f
{0 peioapa)

ment to i nary of the metropolis from produce of the 22nd year of

Anto us Caesar th ard, Pauni 8, fir ."'l.;-:-!.l En ¢ name of Esoue somn o

Peremenophis, artab of wheat one-third, one-twelith, thar is, artab of whear 1/3,

12 1 .. ..« have signed

B ORI G [ TELE PG L B ¢ mgad, Eh nam M| be the ssme as the

w Iléted § in O Bad, 1394, of the 1 1th vess of Amponinus [(AD |'1-':.'!:-q.'r-:.-'|':-|,'--|.

-+'s name is. however, uncertain, What is read as a P leks rather mose bike a peiulias
ercap o irka delda nd, Im face. a PIOpET name cam Bl eadly Be made our o

norfectly elesr. The readimg we have ]:Illi' i seemis 1o remder the writing the most

Ry WAy

18, Granary e CIpE
+ 4w A% cm

| WEED ToOnuEL] ot '_|"||'|i_-'| j..:.'_l'.'j..-:'lFll':":'- f0a5 i'?l TEw :II':II'J.Iﬂ.:l'-LI'\-C X !
{Erapc ) A ol Arrariran




DEATH AND TAXES

(i Cimpou] roae kol Eefaorw
{month 7|7 iw{ép) Né(mow) bediparoc) Tpetfne Teodolu)
[ et b Jevapotiue dagpwe Trgol
=R (114 1+ T 0T Tac) (Fwsor droain) a A b o ea o e igaeme )
[ FEfol daraline) a

Payment to the granary {of the metropolis?) from produce of the 15t vear of

I
Aureriug Antoninus and Verus the lords Auvpusti, (date), for Motes, in the name of
Imouthes son of Imouthes, through Psenamounis son of Phaeris, arcab of whear
: o e -
ane, that ks, artab of wheat 1,0 Au . . , have signed for 1 aseab of wheat.
¥

1. Bead Abpnlioy. The clopes: pasallel e the farmuls Bere is Abotluos Asroedoe ko
Avprkios Oimicos ol ke Yefimorod, cited by Biancth, Tir fmg., p. T8, as securely read in &
numbes of texts of the fait vear, and tnce dovbabally (BGLT 2409 ks vear gight. There does
nod reem be Be room o read the second Aurchizs in the beeak ag the beginming of line 2, There
is abo ehe formols Arrosioe kol QG o o Klpen Teflaored sereired in vear 1

3. Imouthes an of Imouthes iy knows Frem €3, Bod. 1479 Notos, 154}, where he
alio pays grsln,
4. The imtermediary, Peenamounis son af Phaeris. appears in 0. Theb, 57 paying

WELTLEE fax in 156,

39, Granary Receipt
RO8A T, B, 3065349 03 x o om, 30 lune A 163

This reddish-brown ostrakon is complete and coneaing a receipt bor payment

of grain into the granary of the .-|'|.--.r-.':-|'u,:|i-_-._ The hand is firm and clear

Méironpa) delanpoi) prltpordhewst) rewlpluaros ) ¥ (frope)
Avromiboe kal Offtacy relp

supfeor Eefao(riw) ‘Exels t imm{da) Mofrow)

afmo) Mere . . { ) Mk rae) 5{ed) viecwpyod) da

putee Warorc(roo) (mupold dprdfne) Exro(v) k5

(riveTar) (zvpod dprding) ¢ kb Apci{mog) ofeo ) pedupar)

Paymene to the granary of the metropalis from produce of the 3rd vear of
Antoninus and Verus the lords Augusti, Epeiph 7, for Motos, from Pete . . . son of
Pikos, through the lessee Phaminis son of Pransnes, artab of whear onesixth. one
twenty-fourth, that is, artab of wheat 176, 1/24. I, Amonics. have signed.

4. There is a faule in the pod heee which obscares che finzsl betiers s Nese . . and
which seems to have caused the PEn 19 go awry in wrlting the name. Depending on how ase
mierprets the resules, the name could be resd ac one of masy normal names with this beginning,




ik GRANARY RECEIPT

I.!n-r-' "a II'-":' over the begi i af apinos hene, as if the scribe had [=eaded e abibaow
the nanic, bag 'I"'“:":': bstter of i, and continwed. &[md) i3 an attested varfamt of the Formuls
with cefarac ) ef, ez, £ Bodd. 145
#-6. Phamint, won of FET T ippears ad a paver sn O Hol, 1461 [16 July 162} The
Amonios alss APpars in thar g cipt, anetl in othees of the same pesbod het eclifoirs
E thar ) He 1461-3; all o which congain his LIENATUIE, WELE | obahly s the wame

hand; the peesent rec _i:_'.l; thowld alio be in his hand

4. Granary I'l.-\'.'l.'l.'i|:-l
RO 1=, Mo, B06 8. 17¢

: 5 , T
This ostrakon appears to be the upper r|;f||". corner of the orgenal pece.

[Evwaipopa) fpolappoi) | wapnwares ) & (froes ) Armowirooy)
el CHmpon Taar | KUl EEfoT o

| # reop peyiorwe Tol8 € deod pexroc) [lexd b

| ot [ ¥ pdor]dpoae) HleTexo )

[ |

into the granary of ? from produce ol the d4th year of

Fotal paym
|:'l\."'l\.'-'l s EE .

-'l,-,;l;- TGS .,'Hl "-. cTrus ':l'.l; :l,:-:'.\,l'\-. |:_:'|_'.|I|;1! ."'l.!ll_;l'.'\-:i, TLI.I:Ii -:' En I::'Il:' THRETEE O

and 7, both sons of Petecho . .

1. We restore ihe first line on the analogy of €r, Bod. 1409 and 1460, g.v. [or reberences
to parallels. not exacely the same. The reason for the restoration iz that in lHne 3, we feel sare
nesal pres edes Sl patoc) KTk, Suck b not che case | rrenal pece pes ool the péTpTUE

409 ard 1460 have this lormula

 which have the lacatdon in this |'.: ace, But 0. Bod, 14

inat

41, f:r.1||:r:r' Receipt

131 + B06.8.89 I fragreents 11 March ALY 167

RO inw, Mo, 06,3
sodadling 3.8 & 8.0 cm

payment imrép ovearopaorskoel Adyow, joins the small
cumber of receipts on pottery or papyrus which involve this payment. O. Bod
1355; 1414; |-||._:I: (), Strassh. 336: 337; 349 are ._-'-...l':'.l.ﬂ.-.-\. -::-IE Theban ostracon
Teb. 39 and 394, and P {Axy. 1541 arrest the acoount in lower

i . -
Thiz receipr. bor

receipts, while P.
Egvpt.

The :
grain requisitioned fof the army, the . ]
E.'mn:.if.-u_g-.-. p. 359, and A.C. Johnson, Eoman Egypl, pp- 620 f.. The

guvayopaorikde supoc (wheat and barley are both attested) was the
frumentum  emprum [(cf. Wilcken,




1= DEATH AND TAXES

acquisitions were handled by local magistrates, and Johnson

r:'l.-\.I: .|!|!. P i.'.\,'g«. 5:.|i.:E Tl TEL 41 L] |||_',_'|| i|"\-\.|_||-I:.i| i|_|'r Lk i'll_'l..'l'.l: !|||- :'-.-l._'l'-c'l:h:ll-\. Irm

becoming a burden.

Mé(Tonua) Prolerpol) pnlrpokrodecss ) repniparosh § (Eroug)
'.'l.r*.'.;..ll-l;'l;-ﬁ::l:.'

ral Digpeoy TR Kupios Sefhaarcs

Pap fereall §orob § (Eroug) relep ) ouwayol paomsod )

Adyou rolf) abr(ed) ¢ (Frows) Avolpwr) bdiparos) E . .. molg)

Lipow fud Weroerpo(ilo) Kaptriog)

{ FEyEou apTafng ) |r'.-|-|.-."-u:.'.- {idrac) (woeoy aoraiye b n 1L,
ofea Il predeapia)

j’l'.nu.'lt :'.- the franary of the metr: -l'-"'l"“ fram produce of the &th VEar af
Antoninus and Verus the lords Augusti, Fhamenoth 7 of the Tth year, on behalf
Llr‘ll synagorastikos account of the same 6th year, for Agorai, in the name of
gon of Horos, through Psensenmouthes son of Kametis, artab of whear

one-cighth, that is, artab of wheat 1/8. 1, P ... have signed

4, | (T T ) tho ink i all '_'. s thie sherd, ex el for the second letter. but we have
beeEn umak .||: o h ||-\.‘| iy known neme ke

5. Pummwnmouthcs son of Kametis acts as agent in the ame year, for the same acoount,
in che samse ll!_l-r for Emenlmenithsi wa of Petemen ik i 6 Rad, 1472
G. We are nogt able o ||.Jl\.': the name of the '\-i:.'_.':l':. wiliich, clear bt CLEFMIYE, i be the

mene mame that trawbled the editors of O, Bodd. 1471,

12, Granary 1':_|_'|_|_'i5||
RS lmwv, Bec, G H, LB r Sam AR 16 E

This ostrakon is of \.I.l:li;ur-ii tori I::i:l. .:'.'-:kl.':l -\.-I‘:. at I:II:' 'i._';'nr_ '.'\..'l',l;||; I||:-:\,.I,|1 H

thitrd of the :'-r'.|_:|.'|.-:! pPrEce 15 mEssIng.

Mé(rpmua) Brea{uped) prlrpomahewss | verl fuaros ) i (Erouc])
| Arreopipop]
it Dimppon Tan sipico|p month and day bmiép) place]
3 ded{parec) Wémowwic) Mewpal

Fayment to the granary of the metropolizs from the -~r.:_..1 ice of the Bl vear
of Antoninus and Verus the loeds. . ... for. . . in the name of Psensnis son of
Pena

3 We take Pipomc) 1o be an mcosrect genvimve of Frrmeee a8 Wermeie . which are
reatanably common alternates of 'l-'l'u-'-"llll.:{




13. Granary Receipt

ME(Tpnpa) Bnolavpoi) [pn(rpesdhews ) Tleshiparog) ? (frave)
Avresraan|

s Chirm oo Tedp | Kipdonr Lefaoray month ]

i tEldp) Molrou) dealparec) May|

Parpnovs Llpow (Fupod Gordfac) sibexa rodlrow)

(yompras) (mupob dprdfac) o 5 wed bl parocd T2eou Mex]

Tipburer rpboloe ) (yoerae) (Fopol aordafpe) L g MHal )

| e Japl e Ecopea)

A Tauno{pttsy
froem 02

his slighely ribbed sherd is broken at the bottom, b

1
al the second payment. It 18 impossinic 14

1571 -'|:i. r"..

Followed by a third, or by the signatur

MeiTonua) S aopail p rperroneeas ) il ew i paroes b ol (Erous )

A DA o
s rresstrol Kaloapds Todl Koot

b deh e ron € (Erows) Um{ep ] Ml oar) 0P R Tes

‘Arplfile Tipow EoToLTol . 3

(sppob dprdfnc) retr{or) k& (yoena) (RUpOL ApTaEns)
o i B wal balep ) Alapaxed ]

Bpoduat {mnppol apralne ) fuey rpferior)]

rerpl axlaEporrie) | {yueTal) (supol doragmg) L T K O




DEATH ANMD TAXES

Payment to the granary of the memropolis from produce of the 14th year of
Aurelios Al raninus Caesar the lord. ['||_-_|||"||. 16 of the | :-I:II YEear, or Mesad, in the
mame of Farres 3o06 of Horos son of :'i|1.\_.l_r_.||'\._ Artal ol wieat ul'u.--fil:h.i, 1124,
that iz, artab of wheat 1 '3, 1724, and for Charax likewise, artab of wheat one-half,

G :I'I:.'II.-\.-!I.' cwenty-fourth, thae 1%, artab of whear 172 173 1/24.

. beginming of the lasr word is faded, But the s s clear, and traces of the tho can
be e A dupanal picce has braken off ehe ':.:|:I hand cosner which hax removed the reat of
ihe word

battom pares of the lerrer the nunmaeral have been broken away, as have those
{ and o, OF the i H anly the rops of letters sarvive, with the stroke

45, Grranary Heceipt

thon of the text remains atter breakage
ME| TOTIREE § Do L DHOLE ) LT T Oo0E 3_;.._.: b Aplee Jpl e rod ) ae
{ETous ) | Maoaowr)
Abpn hipy Arrwrion | Kadoagos]
rol kpplor [layadr) ko |
rexi | Xafow|
[

« [Ppapp— - - i
Favment £ A [ :||.-r:.-||.-:--.

. R = - ey ]
Marcus Aurelivs Antoninu aesar the lord, Pachon -

6. Granary Receipt

¥ July A

Me{rpnua) dnalaved) pniroesdlewc) TER Il waTog ) in (Erope)
ARALGE  ArToasibor sl
Kappaboo H-:'u.-e.'re.:l:_'r T Lali
kg "Emeid w imién) Mol e ) bedl parog)
Mekvowich Thoow (muped Eorddne) TH L
b alTor) (yiera) (o dprdine 1
Apl carog ) ol e bl et was )
Demotic: 3bd 3 smw 16 (or 157) sw? 172




MNARY RECEIFT 111

Py . : = 3=k
_ rayment o the granary of the metrapolis from the pr s 18th year
s LAY - e ¥ - : LI
ol the "'5--".III Antoninus i € ammodus Caears the !I='-\.|"-\-. |.;:t||.\,|: 15 Far __ﬁ'_‘;:"_i!

alf and one-twelith,

in the name of Pekusis son of Horos “artab af-wheat ¢
Demotic: ) Month 3 af

g .
that 15, artab of wheat

S hem Epciph) day 16

C i ) 3, i O 1. 1869,

§15 BT
o Gur n 5 the Bodlehan

dated tencavively e il conars
rakon may be d i Raber.

he demogic has been read by Bl 'Williams.

47 Giranmar ¥ Roex cipl

Bt x % 4cm i+ AD 1TA

ol any I".'-c"r'l-\.lll'\. WL

and heavy

Meé(rpna ) fnolauwped ) prplrporakecs ) plee inl paroc) m {Eroeg)

A ol Apronyoon]) Kol
R prodonr BEnrapost TLOE
aoTp) K Uieg d Acyod poaie)

Koy Meaf
toor (Fuped doTd

Gl praTod ) Xevrodrolc)
i fprn o (yieerad) (repob dprdin)a L oo

I‘.:ilq_.\_:l INRC | L H BLE DL T L |
;.:"III':'I _-'- ":\! & s sw 220 P swel®

nE G :,l E fFANATY Of :Ill\.' MErGPCE fRGIT .l.!lll\. ¢ ol |!I' |"I_:| YEar Ol
e Cacsars the lords, Mesore 227, for Agaral, in

of Hors, artabs of wheat one, a halt and a vereltch,

1712, 1, Amonios, have signed. (Dematic:) Month 4

thart i, artabs of whear 1,

."-|."\-!. MLl Mesore | day 22 (7 ) ane §

=, ¥ 'y _
F'a T lartabs ol 1.l.|.|_'| .

7 There i a :‘-:-:'::E"I'-- which has cauise urriilon ol AR (0 COme out as 3
Large black kblab of ink
poT prart af the delra of Kl'-.'.lu-l"-'{' has b 1 FEIMLONET

The day of the | mcured by severo sm g, Dhnp
ta, followed perk | we read K o basts of the Der

fi. Amonio ls known as the ng st this |'-r||--||I cf.

4 DO gramsry payre

Bodd, 14701521

The «cading receipt, O3 B A6, as well as 0, Bodl 149, beth af the same vear
were written by the same Am amd all theee have a Bne af demorde ae the end. The demati
has been read by B J. W |




DEATH AND TAXES
48, Granary Reccipt

. - TN Jamasry AL KT
B0 B, Moo 806K 24 75
The ostrakon it reddish in colour. The writing is faded in places and L1_!rr~'L|1:
read in the last two lines where the writer had to cope with ::J_.:H_'-I*. the pot.
The sherd contains two Separate VErsions of the same recelpt Wniten in -:Ill-’l:r-:n‘:
hands. The firsr is clearly a short wersion, |'\-:'.|r|:|i: none of the conventional
formulae and lacking the date and signature of t . aificial. The second is the
ithentic™” version. We consider that the first versien may have been 3 temporary
receint or record of information, which later was available for re-writing in the

B, .. ) iwép) Xdipaxos) ted{paro) 32pou
rob kal darpno(uc) Tedros
Ag . B ) (wupel dporafne ) a §7F
wéiTampu) Mholaipolt) prlroozdiews ) yleriporoc) &
{ETous )
Koppabou Kadoapes rod kupiou Tod(d)
&¢ im(dp) Ndlpaxos) tvd{paroc) Theow rod kal Pa
rofoivg) Te@rois) Ap . . 8 Y (mupod Gpraiine) piae
8 wopir{owr) dvdolor) (reral) (wupor aprabo ) a

Ageca P | 0| e I pE tLaEaL)

.. tor Charax, in the n:

" | et .I|.II'I'H. o 'h'h.:l..l:

metropaldis from produce of the 20gh y

¢ Charax, in wme of Horos also called itres son of Teos son of
l.l.||'_'_|: [ = his i = | ||r!'|_ :|':..r kg, a..'r.ll":'\l L¥] ) '-\.'n'l'l-\."'.lr |. 1

15, |: AVE 51 !:.'I-:'l.l -

1. Under waree, the firsr lerree b cle a thete. Ie would be possible 1o read what

follows as i to present a formulka of O e pal .-.'---,;n,ﬂh'-' i reod
ctently cor ||'\'|'|.:I'.' o make i read this with confidence. The difficultv & further com-
i siled oy :.'I:I.l.':':I'I:||I-"¢Ii|.'::':iih‘::.{il" ENINEE |
choae 1o .Lll.l.':,:;l:| therm

Zand 6. In Q. Fod. 1488, of 175, there & i a ‘Pargroes Troroe) who i |1.'|'\-!|.1|'i'.
the sanse man without the alar unless the -:'\.rn:q_q,-fu'.: LT
TOLF K 2.

WAl pnorant ol the [rresprer

Lol ) Sk B to be read an Thodw

3 and 7. The name of ke K endischer ibould follow bere. In line 3 one could read
'-'|.|£ll'-:.:i.i|'."::l_ bt the '.'I:Ih:ll:r:rﬂh.: leaves only .:I|~||.; rira fhe
does not liv the srrokes well, Ie the latter case, however, the 1
responsible for distortion.

a elears im He T the sanse fame

5_'-|:|i::|; af the F"': nl:_;!'l caidly be




49, Granary Receipt

R mw. Mo, 06 B, 265 B LT e

Mé(rponua) Snolavpoi) unitposdhews) yierMlparoe) ka
{frove ) Kol pobou|
Arroavivou) Kadvapoc rob xyf plow daci-]
&0 F o i (Froog) feml o ) Mol pasos b fad 6f paroe )
Ll Exerobroc (muach &g ryiac )
ApoHrme ) af{eami peduams:

Fayvment 1o :lli.' gFranary el I|||' MEErO | & IFoiT |1r...:||_u ik k

Commodus Antoninus Caesar the lard. Ph & 22nd vears,
. through Sporous, artabs of wheat . . . . [, Amo

reading can be consider:

1. This Eme ks 2o Faded
Limp asinmes that the piece has been broken at ihe right.

can see each leiter read. The re

50, Granar b L cipt

K [, Mo, 506 H. 185 A x 58

Meé{ronua) Fnofavsot ) ol roomokecee ) ylerinl paroc) ke
{Frouc ) Koow | odou]

‘Avroion) Kawoape(s) mod) kup(iov) Exfeis. (]

mlde) Avgolpcdr) ol paros) Trap ol

kai Takarrofe) ade] Aene |

{rupod Gorafnc) Sood Al:ﬂiT!i!'

sary ol the mecropolis froom |'\'!'|:-\.|.l!'\.:' ol

odus Antonin “aesar the lord, E.'ru||-|-.

afid Talos his sister, artab ol wheat -1|-|;-:-\.1.-|;||"||

] T hat there 15 s0Eme pars al ',lil\.'-\.l\.'l roben brom the Ii','ll: SOEETI TEaln . It
wiid on the asmn £ the ki o p ressivels
1

mnad I'\--; isige o mach X
I e B 1 ad e

g e more Eh d
¥ s ol ling 2, baar ahie maxie

resding is certainly
TE &2

10w, AN B8 QUbe CLrEIVE, anGE or
Wi have aaumed extensve but tradifsapal abSroviation

ippint, so that the strokes befose the break, w
Kioitr, baiz this scema lesa likely. It

:' hrl:ll-"'\.-.l.




DEATH AND TAXES

kf, The mames gn these lines appear im @ namber of other texts: O, Thed, 101 {142,
Inared, won of Horos)p O, Camb. &3 (149, Inarcs son of Iearos son of Horoa): G Theb, 121
163, Talna lldl-.;.'lli.'r at Inaros); €. Camb. 47 (1TE, Insros som of [nercsl: O, ROM 30| 1R5.5,
lafoaj; € Fod. 553 (186, Inaros son
w 3o of Insrod son of Homos), ]

toxl "IL'_I t hawe Been the saine mar e of 41 years tor the man
Icult. I the dere of 0. Gamd, &8 were 172, not 149 this would be avoided, snd ehe

i"":": rial Heulagwre would fic 172 s well a1 149
5 A

£ thia .F'|'!.'\"-I|Il\.'::'\-. WE SUFRES that the lpasod of O Thed, 101 was the fathes

the Inaros of sll the other texts, and of Talos the sister of Inaros o |-\.;|._|_|..- the folbow ing

Horos
5 142 (€} Theb, 101

1856 (0 Thed. 121 Inarad, 175 Camb, 47 68
k- ROA 50 R 50

AN MMEInarive & : . B A mld-ia v Takt, and i ting ot part of the

hypathesis tome unattested members of the Family.
Horos
Inaros (O, Theb
Imasod (0 Camls, SR
Tabas (€}, Thel. 121

O, Camb, ¢ Talos {0, BONM 50
i, BN 50
L

. of line 4 is dEReult. The charaeter read at epsilos can hardly
¥ehing bat thar, altheugh it books ¢ like the beginning of 2 mm. dbehdfie should
¢ rescived an AP by analogy to 0. Bod. 1320, 794, 1987, ar bk %) a8 im O
L5 writien cuf in memoranda and accounts Je 2. (k. Bod, 340, 1789, |'_'-.-5-1
itle abbreviation @B ) in O Bod. 1444 rasees at lease the possibilicy af & &
interpretation of the la lotter before the break I




51. Granary Receip

Mélronua) Pna{avood) weoluciv) HerMiuaroee) ke (Erowc)
Fooppadoy ‘Aprroe o)

Kaisapos rof kuaiow "I meid ol Pl épd [ Xapl Avyolpdde)
G e o )

i) Aokhdrolc) (muped dprdfine) wine fuum
] e { Fepol derddn ) o
Ltmlep ) Mo(row) dpolfwe) (zupoi dprdiac) re LT

(rivovrad) (muped Eprdaba) & Ei )
| e b pE bt )

Payment o the gEranary at the '-'I”..|_'\_-\."H. from produce of the 26th vear of

v odus A i ] ]
Lommodus Anoo peiph 19, for i.in the name of Phthau

monthes son of Askls irtabs of whear one and ane-half, th is. artabs of wheat
s, artabs of w i foue :, artabs of wheat 4.1,

L

il. ol Ehe :'--.': I
venent lrom A4 to Ao
v of Aiklis appears also i

ibbee viated JLEEE & 3N this pexe

52, Granary |-'.-:-..-.-||'||

The ostrakon is small, and almost ineace, bue the small portion broken off at

1 iy | HE B I -
'_|'u,' 1GAER ISTE I:; 0SS B0 3 SIENE UNCERCAIN Y aB0Ur thE aMGLUnE G IvYed

Mé(ronua) fpelavpoi) gl rposdhecae) ylew i pares ) ko (Erouc)
Kopuiobou) Ao Kaioapog
|7 o0 kippdow) Busd ©rod kl (frawc]
§_|'|:.gr-,.| | Brd{parach Mangpos Moo
{Fupot f.!p:'r,':. i 1 i o (yanena ) [ Roon dpTafin
afea i peapad) (Fupalh dprdaine)

¢ metropails Irom !".'."\.!I:'\. £ ot the
i |’ Iy 3 .
e !' '.'ll. Photh 10 of ':I".' :'-':Il LT L
I L | ok wheaE
1% son of Paonies, artab of wheat on

]

ed for artab of wheat 1/2




DEATH AND TAXES

3 ll'|'i_' It .d r|; ¢ tamE traces « .!'. wriiang alter !hl_‘ 1;..:||..L|| e A !hl.' .H.'i\.:'ll.lwlt'ljl:l:'lllf 4] 4 l\.ll: '!Flt
g, &% in 0, Bod, 1550, 1554, 1558, ez,

53. Granary Receipt

RO Pev. Mo, D068 505 Hdlow i M T8 May AL 191

Mo(rpnua) tgalavpou) pniTeomokdost ) reeniparec) A (froug)
Koppdbon Arrawdo() Kal iofapoc)]
rou Ko | lai{e)
tef paroc ) Eevyl croeco ) drudorod ©) gail
Levguoirolc ) fhehign<)
(mirpod dprdafne ) dylofor) (rdera) (mupold derdlne ) §
M taroe ) af oo bl pe I::L..'J..:I'dl: | ¥

v of the metrapohs brom produce of the 315t vear of

Payment to the granary
Commodus Antoninus Caesar the lord, Pauni 3, in the name of Senchonss
:!.:'.l-'_|'|'!'.'r ol PIIII'.I\.:i'\-\.. .|I!|| :";!.'!'I':lll"l{l!'u I-I-\.'!" SIECET, .|.'I:.\_|_|_'| |:-|‘- '.l.'E||_';|_|! :|_'.||_'-|_-iz:|||_|'|_ |:|'|_|_|: 1%,

artab of wheat 1/8. 1, Paniskos, have signed.

2. Milee sead the end of the ling ax Kaig, Only traces remain, and these xi= enempatible
wath k.

45, These women appear also im O ROM 38, (ram 157, .‘\n_-nl:l‘l'u wis ok liszed in che
WNE, bur 4 an entisely reazonable formation, and thers can be o dowbt af the ":"I'“l: in the
gwo texds, whick Ene"s noges alia recond

&, For Paniskos as digner at this dime, ef, £ Bad. 1536 (4 June 189): 0. Beif 14 (21
lume 1%4); . Bod, 1544 (14 July? 190); 1550 (18 March 191); 1551 {17 May 1905 1552 (17

May T%1); 1554 (27 May 191)= 1585 [ 20 June 1%1); 1556 (12 Jalvy 191): 1557 (191]

54, Granary H.i.'l.'l\.ilill:
RO dov. Mo 806.8.250 55 7.7 cm, Roign of Commodus

Mel(rpmpa) fnolapeod ) prl rpomehews ) el paros) k (Erope)
Booppepdon “Apro do) Kadoapos .
rof () kepdlon) "Eweld & brldo) Nodrov) bediparoe)
Modolres Trhuoeryciaws
{Evpol aoradne ) pear (yderas) (zupob apTaln) a
Lol b ol o il pei )

|J.|'\'III|.'IIr (441 '.I'Il.' :_;|.|||,|r1.- ol :l-"_ I1I-:'.'r-\.|!'||5i-\. Ir-::-|1| |:'-"-"':1'.||.'.' -,:-I‘ :|.".. 3||||| ' Viear
* Commodus Antoninus Caesar the lord, Epeiph 18, tor Motos, in the name of




55 GRAMNARY RECEIFT

Lolous son of Teionchonsis, artab of wheat one, that is. artab of wheat 1.
Hexr , have signed,
§

Yhere | ¥ 1 1
1 There 1 a chip o the wurtace which has re ncat of the ieral ."|.|::\.' nber
Lo B sble, but Pt rt difEs b I alone is the best pe
I - e Ee

N Ehe IWERTISE Wi &
L
| cnough strokes for the menipmae. For the family, see our
vidence n O, ROAM 1

55. Granary Beceipt

M7 onea) Pnolawrod) pnlroomakedss ) yepg{paros ) 7 (Erowes)
Aovkior Zewlraeme] i
LZeovappor Ebaefobe) Tegranaso:
kaioapolc] ol kupmy  Exlei) .':-:.:|.__,;. | Mo row ) K
Alghoc) 7
dwod waroe) Merexe( ) Xaforyweoog)
(vl dprafne ) Qo dwebdcaror [(Yooerar) (Tugen
bordfns) L o

fiis .||'_|;_.L' (4] ':'h' ﬁl_‘l YEAE Gf
I

Lucing Seprimius Severus Fius Pertinax Caesar the lord, EI'II'lI"I. 10, tor Motos and

Lips . in the me of Pereche . gon of Chabonchongs, artab of

; i -
sy of wheat 1

e abradesd at

4

s mirsber has boen written over the emd of this lise where 1
: % o n
i) is the mast probable restoratses igcrof) (cte O B

it that the iniended Pare 1 anceenn. It was

laxt line the traces icem to be of numeral

5. Granary Receipt

Méironpa) fnofavpoei) pnrpordlews) yesf{paroc) § (frow)
\ounion Sewlroeion]




DEATH AND TAXES

Leoweor Meprinamios) Kadoao{os )| roi k{upenae)

"Exeid kll bl ép) Xdalpases: ) dediparee ) Wer ) [T
AT ]

S Maveoioroc) 7]l Xepmrdias (supal dordfas) Teeis

[yioerrar) (oupod dorabal ) <. al ) o eomnue (CAREL )

i i~ == 3
sprdis from |*-r-:'::!'.|-: & ol ||".' '-nl.l VEAr ol

: |aprd |:|'-.' h 22 tor Charax, m the

name og

1 ! H -
son of Pekuasis, |:'|r-.'-|.:E:!| Fapsious 2om o

srtabs of wheat three, that 1%, artabs of wheat 3. 1,

1
¥ e2evaln ol the yea
the numneral. and we

I-:J"\-"I WTILENE & !'

lark okt aboar thess

of whaom see O, ROM 53

. Granary Receipt

pust A, 158

Mélronpa) Ppolavpo) enlroordhewe) yer Wil garoc) ¢ | Erawe)
SO X T

Zeovmpou Ebgefole MTeprivasos

Apafucion) Adeafgivecor) Napfmoed Meyiorow

ol Mdokron Aboniion Aol

epaorear Meo(opn) £% tm{ép) Nalrow) dirdl parog)

[poabfon dplodoet ) ful Xafmryeirows) Tloewr sugod

pony reragTo(r) kb (ylorrad) (Tuesd Gorafn) a d kb A
oo lmpeiooal)

Payment to the granary of the metropolis from luce of the Gth (?
of Lucius Ssprimius Severus Plus Pertinax Arabicos Adiabenicus Parthicus Maxi
mus and Marcus Aue -..'.:l-"\- -I'. (Ll abfafTES .-"l..:!_lhl'.xr;_ "-.I-_'_h.;.n' _-!-!':I r.:- :"b.,.-\.l;._.q,. LT ||-“.- name
of Imouthes son o :l:l.-l.:l'l"\-\.. rZ'.;.;qu: Chabaor honsis son of Horos, [arrabs) of
- 5

'.l.'|||_'.-\.I: one, e f:.-:.:l._ LiZ4eh, that 15 artabs of awheai 1. 1/4. 1/%4. 1. A have

sagivid

in !.\.'\-\."'.I.!J.. the waitleg @ 20 faded and Blirred thar we daok onlv theae leerem: whiek

g . ' ' f y
hawe wirtually -\.‘||1.-|:-il|.'..rr.! The rar numersl can barely be seen the weak " Ima 1a




5B GCRAMARY RECEIFT
: =='\--"Il-|-'l': with thi -_.|i|..: and we choose it because 0, Bad 1570, with the same
a and sigmed by the s A . L, ks daced i ehis vear

L8, Granary I':.q_'l_'q_'l'lﬂ

5.5 % 7

BB [, M
This sherd is the left part of what was «
wide, The writing occupies & upper part of
battom UNEGIC

| |.'||.
Al LT ) 'rr.'l'|fLI'|!j-'|-.!-':' el :lllr!rﬁl.lll P s (U3 L T Tl ::' [ETouch

§ 1
daw
fLaE )

I ovkior Eexrnpior eovnpor]
kal Mdpkor Abpghion ‘Arrw|vivon Zefaorar month and
riepd Moloasr) ore pares) Kaknoue A

AT he metropolis from produce of
5 and Marcus Aurclius Antoninos

tor Mesol, in the name of Kales son of Ail

selesence ta thia Payer

We Hnd mo otk

59, Granary Receipe

.| At |1.':--.:-::r :-::I-\.E-\.:l- Ol Ewo

aof the

Thiz estrakon is broken at nght and bottom, anc
[here are remaing of dried :'|'ll' ofi the battom edpe

'
.:r.'l:'.'l-\.'l! AL 8 & POk

pird pogethe
s that another

pieces g ]
raising the ha ; :
ce its discovery. Burt a search in the Royal Ontario Museum failed o disclose irs

| & rl'll_'--'\-\.::'.l!l.-llll'\- l.|.|
MeE(Tonue) Frloappob ) i Teomakews ) plerin pares ) xa

il rous | Mldpeoy Alpnhioy
Loovnpov Aorwrior Kaloapos |Tob kupion manth and day |
il dn) "Eppl clecse ) ol pared] Hpakderolc)
A ihownp| deairag 7 Sut yewpol? E-|

agovtpolc) Maraipdoee) mel ol pares ) ke (pec) Al
Merdaoue) ‘ol inplpelfopad) (mupol dpralag) o |

dhifhac) 'Exeng i3 tmeg Epopi ol )|




DEATH AMD TAXES

Payment to the granary of the metropo uce of the 214 year af

lis fram vl

I [ e
Marcus Avorelios Severus Antonnius Caesar the lord, (date], tor Hermonthis, in the
name of Heraklas son of Ailourion, (through the lessee) Esoueris son o Pana-
meus, and m the name ol Fhilon son of 1. . 1, Pekusis, have sijrmed artabs of

wheat. 107 . ., Cthers, Epeiph 11, for Hermonthis
luding '.-l.'rl'J;"- A amoamnt

3. There may be a [air amount mising to the right here, ing

Pekusis scoma b us to fit the traces best, but other names might possibly be rea

60, Receipt for mpdolfea to Grain Tax
10 Jare A 214

in appears on some 17 Theban receipts

from the present wexe It was discussed bricfly by Wilcken (W0 1, pp 288-9)

.ni.:.l.' AECIETR
id Milne linmroduction to (8 Theb. 114), The payment ag ars o have been an

: : - -
1zl payment of grain beyond the reg perikee tor the wear. I was, it

- 1
Al CIMCIEEnCY INCUa Wi, usEd onily N Crisis penod

Ths FOOPEDIC 0D thie faxes 1A

L '\‘u'l'-\'.'l INGTE ETain wWas

| tor a parficular ceocasion. There 15 an malated rece PL il 1. Bod,
one in 128 (. Hod 761, A eluster falls around the vears 131 [0
1295 and 1206} and 132 (W0 839 and 841). There arc none known
1 132 and the lateer part af the ce

rual omizien of

- name of the emperor, Beceipes are known from 192 [ 114: 0 Bod
I

The later recclpts are difficule to treat be

dndated, is given ':::. a1 Sar: A, perhaps t grain ablic ial of th
arcested in €0 Hod., 98I, from AL 192} and 193 (W2 973). There are no
securely datable receipts after this time, bur it is probable that mose of those
lacking an :|':||".'.'|.:| name are Severan. Thiz assumption woould ]
fallowir 'y :|||-\.-I'.-:-!'\.:-'_|_'!:'.|| sEUEnL: 154 {0, A ' 1], 196
Hod, 1597, between 203 and 211 (O Bad. 1599, 206
Camb. 749, and 217 (€ Strassb. 455

afl o | AL s |'|-:|:|'-.||'-5:. 10 Jure in the

ahsence of the EIMPEror’'s name makes the vear 138 unlikely, sinee all receipts near
thar dage ¢ the er name. Another possibilicy, 1539, is nog .-.|:.::.|-.'l:|'-q.'
becauze of the absence of other Todofer receipts near that date. The rema
.r'":-\,,-\._l_'.:' are 182 and 214, 1F we ACCCPE thie |!'-.E! S5 3 Rl abowe of a
Severan series, 214 appears to be the berter choice. Because ot the omiigion of
||'.||'\.:-r|_|: T fThEs, Wi |_|-\.. AL |"'| 10e I"I:' SEFIES 18 :|'|l.' !|'I:_;I. of IrCLis "l.::ll_'l:ln. ..I":|‘| '.|i|.'

carly part of Commaodus® reig




. GRANARY RECEIFT

" ’ A
lhe mpakTwp owway appears in owelve of the seventeen mpdofieois receipes
v known, including all

of the earlier ones. He mrely appears outside
. however, cf. (0 Bod, 1494 (A.D. 178): . Bod, 974 [A.D, 116} 0. Bod.
same yvear); ©. Bod. 1350 (A.D. 141). The name on

i1
LT Tl 1S CEFCRITELY
i any o rl'l-\.l'\ql' I

usly kEnown and specilied a3 a ToaKTOID GITUCGHY, nor does
he }ppear ¢ allecting grain taxes normally,

The tormula of the receipt doses Hob guite follow any olf those elsewhere

; ¥ - 15 |
ATECEICLR,. ANd IE BCCLNAF CSPECla

Iw in the pparcnt repefition of & e paros b,

!"1"5-'-'-':”_-",!'-'!."-: b Mapkol prioue) KL ol ETeio TR To0es | eorl e )
EinrpomoAeas )
oo eic wpdlofeowr) yier i paroc i ddl paree ) [ayparns
[Tak| | ) A e o ) i ev ) paroc) K (Erovc) mupod
P TR T
Beaddkaror (yiveral) (mupod aprdafns) f (Erovc) k!
Maiee)
= N

Monkores son of Monkores and his partners, collectors of the gran taxes of

| 11 i i | ] n the or T .
metropolis [T 1 have received for the extra CRAACES On the pr £, in the

= | T o o e R Sy §
wom of Pank . con of Amonios, from prodoce of the 2151

onc-twelfth . chat is, artab of whear, 1712, Year 22, Pauni 16

6. Granary Receipt

ME(Tomui] Snpolaupou) gl roorahEws ) yeriipEros ) Ky (Eroug)
Mdpkow Abpphiov Ee|oureew
Aproaptron Kaloaood Tod KU 1
Exeid & im({ép) Miorog) Bl parec | Anhotyrog)
Tapevitrios (mres orafqe]) gl e £lerofw|
(ylveran) { FOpod aprdaf) ac Aborhiwe) Al
{ &0 gl pedecea )

R T is from produce of the 23nd year wf
it Pl el I | of R Metropdlks Ircan proe b
Py ment T0 Te graneiy o ! . . lerd En h 4. for Mot i the
Aurehius Severus Antoninus Caesar :|'..L lard, Epeiph 4, tor Notos, in the
t alous son of Tanechatis, artabs of wheat one and one-sixth, that is,
Mous 5o A !

F L |
] i & .. .., have sned.
f wrhzar s A By tak 1L 15 1




DEATH AMND TAXES

62, Calligraphic Lst

A Trw, B, W06 B0 10,2 ¢ T4 Firif or Sevond Cenury

MeknoTparog

SEIOGYOT

LM pprore
[Merpuamioe
Prak o

E LTS

This sherd is brownish in colour, with the writing on the left-hand side. The

'_"|"_';-_'_:_ to wrike 10 a |'.||.\,'.'\_-"|.|::|: :||.'\.|':'.. .|:'.I-\.'!| !l'u.' SAIME k:l'.l:l A% :l'l.'I.I:
Il; p- 181 = CH Roberts, Greel Literary Hands, 1956, No. 12a),

.o . o 1 1
o dibterenuaene the e of his ||'-|:r|;r-., 'U.I!'Il'l'l =14 - .II.

{oes L attempt

approximately 0.5 cm, high. The first name o« Cupies 4.0 cm. The fbirst four leteers

I CECH OF IFSE DOST fAames &6E T her ciV S -':".L!. .E!-II'. 'ﬂ."lll I'\lll'. 'I'?‘::‘-n-
iz @ break of .|5'!'\-r-.-:-.:||'.|:a.-5'. 0.6 cm., between the mie and the i o '{T'F.tw-‘::ﬂ{.

The paeCE 15 P bably to be dated to the Fisst or early second cenrury.
Varions indicarionz lead o the ¢ wgion char chis list was copied as & writing
exercize: it i% alphabetical, the strokes of the letters are made with an unsure
hand, and while there i no avempr o differentiate the sizes of the lemers, two
occurrences of the same letter may difter quite markedly, e.g. the twa sigmas of
Micdorparos. The rho of Pokdwog is formed quire differently from that of
}.-i.-\.iu'u':lr.ll.:i_'lx. i|'|' Lormer .'I.I!'\-"HIII!_' :|':. i -::.I:'.'l.l'l '\-\.r':l:-\.n_' &l |_| & \-_'||1!|_i|;,'|_'_ ‘_E||_' |.||:r_'r_
made of one stroke starting at the bortom. Mor is any regularity discernible in the
writing of the ommicron. T Ita of Zewgboyos is a particularly good example of a
etter written by a hand which is painstaking, yet inexperienced and unsure of
itselE.

For the name Zerodorgos see Flutarch, wita Alexandr 51, The name is to be
iound in the more usoal torm = I:-'-'i-'\-'li.'l'lf in the MNB. Far the name "Pook o we

have found nao |'\-.||..!|;.'. [Ricinius is 0o be tound in the index of CIL VI

63. Calligraphic List
o Thibrd Castury

B cow
llpepTrd & o

The ostrakon 15 brick-red in colour, The writing is in the 1 vper third of the




i, MATHEMATICAL EXERCISE 123

"\-I'='T'I- the remainder .!1|'I:I; COmp crely blank. While 1t 1% ||_'||1||_'\.'\.i|_ ¢ btow b sure of
the purpose behind it {perhaps a marker of some sort or merely a graffite written

n idle moment see below, Mo, T2 5 ssems to Be an att L WTHLE

tully and :_-||:|..||-. . H rh the names are written in betters of different sizes,
t letters of the NAME AF¢ ApProxi I (b cmi, b hed ) those of the
i 4 em., and the longer patra milc .--.:-r:.||1x the name only by the
i| :||-_' el YW OF T | i .|'I.i. Il'u. 5]

E
written above the line. Particularly noticeable s che st hickening of the
CIFOESE i [I.l_' .'I'||.|.' B

1cl the first Lambeda is impossible to

v, but it must be put in the second or third century

an attempt has been made to write in large, reg

| e |
& S CONI

rity being the smaller size of
.. [ECTS 3
the agma, The inserted mn is ;|_-||_--:--._|.:|_--:! in A ¥ery abbreviat
This insertion probably caused II!||_' 21T -\.||_':I!-_'\. which iz -'i'“='."'\--||"=" 1A fhe Arca
of the kappa c There appears to be a ligarure between the amicron
and the sigma.
|:'|:' naime +||:i:".:'n.._!!' \!::l."\-\. not .-\.!'\ll'\"\...' i !l'l_‘ W, li occurs e CJEs L
i from Side, an ins ription ol the third century ). The name paprrae

Peir. 324 (“Roman Period™) and 370 (“Second or Third Century

G4, Mathematical Exercise

£ WS

iHS XB, 1908, p

[hiz rexc was I'"\,'II:i-\.:I-\.'I.I by Silne im JHS 28, 1%E, | : Mo, 16} as one of

of texts connected with education which he | found on ostraka. It

- 5 list of ordinal numbers from frst to owelfth, almost all misspelled

rhe last entrv. twelfth, was crammed in berween two othes lines when space ran
out. srammatical form of the adjective differs from number to number, beir
mostly fie d varying between nominative and | i

The exercise 15 written on the concave side of a thick sherd. The convex side

also contains traces of writing which have been washed out "I'l:.l.':l' anc tly

F 1 I 1 I3 - a T S -

the remains of cight lines ar the lete 'H:!:..‘il,' and three more at the right. Cmly the

borrom line on the left yiclds any readable lemess, which e j-'l.'-': The catrakon is
hroken at the bottom, but it is impossible to say how muc h is missing, since -:'.||:.-
a small amount af writing has been lost, The top and both sides .|.'-'_'I intact, The
hand is a very crude one, best described as consistng ot ':]"lrlﬂg'. capitals. There Ll
supct flucus marks :||'E-.i girakes in varnous 1!|.||'|."-, L '.'.'L'I- A5 @ Eraiikizous Irerta A

[ATw p|.=u. £,
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THOTH TEPTENA
TRy TiTaETe
FeLTS ERTTE EET
e beTorms Erd TS
TETKATNS EW

Sobmkary
rexdrn|

|'_| a1 has a slant ng sbem rather than the .I|'".',.i'l one

Thie wame i erie of the Fau s

The faw in bodh iSEtandes
this ix a

eloe wi

L E

|} )
IE i poisthle ey

1 everywhiene
thase ir |
} "|_.'..l\.d"\.:.|-r: e e T Oip the
FEE S lled thie ¢ [TE
micron it idemtical with shat in &% fobme and wapht o be read
sezed in at the end of che word, posadbly
The possibiliay vk mark cannot be compl !4.-':\. maled ok,
kel
Bink IhHere 1 4 Bgmd 5 YLy

ice clear; Miln

£ reading ol ok T
on linE |
than the

Cin che ot rau see the Bode

had beea prattia Iy eraied bur in i 1
below chi }

sl exremdu Fas
x wrikben

hence M - 2
I I.II 1
1l ol the lane

il i the

TIREEINg

t written in two vertical columns, with the
written backwards

Bi. !I'l_'!: !I.l_'
. e diverted owe

writing might be that of a

1 number are known from Gracco
jiiizs g :
alphabets are school texes, Williams point out
and are common in the Esstern Mediterranean

1afl antiquity Although most

RRITNCRACENS

ghat r':-:-:. Hnave II:.L':I..ll
a (Whgarit], dating to cho 14ch seniesy B.C
- miy be foand in G.R. Driner, Semifie Wrileg
| the castiain Mediteruncan arti ] L4, p. 234, and an ¢ Amesale
carlieg k& £ were [ound &t Ras archfolopiowrr de Syrie & Siadl orher




65, ALPHARBET 125

"’r{“"'_“"'r this text is pe i in format, arranged as it is with the sccond half of
the alphabet written in reverse order inst the firse. The shape of the sherd by
no means calls I-'-" this ar Tanfsment; aleh: -II:.:|| I ¢ Chan one oolwemmn “.:II_:I.I_I ||.-|'.:;,'
been needed for the alphabet, normal order would certainly have been possible.
Milne, in publishing the text originally (JHS 28, 1908, p. 121) noted that . . . the
Curcnas rl-'l:‘|‘|"'r|'l:'|':'ll"l'l-lll:-'ri Arranpemeng Al |!_'I,|;|,| in this instanees is q_li:-'_ unusual " He
3'-|:'_!!l-'*-5'-'l-| that the pl"ll.i|1|-.' ||'||.!_'.|'|| have been Quintilian’s dictum thar students
'-'-'!'.l': Lo recofghize the .|i|~|'|.-.!;-:_-| in any order = but that purpos: would not seem
LH] o] '\-"\-'L'“ SR I.'|.| I'\l'\' r:'l'.'\- IC X "'.‘.'|||_ |_i:,|_'|| H L |_=|q'_' MmEarcs |'\-.|_'.|.I i A AL |'!_|:i:||| T
5';|. a (BS5A 12 1905.4, P- 476 in which am .-||'-|'.||'u_-| s cur in six vertical rows,
But that inscripron follows an organized format, making a neat box, and all

IECLETS 1M .-!I-\.' FOWE afe if |'||_!|_':

It maw |1| '.|'|.|r '.Il:; ATFATIECIEENT !l:;' i 1€ ZEEN A% r'.u I:ir..:l.l;' thie mape ..i BEpECh
ol alphaber. But it also i5 possible chat we have a key to a simple substitution
:.-"-==.l.'. =1 :"II|||_:.\_'.- |'\-|‘. I_I:-:i,l_"\-\. HT ks L-n:-u.."|_ |.-;'I_':"|.'” |':|_'-c'|'l!|:"| d o .'l'||l '|'¢'E'I|'. |: .!'.l.ll

¥ E} & I
distorted and inverted letters as substitution symbols.® PGM I, po 184, cites a late

|_.||_||_ l.l."_l_|'. :-\.'_;|_'\--\.|::'_|'_E-_|" :||- E-_‘_I_-_'| .l_'l'\-l_l!l'\-\._.-\'“z. Morast l_'. i .I'Il:lil.lrlhlll (L] “. Mo. Gl

is. another lare code, rather con x, using a leeter substitution cyvpher “formed

5 i ¥ 5 - I % i
vy the alphabet inmn four unegua ris which are shutfled and then
- Tl - '.\!:' .-\.I-|' IrCI":I.I\.'- Ik .|!":|!

Column 1 Column [l

Al I
B K
I =
Ads 4 MM
ET
£ T
HE

ar
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G, Accaunt

RO e, BNo, 9040, 8. 55T

tities of grain ||.|i\! I'\.-\, tour ditterent '.=l\.'l."'|||1.' We are

g i
rs likely that it served
L] q,i_q,'-\..ull'.ll'l'l'_' |'\l.|l\.'|_ rs in

'

ESx-réeceapis. a - e -\.-_'.J CUrsive Y ECEl Ol 'I'l I'\l:"\-! Il\.'l\.l\.'!l.lf'\- .|:|l\.| '.I' -

abbreviaei ; TLCIETH t, There is a toalling which scems to supgest

har this texe borms part of a §

. [mupod darafal) el Kb unR
W paroe ) Mavel pdiac) Yoo {radrod ) (resold dorabar) oy
Hpares ) Laparauiucios ) ilpon (Freel Goreaiac) ¢ d o
ilFr].' o JEE W os ) Lapamapiciol e ) [ Fuoon oot ifenr ) T ey
Hparos ) Tieow [layroad ) Weral ) (mupod dorafad) §

{rearrad) (Teeos aoragkas) of L kd

7. List of Mames

Emiaten K10 | g eroe
sbarofc moleofire poc )
el el | carme O eLae )
Saffoo Ewoo] ehvon]
My . ... =) I

I beeal 1 &l

Exe ,

I. A man of the same name ccoars in 0. Perr, 168
mnect them

1, L& “ian al lather vl 1 iame nami f. Y 1 &, B19. o




B, List of Mames

0. x §.8 o, Secomd or Thd Century

WTILLEN Of 3 ;:-El_';,-_' ..|':'|| '..l."'li;_ll T .'.|'|:|_'! text has
. At the left and on the lower part are traces of the
i em. high, much smaller than the main wext, the

Ilapcntin:

Eapasiuae
[Tapcane maibio)
lotheapos & Kat Amodd s
[Tereywide Ao gl
[Merexao| ) Bgowe
Teireer pre i .

Tl preiopar

[ laaaren K
Mgiorafi

1 i . - 1=5 I ; 1 iF
ot wie dhould read LapEmine o], although the wTiter

plenty of room ksore.,
name for the reseludon of che abbreviation i Nemy

Bajme, but the traces of the beta are very faisdt,

1
ler here, and Aegemeraies Invbe 3 scrawl, ai the weiter crivnds
boe o men of this hame, T8

a4
& i, althowgh Dot e

read g q...:lll_-'\-: ix mare like

) are almost completely faded away

6%, Uncertair

B8 law. Mr

This pext

v unofficial note or memorandun

likely, ;

Mayesiy) Ka (mupod dprdfad) Ac @

: . > .
Pachon 21, artabs of wheat 36 3/4.
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70, Uneentain Text
6.6 = 5.5cm Second or Third Canrury

Aol ) Sepuoifioic) Mal
Aol WEanrod{s) Apdpc

of Ayel 1B Ayodoas),

Memorandim

& Lamiury
- - s - 1
VEXE IMLSE D¢ 3 ||"'|.::|L' oL .'=|.'|:. al il s UC FIRCTIHIEATNE n, I:li.ll “'I:!:r !I'.l_'

R ll.'.liil L l\.!l\.'r:‘\-i..lill!.ll'\l!l\. il'u.'\' -l 4 Rml l\.l.'-l-c'.' I'|.:|_'|: il"..-\.l: TTRa LRGN,
Llpod (mrpoD Qorafincd s

wn Horos, artab of whea

R I nw

e s .I::.l‘.:l_.:l: o know . |1|..'|'\-|H|:'|:|
the pexe. | | hie raka [0, Mich, 1, pp. 169 ff.) have such
texts, Youoe [A824 150 calls them “name tags. ostras a Maced an

sacks of wheart, | ot chalt, etc., to idencify i5 the property of the person

winse name fhe C nay be o text, alch n it is larger than any of

these, and inds rger than the 8.7 m. £ Mich. 641, which Amuncdsen
s -:-\.I:!:':':'. 11 I'“ 3l &% 1dentibic: 7 : "|.|E-:. villv a
WTILIT cXETCise.
. crowding of the BphETd nd obvious connection berween lines 2 and 3
make it certain that the side & > inract. It may be that the rexr iz simply
an apprentice.

e 1o date the hand

Ta P-:"I.I:
damede b
i Gnpa
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