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Introduction

In March, 2007 Emmy-winning filmmaker Simchacobovici presented a documentditye
Lost Tomb of Jesuthat proffered a startling thesis: Jesus of Nazareth, whom most Christians
believe rose bodily from the dead, was actually buried in a tomb in the present-daglfiast

neighborhood of Jerusalem.

As evidence for the thesis, Jacobovici enlisted the aid of University of Toronto professor of sta-
tistics AndreyFeuerverger, who, Jacobovici claimed, calculated the odds that this is the Jesus
family tomb at 600 to %.

In the present paper we offer a critique of this statistic and an alternative estimate. We argue that
BayesO Theorem is the optimal way to calculate the likelihood that this tomb belonged to Jesus of
Nazareth. We further argue that the estimate derived from BayesO Theorem is fairly insensitive
to a series of assumptions that can be altered as the vital debate among historians and archaeolo-
gists requires. Finally, making what we believe to be a set of reasonable assumptions, we offer a
saies of estimates of the likelihood that the Talpiot tomb belonged to Jesus of Nazareth.

! We are indebted to a number of people for useful discussions on this topic. We grat&hdhyladge the input of

Steven Avery, Joe DOMello, Mark Goodacre, Glatyermas, Michael Heiser, John Koopmans, Stephen Pfann,

John Poirier, Chris Rollston, James Tabor, David Tyler, and Ben Witherington, Il1.

2 See Simcha JacobovicThe Lost Tomb of Jesu®iscovery Network. First Aired March 4, 2007.

% In the aftermath of the documentaryOs release, Jacobovici and the Discovery Channel modified their interpretation
of FeuervergerOs mathematical contfmts. It is unclear to us exactly what Jacobovici now believes that
FeuervergerOs number demonstrates. However, it is nevertheless clear that he believes now, as he did before the
updates made to the Discovery ChannelOs documentation, that FeuervergerOs numbsomeandégical Opur-

chaseO on whose tomb was discovered at the Talpiot site. In other words, while we are not sure the exact nature of
the inference that Jacobovici draws about the tomb from the numbarewere that he is drawing some kind of
inference about the tomb ownership from the number. We disagree even on this minimal point. We think that this
number is insufficient foany inference about the tomb, and we will justify this disagreement in the course of this
essay.



The Talpiot Discovery and the DocumentaryOs Argument

In 1980, the Israeli Antiquities Authority excavated a tomb in East Talpiot, a Jerusalem neigh-
borhood. Within the tomb, archaeologists discovered ten ossuaries, or bone boxes used to intern
the deceased between the first century BCE and first centufySEof the ossuaries had

names inscribed upon them b five in Aramaic and one in Greek. The Aramaic inscriptions, when
translated into English, were OJudah son of Jesus,O OJesus son of Joseph,0 0JoseO (a diminutiv
OJosephQ), OMaryO and OMatthew.O Kloner (1996), fd¥akimani (1994), translates the

Greek inscription asMariamne [also called] Mara.O

In the documentaryhe Lost Tomb of Jesulacobovici argues that four of these names corre-

spond with the family of Jesus of Nazareth. OJesus son of JosephO might have been a way to ad-
dress Jesus of Nazareth. Further, Jesus of Nazareth had a brother named Jose and a mother
named Mary. Jacobovici further speculates that Kloner (1996) and Rahmani (1994) have mis
translated the Greek inscription. He asserts that the correct translation is OMary [also called] the
Master.O He goes on to argue, using theesitury apocryphal document call&deActs of

Philip, that this is a name by which Mary Magdalene might have been known.

It is from this cluster of names that Professor Feuerverger deriveguns.fiTo date, Professor

Feuerverger has not submitted a formal paper for either public viewing or scholarly ¥etting.
Accordingly, his statistical intuitions must be gleaned from the popular consumptionliheok,

Jesus Family Tomband the documentaryOs websifhe formula offered in the latter is as

follows:

* See Craig Evandesus and the Ossuarie¥vaco, TX: Baylor University Press, 2003.

> See Amos Kloner. "A Tomb with Inscribed Ossuaries in Ealgiyot, Jerusalem Atiquot 29, 1996, and L.Y.

RahmaniA Catalogue of Jewish Ossuaries in the Collections of the State of I$seabl: Israeli Antiquities

Authority / Israel Academy of Seinces and Humanities, 1994.

® Currently, Feuerverger has made an explanation of some of the assumptions inherent to his calculation available on
line. See Andrey Feuerverger. OThe Tomb Calculation, Letter to Statistical Colleagues. March 12, 2007.0
http://fisher.utstat.toronto.edu/andrey/OfficeHrs.txt. Accessed March 26, 2007. Note that Jacobovici and Pellegrino
(2007) indicate that Feuervergassubmitted a paper to scholarly review, but the above-referenced letter from
Feuerverger indicates that this is not the case. Personal correspondence between Feuerverger and one of the authors
corfirmed that FeuervergerQOs letter is correct on this point.

" See Simcha Jacobovici and Charles Pellegriftee Jesus Family TomtSan Francisco: HarperCollins, 2007.

8 See OThe Lost Tomb of Jesus: The Discovery Channel.O http:/dsc.discovery.com/convergence/tomb/tomb.html.
Accessed March 26, 2007.



Initial Computa tion

Jesus Son of Joseph: Mariamne:| Matia: | Yose: | Maria:

=1in 97,280,000
1in 190 1in160 | 1in40| 1in20| 1in4

Second Compuiation
(Matthew Elimhated)

Jesus Son of Joseph: Mariamne:| Yose: | Maria:

=1in 2,400,000
1in 190 1in160 | 1in20| 1in4

Third Computation

(Unintentional Historical Biases Factored
In)

2,400,00/4 = 1in 600,000

Fourth Computation
(All Potential Tombs Faored In)

=1 in 600 = OProbability

600,000/ 1,000 3
FactorO

Critique of the Statistical Method

The above method, as we are able to interpret it, suffers from several important defects that pre-
vent any valid inference about the family in the tomb from being drawn. These defects can be
grouped into two types: theoretical and computational.

Theoretical Defects

This method generally lacks probative value. That is, the Oprobability factorO does not speak to
the likelihood that Jesus of Nazareth was buried at this tomb. It is simply an estimate of the
probability of finding these four names B OJesus son of Joseph,0 OMariamne,O OJoseO and
OMariaO b in all tombs with exactly four inscribed names. It is does not speak to whether this
family is actually the family of Jesus of Nazareth. This is because it fails to consider two im-
portant factors.

It does not consider the unlikelihood of ever finding Jesus ofuté&xOs tomb in the first place.

It might be a unique occurrence to find these four names, but the uniqueness of this occurrence



must be understood in the context of the uniqueness of finding Jesus of Nazareth at all. For in-
stance, if there were a 1 in 1 billion chance that we would find Jesus of NazarethOs ossuary, the
probative value of the unadjusted probability in the above table, which shows a 1 in 2.4 million
likelihood, would be severely diminished. Thus, this other probability must be taken-into ac
count beforeany infeencescan be drawn. To fail to do so is to commit what is known as the
prosecutorOs fallacyThe unlikelihood of finding the partitar evidence that has been found

must be weighed against the unlikelihood of making the match that the documentarians wish to

make.

Second, it assumes that there is no doubt that Jesus of Nazareth b if he was buried in a tomb D
would certainly be buried with these individuals. The implication here is that this is a OuniqueO
match with the family of Jesus of Nazareth. However, this hypothesis is underdetermined. Even

if we accept the unigmess of the names, and there is good reason not to, there are reasons to
expect Jesus of Nazareth to be buried arththercluster of names. This estimation, further,

cannot be taken in the context of the four matches. It must, rather, be taken in the context of all
six matches B for this OJesus son of JosephO was not interned with three other known people. He
was interned with five. Thus, we should inquire whether there is reason to expect that Jesus of
Nazareth would be interned with these five names.

Computational Defects

The calculation itself also suffers from four computational problems.

First, there are six inscribed ossuaries in the tomb. If the intention is to discover the probability
of finding these four names in a given tomb of this type, it should be calculated with a mind to
the number of inscribed ossuaries in the tomb and not to the number of OmatchesO that one
wishes to make. For instance, if there are six inscribed ossuaries, the chances of finding these
four names should be calculated not as the chance of finding the four names in four attempts, as
is the case here, but of finding these four names in six attempts.



Second, the factor that Oadjust[s] for unintentional biases in the historical recordO seanhs to be
hoc This, it is explained in Jacobovici and Pellegrino (2007), is intended to account for the
family members who might have been placed at the tomb but are in fact not there B namely the
brothers James, Simon and Jude. However, it is unclear to us why a factor of four is sufficient
for dealing with the OabsencesO from the tomb. It seems more appropriate to include the factor
we mentioned above D an evaluation of the likelihood that Jesus of Nazareth would be interned
with this particular cluster of names. Hdphy, at a future date Professor Feuerverger will have

the opportunity to clarify his justification.

Third, the documentarians hypothesize that Mary Magdalene was interned in one of the ossuar-
ies, and that OMariamne [also called] MaraO is a mistranslation that, when corrected, points to-
ward her. However, they do not offer a convincing argument as to why éxgastedo be the

case. At best, they providepatentialconnection between the tWoThis connection should be
critically evaluated before the name OMariamne [also known as] MaraO is included in the com-
putation. Absent this inquiry, the statistical computation should be limited to the three known
matches bisveen the tomb and Jesus of NazarethOs family. Including OMary MagdaleneO in the
statistical analysis heavily biases the probability estimate toward the hypothesis.

Fourth, the computation fails to account for the potential bias that occurs with the consideration

of the name OJose,O which Jacobovici takes as a rare and highly significant reference to Jesus of
NazarethOs brother. It fails to consider that OJoseO has begivésutite discovery of a refe

ence to OJoseph.Dis reasonable to believe that OJesus son of JosephO and OJoseO might not be
independent events B namely, that OJosephO might have generally been a family name. Accord-
ingly, when a Joseph is found in a family, one is more likely to find another Joseph, or a person
with a variant of the name, such as OJose.O Thus, we should®P&qgsejtlosephy P(Jose)
Unfortunately, the historical record is not sufficiently detailed to offer conditional probabilities

such as the one that we have in mind. However, this is not to say that the computationOs incorpo-

ration of OJoseO is optimal. While it might be impossible to estimate the precise difference be-

° For this argument, they rely upon the research of Franeois Bovon. However, in a reclentBartion argues: Ol

do not believe that Mariamne is the real name of Mary of Magdalene. Mariamne is, besides Maria or Mariam, a pos-
sible Greek equivalent, attested by Josephus, Origen, aAdtthef Philip for the SemitidMlyriam.O See Franeois

Bovon. OThe Tomb of JesusSfe Society of Biblical Literature Forunhttp:/sbl-

site.org/Article.aspx?Articleld=656. Accessed March 26, 2007.



tweenP(Jose|JosepgndP(Jose) it seems intuitive to expect that the former is greater than the

latter. Thus, Jacobovici and Feuerverger are likely wrong to take the name OJoseO to occur with
less frequency than the name OJosephO (which they do). They should, instead, expect a OJoseO
some variant to occur in a tomb like this, i.e. one that was used by a family known to have a OJo-
sephO within it, with a greater likelihood than a OJosephO would in the general population.

Even with these critiques, the above figure represents an important step in calculating the prob-
ability that this tomb belongs to Jesus of Nazareth. Jacobovici and Feuerverger are to be credited
for astutely recognizing that the other names in the tomb are the key components in determining
whether the Talpiot tomb once held the remains of Jesus of Nazareth. Building upon their intui-
tion, we propose a different, more comprehensive approach than they have adopted.

BayesO Theorem and the Jesus Tomb

Introduction

We propose the use of BayesO Theorem to evaluate the likelihood that this tomb belongs to Jesus
of Nazareth. Indeed, it is our intuition that BayesO Theorem offers the most direct way to answer
the question at hand. We also believe that JacoboviciOs argument is fundamentally Bayesian.
Jacobovici is interested in the extent to which the other names in the tomb provide a clue to the
person interned in the OJesus son of JosephO ossuary. In other words, his endeavor is to find a
conditional probability: given the other names in the tomb, what is the likelihood that Jesus of
Nazareth is interned in the OJesus son of JosephO ossuary, what we Bgfjig ddeanwhile,

it is JacoboviciOs intuition that thalpiot tomb provides a close match withat we would ex-

pect in Jesus of NazarethOs toffibat is, he believes that what we defin®@gJ)is very large

b i.e., if we were assuredly to find Jesus of NazarethOs tomb, we would expect many of these

names within it.

What Jacobovici has done, then, is define one conditional probaB{lityf;),in terms of an-

other,P(T|J). This is a Bayesian argument. Unfortunately, as the last section makes clear,



FeuervergerQOs statistical analysis does not speak to this. It suffers from two theoretical problems:
(i) any inferences drawn from his number will run afoul of the prosecutorQOs fallacy;

(i) it impli citly assumes an artificially high value B{T|J).

What is required, then, is a reformulation and formalization of what we take to be JacoboviciOs

accurate intuitions.

Statement of the Problem

A tomb has been found in East Talpiot, Jerusalem, containing teniessuaix of these were

inscribed with names, while four were not. The excavatiolgaologists estimated that the

tomb might have held up to 35 bodies. This was not based on any count of bones within the
tomb. Rather, it was an estimate based on many similar tombs around Jerusalem dating from the

same era, the first centul’).

Two of the ossuaries are special and indicate a rudimentary family tree. One is inscribed OJudah
son of JesusO and the other is inscribed OJesus son of Joseph.O While there is no proof that the
OJesusO in these two inscriptions is the same man, that is the general assumption, since a tomb

like this generally contained extended families over several generations.

The immediate question to ask is whether the ossuary inscribed OJesus son of JosephO might
have contained the bones of Jesus of Nazareth. The ossuary dates to the first century and the
tomb lies within a few miles of the crucifixion site of Jesus of Nazareth. What is the probability

that Jesus of Nazareth might be the Jesus of the tomb?

If that were all the information we had, then the answer would be fairly easy to compute. Sup-
pose there werd&/, men in Jerusalem named OJesus son of Joseph.O The probability of choosing

any one of these at random is clearly 1/

10 See Kloner (1996).



We note that Jesus of Nazaretimat a randomly selected OJesus son of JosephO from ancient
Jerusalem. We have more information about him than we do about the other men named OJesus
son of Joseph.O

Most scholars accept the New Testament account that Jesus was buried immediately after his
crucifixion in a tomb owned by Joseph of Arimathea, roughly three miles from the East Talpiot
location of the alleged OJesus family tomb.O Nobody believes Jesus of Nazareth is still in this
original resting place.

Christians generally believe that Jesus was physically resurrected about a day and a half after his
death and that he eventually ascended to heaven. If that is not the case, then he was instead re-
buried elsewhere (perhaps a tomb such as this, or a common burial pit, or something else). Con-
ceivably, he could have been transported some three miles away to the East Talpiot tomb, but
that is not a sure thing. But neither is it a sure thing that he was not.

The question of whether Jesus ascended to heaven is a faith-question, which will be answered
differently by different people. The question of whether Jesus might have been transported three
miles to East Talpiot for reburial is a historical question, which will be answered differently by
different historians. In either case, there is a subjective element.

This appears to put us at an impasse. But does it really? We argue that it does not. The subjec-
tive element introduces uncertainty into the calculations, but science has well-defined ways for
dealing with numerical uncertainties. Thus, while we might not be capable of identifying an ex-
pected probability value, we might nevertheless be able to identify the range of values that this
probability might take.

There are several points in this calculation at which we will run into Ojudgment callsO that de-
pend on subjective elements. We will encapsulate each of these points in a Ofuzzy factorO that is
strictly bounded. We will then carry out the calculations and show that the final range of prob-
abilities is still bounded. We will now define the first Ofuzzy factor.O



Define F, = Othe probability that the body of Jesus of Nazareth was transported to a tomb of the

type found at East Talpiot and featured in the documeiitagylost Tomb of Jes@s

Obviously, F, is a subjective factor. Those who believe with certainty in a physical resurrection

and ascension of Jesus will assigna value of zero. Those who believe with certainty that Je-

sus was reburied in a trench grave near the site of the crucifixion will likewise #&sigralue

of 0. Those who are willing to consider the possibility that he was transferred a few miles away,
and that he might have ended up in a family tomb, will asBjgmnon-zero value. Those who

consider the tomb a bad demographic or socio-political OmatchO for Jesus of NazarethOs family B
for instance because the tomb might be a Omiddle classO tomb, etc B would assign a low non-zero
value. Those who see the Talpiot tomb as a good potential match would assign it a imgher nu

ber. F, cannot be less than O or greater than 1, since it is a probability, iSa bounded pa-

rameter, and it is likely to have only limited effect on our calculations. We can run calculations

with different values off, when we complete our analysis to see what is the range of effects it

can have.

We asked earlier for a first estimate of the probability that Jesus of Nazareth is buried in the East
Talpiot tomb. We need some notation. Define:

J = The event that Jesus of Nazareth was buried in the East Talpiot tomb.

~J = The event that Jesus of Nazareth n@iuried in the EasEalpiot tomb.

P(J) = The probability that Jesus of Nazareth was buried in this tomb.

P(~J)= The probability that Jesus of Nazareth wasburied in this tomb.

Obviously, sincel and~J are exclusive event®(J) andP(~J)add up to 1.

Then we have the following nasve estimateB @f) andP(~J):

Fl
PO 5
P(~J)=1-P(J)

We note thatN, has been estimated by different scholars to be anywhere from a few hundred up
to about 1,000.



If this were all the information we had, then the tomb would not be interestingXi}jas very

small. However, the tomb also contains ossuaries bearing the names OMary,0 OMary,O OMat-
thew,O and OJose.O We know that Mary was the name of the mother of Jesus of Nazareth and the
name of several other women in the close circle of Jesus (including Mary Magdalene, Mary of
Bethany, and probably others). Ehermore, one disciple of Jesus was named Matthew and one

of his brothers was named Jose. These factors tend to strengthen the case that the tomb might

belong to Jesus of Nazareth.

However, there is also some counter-evidence. One ossuary in the tomb bears the name OJudah
son of Jesus.O No record tells us that Jesus of Nazareth had any offspring at all, much less a son
named Judah. We should note that no historical records explicitly deny that Jesus had children,
but we would expect to have heard of progeny if they existed. Three leaders in the earliest Jesus
community were his brothers James and Judah and his cousin Simon. This indicates that the
family of Jesus played an important role in the early community. A son would have played a key
role in this community had he existed. If Jesus had a son, history is stunningly silent about it, for

no apparent reason.

So the problem then is the following: In light of these additional five inscriptions, how does the

nasve estimatB(J) change? Will the OproO evidence outweigh the OconO evidence?

We will use a few simple techniques from statistics and probability theory to estimate a revised
probability. A key element will be BayesO Theorem. We will briefly review BayesO Theorem

next.

BayesO Theorem

In probability theory, one often needs to compute a conditional probability of one event, given
that another has occurred. This allows one to make inferences based on partial information.

As an example, suppose two dice are thrown. The odds of rolling a 12 are quite low: 1/36.

However, if we are given information on the state of one of the dice, we can make a revised es

10



timate. If we are told that one of the two dice came up a six, then the odds of having rolled a 12
are now revised to 1/6. However, if we are told that one of the dice came up a three, then the
odds of having rolled a 12 are now revised to O.

Let E,and E,be two events. We are interested in the probability #hdtas occurred, given

that E, has occurred. This is called the conditional probabiit, | E,) and is defined to be:

P(E, & E,)

P(E,1E) =5

One formulation of BayesO Theorem then follows immediately:
P(El | Ez) P(Ez) = P(El&' Ez) = P(Ez | El)P(El)

We can rewrite this as:

P(E, |E)P(E,)
P(E,)

P(E |E,) =

This is a powerful form of the theorem, but we will expand the denominator by noting that either
E, will occur or it will not. So it is easy to prove that
P(E,)=P(E,|E)P(E)+P(E,|~E)P(~E))

Then we get the fairly complicated-looking equation:

B P(E,| E)P(E))
" P(E,|E,)P(E,)+ P(E, |~ E)P(~ E,)

P(E,|E,)

This is useful when we already have a nasve estifd@ig) and we want to improve it in view
of the observation of a second evéit BayesO Theorem tells us how to make this improve-

ment.

In the previous section, we made a nasve estifR@le and we then asked how to improve this
estimate based on a set of other observations from the tomb. We will denote the collection of
these other observations by the event

T = OAIll the rest of the information about the other five ossuariesO.

11



We are interested to know how this new informaiiachanges our nasve gsateP(J). In other
words, we want to know the probability that Jesus of Nazare#ally the Jesus of the tomb,
given all the other information we have from the other ossuaiiést is, we wan®(J|T).
BayesO Theorem then tells us that:

P(T |1)P(J)
P(T |)P(J)+ P(T |~ J)P(~J)

PU|T) =

BayesO Theorem takes a bit of getting used to, but it corresponds to JacoboviciOs and our intui-
tion. For example, if Jesus of Nazareth were really buried in this family tomb, we would expect
the other names in the tomb to correspond to his family members. That is, we would expect
P(T|J)to be rather high. Whereas if Jesus of Nazareth marfeuried in the tomb, we would

expect the names in the tombt to correspond well with his family members. That is, we would
expectP(T|~J)to be rather low.

BayesO Theorem tells us how to weigh the two cases against each other to make the best decision
we can in light of the information we have. If new information were to come to light, that would

change the calculation.

We have already shown in principle how to com@({# b the initial nasve estimate thasds

of Nazareth is in the tomb. From that, we immediatelyPged). So it remains only to compute

the two conditional probabilitieB(T|J) andP(T|~J) These are not hard, and we will spend the
bulk of this article estimating these.

First, however, there are a few preliminary issues to work through.

Preliminaries toP(T|J)andP(T|~J)

First, we will deal with the issue of the ossuary OJudah son of Jesus.O If the Jesus of the tomb

were some randomly chosen man on the street, he would have a high probability of having a son.

Most Jewish men of the period were married and did their best to obey the commandment to be

12



fruitful and multiply. We do not know the exact probability that any given man would have a
son, but it is likely to be near 1.

That is not the case for Jesus of Nazareth. In all of history, nobody seems to have ever postu-
lated that Jesus had a son. Dan Brown, irbé¢inci Code followed a long and hazy tradition

that postulates a daughter. Did Jesus of Nazareth have a son? We do not know for sure. What
we can say is that hmight conceivabljrave had a son but that hexcg more likelythan a ran-

domly chosen man of Jerusalem to have had a son. So we can define another Ofuzzy factorO here
to incorporate this range of possibilities. Defifigas follows:

F, = the relative probability that Jesus of Nazareth had a son

By Orelative probabilityO we mean the ratio of the probability that Jesus had a son to the prob-
ability that any other man of Jerusalem had a son. We ekpectbe between 0 and 1. Differ
ent historians will assign different valuesfg. We will see at the end of this calculation

whether it makes much difference what value you assidh,to

We also defineP, , ;4. 10 be the absolute probability that a randomly chosen man of Jerusalem

would have had a son nhamed Judah.

Then, by definition, the probability that Jesus of Nazareth had a son named JEd}, iS5,
We will never actually need to compu®e,, ;.- It will factor out of our equations completely,

leaving us with only the fuzzy factd¥,, which is nicely bounded between 0 and 1.

It is worth defining exactly what we mean by the evenWhat we really care about is the set of
all possible eventiske the set of names observed in the tomb. That is, we want to consider all
sets of names that would generate the same level of surprise. We have already dealt with the

surprises of two of the ossies. There remain four, containing two women and two men.

What is surprising is that two of these had the names of members of the immediate family of Je-
sus. We found a Mary and we found a Jose. Each of those coincides with names of known
members of the family of Jesus. We also found a second Mary, who is known by DNA analysis

13



notto be a member of the immediate family of Jesus. We also found a Matthew, vathmis

the known immediate family of Jesus.

If we opened a random tomb in Jerusalem and found two women and two men, what are the odds
that at least one of the women would be a Mary and at least one of the men would have the name
of a brother of Jesus? That is the questionR(i&~-J) will answer.

Likewise, if we had opened tlaetual tomb of the family of Jesasd found the names of two
women and two men, we must also ask what are the odds that at least one of the women would
be a Mary and at least one of the men would have the name of a brother of Jesus. Neither of
these is a sure thing, even in the family tomb of Jesus. That is the questR(T {Bawill an-

swer.

In order to answer these questions, we need to know the probability of drawing the names of
close family members of Jesus if we choose people from ancient Jerusalem at random. We need
census data, and we do not have it. But we do have two surveys of names from Israeli scholars,
Rachel Hachlili and Tdlan.** Their numbers do not agree perfectly, but they are reasonably

close to each other.

In the following table, we summarize the relevant data. Note that names took many forms in an-
cient Israel. We consider all variant forms to be essentially the same. So the He-
brew/Aramaic/Greek names Miriam, Mariam, MahNé&griame, Mariamme, Mariamne, Matria

mene, Mariamenon, etc., all count as Mary. Likewise, the variant forms Yosef, Yehosef, Yosi,

Yoseh, Yosah, etc., all count as Joseph.

We will also assume that the probability of finding a OJesus son of JosephO is obtained by multi
plying the probability of finding a OJesusO by the probability of finding a OJosephO. Note that

Jesus had four brothers, James, Simon, Judah, and Jose. Jose is a variant form of Joseph.

1 See Rachel HachlilfNames and Nicknames of Jews in Second Temple Tirkest2 Israel 17, 1984, and Tal
llan. Lexicon of Jewish Names in Late Antiquity: Part 1, Palestine 330 BCE-200 @kngen, Germany: Mohr
Siebeck, 2002.
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Here are the probabilities that we will need:

Name Probability (Hachlili)Probability (llan]
Jesus 0.0¢ 0.0411
Joseph 0.14 0.0921
Jesus son of Joseph 0.012¢ 0.003¢
Simon 0.21 0.102¢
Judah 0.1C 0.071:
James 0.0z 0.017¢
Joseph 0.14 0.0921
Any Brother of Jesus 0.47 0.283:
Mary 0.21¢ 0.25¢

Since we have two choices for the probability distributions of names, we will need to run our
calculations twice, once for Dr. Hachlili®s numbers and once féalBds numbers.

We can now estimate the number of men in Jerusalem who might be named OJesus son of Jo-
seph.O Suppose there weneeople in Jerusalem, and suppose the practice of burial in ossuaries
continued forg generations. The practice went on for about 90 yeagswsbbe more than 1

but less than 3. Since half the inhabitants of Jerusalem were males, we estimate the number of

men named OJesus son of JosephO to be:

1
NJ = E NgPJesuPJosep}"

EstimatingN = 80,0009 = 2, we find a value roughly between 300 and 1000.

We are now ready to compuR€T|J) andP(T|~J) The second of these is a bit easier to com-

pute, so we will do it first.

ComputingP(T|~J)

15



If we know for sure that the ossuary labeled OJesus son of Josepbitalidiain Jesus of Naz-

areth, what are the odds of observing the other five ossuaries in the tomb?

That is quite easy to compute. There are three factors:
1) The probability of the OJudah son of JesusO ossuary, wikich is,
2) The probability of finding at least one OMaryO ossuary out of two ossuaries contain-
ing randomly chosen women.
3) The probability of finding at least one ossuary with the name of a brother of Jesus,

out of two ossuaries containing randomly chosen men.

Define P,

vary {0 b€ the probability of a randomly chosen woman being named Mary. We-can es

timate this using either Rachel HachliliOs data oldsDs data, given in the table above.

Then the probability of a randomly chosen womahbeing a Mary id" R,,,. Likewise, the
probability thamneitherof two randomly chosen women will be a Mary1s PMary)Z. Therefore,

the probability that at least one of two randomly chosen women will be a Matyi$ P, )*.

Likewise, definePR;,,,., to be the probability of a randomly chosen man having a name that

rother
matches one of the brothers of Jesus of Nazareth. Again, we can estimate this probability by

using either thédachlili or the llan data. In either case, we likewise compute the probability that
at least one of two randomly chosen men will have a nhame that matches one of the brothers of

JeSUS ig-" ( " PBrother)Z'

Now we can put all this together to get what we are after:
P(T I~ ‘]) = PsorT' Judah[1 ! (1 ! I:)Mary)z][1 ! (1 ! I:)Brother)z]

ComputingP(T|J)
If we know for sure that the ossuary labeled OJesus son of Jdgkpti@ain Jesus of Nazareth,
what are the odds of observing the other five ossuaries in the tomb? This is again fairly easy to

compute. As before, there are three factors:
1) The probability of the OJudah son of JesusO ossuary, whigh is, . .
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2) The probability of getting at least one OMaryO ossuary out of two ossuaries chosen
randomly from women in the extended family of Jesus.
3) The probability of getting at least one ObrotherO ossuary out of two ossuaries chosen
randomly from men in the extended family of Jesus.
A new wrinkle comes in here. Since this is definitely the family tomb of Jesus we are consider-
ing, we need to make sure that the family of Jesus is actually in it. This means that we should
ensure from the beginning that the tomb contains:
1) Mary, the mother of Jesus, plus a number of other unknown women
2) James, Simon, Joseph, and Judah, the four brothers of Jesus, plus a number of other

unknown men

This should be obvious. When we say Othis is the family tomb of Jesus,O what we mean is that
his immediate family is in it, plus his (unknown) extended family. The intuition here is that all
immediate family members, except the father Joseph, would be expected to be buried here.
However, as is the case with all family tombs B some family members receive inscriptions while
others do not. Thus, our interest here is in estimating the probability that the known family
members of Jesus of NazarethOs family would receive inscriptions in a family oft@ze 2
Assuming that the extended family members have names thattaitsitesl according to llan or
Hachili, let us work out the congeences of all this. Besides OJesus son of JosephO and OJudah
son of Jesus,O we will assume that the tomb comtaies anch women, but the diribution of

names will be slightly distorted, because we have stipulated a few names. We can work out the

new distribution of names quite easily.

The expected number of women named Mary is now:
E(Mary) =1+ (n" )R, =NR,., + (1" By

Mary ary)

2 Implicit in this is the assumption that a named member of Jesus of NazarethOs family is just as likely as a non-
named member of the family to receive an inscription. This assumption may or may not correspond with reality.
However, the extent to which it does not would only be insofar as we would expect the named family members to be
more likely to receive an inscription. If that is the case P if, say, Simon is more likely than this OMatthewO to re-
ceive an inscription D the probability that this is Jesus of NazarethOs todibpiikcause it becomes more and

more unlikely thabnly 2 members of the known family would have an inscripfldns, this assumption b insofar

as it fails to correspond to realityi¥avorable to JacoboviciOs thesThis is important to note. We are offering a
critique of the hypothesis, but the critique itselfie predicated on any assumption we have made. On the contrary,
our assumptions, where and when we are forced to make them, favor JacoboviciOs thesis and thus d&hnot dimin
the analytical power of our critique.
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This implies that the new probability for finding a Mary within this family tomb @fomen is:
(d-Py

* " )
PMary(n) = PM =

ary

This confirms what we intuitively expect. Within the family tomb of Jesusnitielikely to
find a woman named Mary. But the OMary-enrichmentO effect decreases as the number of

women in the tomb increases.

Likewise, the expected number of men having names of the brothers of Jesus is
E(Brothersname$= 4+ (n—4)P,,er = NP, + 41— Pyommer)

rother Brother

This implies that the new probability for finding a man with the name of a brother of Jesus
within this family tomb ofn men is:

* 4 1" P other
Parother (M) = Parotner + %

Again, this is intuitively clear. Within the family tomb of Jesus, ihrelikely to find a man

with the name of one of his brothers, but this Obrother-enrichment effectO decreases as the num-

ber of men in the tomb increases.

We can now put all this together to compute the term we wanted all along:
P(T |‘J) = I:ZI:)sorT' Judah[:l'II (1" PI\’;Iary)z][:I'II (l" Pérothers)z]

At this point, it is natural to ask about the practice of naming sons after fathers. rrsm®t it

likely to have a son named Joseph in a familydhrady hasa Joseph as the father?

The answer is yes, it does appear that families did quite often name one of their sons after the

father. This is certainly true in the family of Jesus B he had a brother Joseph who was named

after his father. The New Testament calls this brother both OJosephO (Matthew 13) and OJosesO

(Mark 6).
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Will this effect change our calculation somehow? Will it enrich the number of expected Josephs

in the family tomb of Jesus?

The answer is no, it will not. We already knew that Jesus had a brother named Joseph, so we
havealreadyenforced that fact above. So there is no OtendencyO to account for in the family of

Jesus. We enforced it already as a fact.

However, this issue does suggest that we should revisit our previous calculaR¢n|far and
account for the OJoseph enrichment factorO there. We will turn to that now.

Revised Computation 8{(T|~J)

If we know that our tomb does not contain the family of Jesus of Nazareth, we need to account
for the OJoseph enrichment factorO which will increase the probability of finding a son of Joseph

named after him in this tomb. But there are actually two effects to account for.

In a family tomb with a OJesus son of Joseph,O there is a fairly high probability that the father
Joseph of this Jesus will also be buried in the tomb. We need to account for that, too.

It may be, of course, that we are barking up a wrong tree and that neither of these really matter.
In that case, there will be no increase in the expected number of Josephs in this family tomb.

That is one extreme.
On the other hand, it may be that we shahdaysexpect to findboththe father Josepdnda
son named after him, in which case we would find two more Josephs in such a tomb than in an

ordinary one.

Neither of these is a likely scenario. The answer is probably somewhere between these ex-

tremes.
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Let us define a new Ofuzzy factaf(to account for our lack of knowledgés, will be a number
between 0 and 2 that represents the increase in the expectation value of the number of Josephs in

a family tomb that contains the name OJesus son of JosephO.

Since the expectation value in a tomb witimen was alreadyP, it should be clear that the

oseph !
enhanced probability of finding a Joseph in such a tomb is exactly:

P =p, _ +13

Joseph — % Joseph
n

When F, is set to 0, there is no enhancement at all. That is the value we should choose in socie-
ties where families are neither more nor less likely to name one son after the father and where the

father of a man named OJesus son of JosephO is never buried in the family tomb with him.

F, should be set to 2 in societies where the probability of naming a son after the father is 1 and

where the probability of a father being buried with his son is also 1.

We expect thaF, should be somewhere between 0 and 2, but we do not really know where it
should be for the society of ancient Jerusalem. When we run calculations, we will be interested

to know whetherF, makes any difference or not, so we will run calculations over a range of val-

ues forF;.

There is a corresponding enrichment in the probability that a randomly drawn man in the tomb

will have one of the names of the brothers of Jesus of Nazareth. This probability is now:

Brother

PBTrother(n) =R + E
n

The net effect of all this is to change our previous estima@€1gfJ) slightly:
P(T I~ ‘]) = PsorT' Judah[1 ! (1 ! I:)Mary)z][1 ! (1 ! PBTrother)z]

Final Computation
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Now we can put all our results together. Recall that we are trying to compute:

P(3|T) = P(T19)P()
P(T [J)P@)+P(T |~ J)P(~J)

We have estimated the following:

Fl
P(J) = N
P(~J)=1-P(J)

P(T |J) = FZPsorf‘ Judah[lu (1" I:)l\*/lary)z][:l‘II (1" PI;rother)z]
P(T |~J) = PsorT' Judah[:l'II (1" F)Malry)z][:l'II (l" PBTrother)z]
where:
1
NJ = 5 NgPJesuPJosep}"

. 1-P,
PMary(n) = PM + M
n

ary

* 4( n P )
PBrOther(n) = I:)Brother + %ther

PBTrother(n) =P + 5
n

Brother

Note that the completely unknown probabilRy, . ;... factors out of the calculation, since itis a

factor in both the numerator and denominator of the BayesO Theorem equation.

The resulting equation is computable as a functiamafd the various fuzzy factois,, F,,
andF ;. The first two of these fuzzy factors are required to be between 0 and 1, and the last is

required to be between 0 and 2 so the fuzziness is nicely bounded.
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Results

In this section, we will compute the resultsR§d|T) for a variety of choices of the input pa-
rameters. Again, the final results will vary depending upon the choices made with regard to the
fuzzy facors we have delineated. Rather than provide our own estimate of the probability,
which would require us to engage in a historical/archaeological discussion that is beyond our
purview, we choose rather to offer five estimates that differ in the choices of the fuzzy factors
and, accordinglyRP(J|T). We also choose the most and least optimistic values for each fuzzy
factor, which as we have discussed will vary individually over a bounded range, so as to provide

a bounded range of potential values @l T) might take.

Readers who would like to check our calculations (or run new ones with different assumptions)
can download our spreadsheet from the following page:

http://www.ingermanson.com/jesus/art/stats2.php

The spreadsheet allows you to set six variables:
(a) The number of people in Jerusalem
(b) The number of complete generations during which ossuaries were in use
(c) Use Rachel Hachlili®s population statistics or use Tal llanOs
(d) F1: The relative probability that Jesus had a son
(e) F2: The relative probability that Jesus was interred in a tomb like the one at Talpiot
(f) F3: The number of Oextra JosephsO one would expect in a family tomb containing a

man named OJesus son of JosephO
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Case 1: Advocate who wants the tomb to belong to Jesus of Nazareth

The numbers are chosen to be as favorable as possible to the Otomb hypothesis.O This is the case
no matter how absurd the assumptions might be from a kstperspective. The intention here
is to makeP(T|J) as high as possible, regéss of rationality:
(@) N =30,000 (Number of inhabitants of Jerusalem. Set as low as possible.)
(b) g=1 (Number of generations in Jerusalem using ossuaries. Set as low as
possible.)
(c) Tal llanOs probabilities for names
(d) F1 = 1.0 (Relative probability that Jesus had a son. Jesus was just as likely as
any man to have a son.)
(e) F2 = 1.0 (Relative probability that Jesus could be burieBailpiot. Jesus was
just as likely as any man to be buried in Talpiot.)
(f) F3 = 0.0 (Expected number of extra Josephs in a tomb with a OJesus son of Jo-
sephO ossuary. No extra men named OJosephO are to be expected.)

The results are plotted for a number of bodies in the tomb ranging from 10 up to 36:

P(J|T) vs. Number of bodies in tomb
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0.05 \
o ‘\\*‘
E 0.03

oo

0.02

0.01

Conclusion: The probability that the tomb belongs to Jesus of Nazareth could conceivably be as
high as 1 in 18 if all factors are made as favorable as possible, irrespective of historical plausi-
bility.
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Case 2: OlIndifferentO historian

The numbers here are chosen with the concept of indifference in mind. That is, the historian in
this instance does not have a relatively strong opinion on any of the fuzzy factors. This is not to
be taken as our estimation of the average scholarly response, which is probably better modeled as
being somewhere between this and Case 4.

(@)N =50,000 (Number of inhabitants of Jerusalem)

(b) g =2 (Number of generations in Jerusalem using ossuaries)

(c) Tal llanOs probabilities for names

(d)F1=0.01 (Relative probability that Jesus had a son)

(e) F2 = 0.5 (Relative probability that Jesus could be buried in Talpiot)

(f) F3 = 1.0 (Expected number of extra Josephs in a tomb with a OJesus son of Jo-

sephO ossuary)

The results are plotted for a number of bodies in the tomb ranging from 10 up to 36:

P(J|T) vs. Number of bodies in tomb
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Conclusion: The probability that the tomb belongs to Jesus of Nazareth is less than 1 in 19,000,

with a choice of parameters likely to be made by a historian indifferent to the outcome.
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Case 3: Historian inclined toward theory

The numbers are chosen to be quite favorable to the Otomb hypothesis,O but staying within the
bounds of historical reasonableness:

(@)N =50,000 (Number of inhabitants of Jerusalem)

(b) g =2 (Number of generations in Jerusalem using ossuaries)

(c) Tal llanOs probabilities for names

(d) F1 = 0.1 (Relative probability that Jesus had a son)

(e) F2 = 0.8 (Relative probability that Jesus could be buried in Talpiot)

(f) F3 = 1.0 (Expected number of extra Josephs in a tomb with a OJesus son of JosephO

ossuary)

The results are plotted for a number of bodies in the tomb ranging from 10 up to 36:

P(J|T) vs. Number of bodies in tomb
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Conclusion: The probability that the tomb belongs to Jesus of Nazareth is less than 1 in 1,100,

even when choosing relatively liberal values of parameters so as to favor the tomb hypothesis.
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Case 4: Historian disinclined toward theory

The numbers are chosen to be unfavorable to the Otomb hypothesisO while still being defensible
from a historical perspective. Based upon an informal survey of most responses to the docu-
mentaryOs hypothesis P it seems that many scholars would place themselves here. That is, they
are inclined to assign low values to the Ofuzzy factorsO:

(@)N =80,000 (Number of inhabitants of Jerusalem)

(b) g = 2 (Number of generations in Jerusalem using ossuaries)

(c) Rachel HachliliOs probabilities for names

(d) F1 =0.001 (Relative probability that Jesus had a son.)

(e) F2 = 0.01 (Relative probability that Jesus could be buried in Talpiot)

(f) F3 = 1.5 (Expected number of extra Josephs in a tomb with a OJesus son of JosephO

ossuary)

The results are plotted for a number of bodies in the tomb ranging from 10 up to 36:

P(J|T) vs. Number of bodies in tomb
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Conclusion: The probability that the tomb belongs to Jesus of Nazareth is less than 1 in 5 million

if all factors are made unfavorable.
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Case 5: Christian who insists that JesusO body ascended to heaven

Only one number matters:
(e) F2 = 0.0 (Relative probability that Jesus could be buried nelpiofa

The results are plotted for a number of bodies in the tomb ranging from 10 up to 36:

P(J|T) vs. Number of bodies in tomb

£ os
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Conclusion: If JesusO body ascended to heaven, then the probability that this is his tomb is 0.
Assigning a Range ©(J|T)

Finally, it is worthwhile to assess the range of valuesROHT) might take. Unfortunately, we
have six factors that vary, which makes graphical representation impossible. Thus, let us vary
two factorsF1 andF2, simultaneously. Recall thiei is the relative probability that Jesus of
Nazareth had a child a® is the relative probability that Jesus of Nazareth could be buried at

Talpiot.

The remaining factors will be held constant according to the assumptions in the Oindifferent his-
torianO case. Thu¥,= 50,000 = 2,F3 =1 and TallanOs probabilities are used. With these

conditions, we obtain the following results:
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F2

0.001

0.01

0.9

1.0

F1|0.001| 0.0000000109 0.0000002097 0.0000094574 0.0000105138§
0.01 | 0.000000104¢ 0.0000010459 0.0000945654 0.000105127¢
0.9 |0.0000094124 0.000094121(7 0.0084398749 0.0093737827
1.0 | 0.0000104583 0.000104577§ 0.009368853( 0.010404477¢

The rows represent the different valuesFay the columns foF2 and the cells are the calcula-

tions of P(J|T) for every giverr1 andF2. Two observations stand out immediately. First, while

it is the case that varyirfgl andF2 have a large relative effect b that is varying from the lowest
F1/F2 to the highest amounts to a 1 million-fold increase b the absolute effect is minimal. That
is, varying the factors from the least optimistic to the most optimistic only OpurchasesO a single
percentage point. Second, the numbers are consistently low. Regardless of the valuerdf either
or F2, the likelihood that this tomb belongs to Jesus of Nazareth is consistently small. Even as
suming that he is as likely as any man to have a son and to be buried at Talpiot B one still can
find only a 1.04% probability that the Talpiot tomb belongs to him.

Discussion

Our analysis thus points in a very different direction than the conclusion of Jacobovici. Why is
this the case? The answer to this question can best be seen by computing a simple estimate of
P(T|J). Let us, in this instance, remoat of the fuzzy factors. In other words, let us say that

Jesus of Nazareth is just as likely as any man to have had a sb &.&) and just as likely as

any man to have been interned at Talpiot 2= 1). Let us also say that we expect no extra
Josephs in the tomb (i.E3 = 0). Additionally, let us take the rest of the assumptions made by

our Oindifferent historianO in Case 2 above. Thus, we assume a population of Jerusalem of
50,000 people and the total number of generations interned in ossuaries is two. We also use Tal
llanOs demographic data. Finally, we assume only 10 people were interned in tie tomb.

B All of these have the effect of maximizing the valu®@f|T) while retaining reasonable assumptions about de-
mography.
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We still use our basic BayesO Theorem formulation. That is:
P(T [J)P(J)

PUIT = P(T |3)P(J) + P(T |- J)P(~ J)

With the stated assumptions, we obtain:
P(T|J)= 0.687

P(T|~J)=0.216

P(J)=0.005

P(~J)=.995

Returning to our equation, we obtain:

P3| T) = 0.687x 0.005
0.687x0.006+ 0.216x.995
P(J|T) = .003
218

P(J|T) =.014=1.4%

This is far from the 600 to 1 chance hypothesized by Jacobovici. The reason should be clear
when we recall the fundamental intuition of BayesO Theorem. We are interested in defining
P(@J|T)in terms ofP(T|J). This requires us to consider two factors, neither of which Jacobovici
considered.

The first is the unlikelihood of ever finding Jesus of Nazareth in the first place. This value B

even under these very optimistic assumptions b is quite low, just 0.5%. Relatedly, the likelihood
that we have not found Jesus of Nazareth is a very sizeable 99.5%. This must be considered in
any evaluation of the tomb. To fail to do so is, again, to commit what is known as the prosecu-
torOs fallacy. One cannot focus solely upon the uniqueness of the evidence gathered. Its unique-
ness must be weighed against the uniqueness of the claim. While Talpiot might have some
unique evidence that points to Jesus of Nazareth, its descriptive power is necessarily diminished

when we consider just how unlikely it is that we would ever find his tomb in the first place.
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The second is the extent to which the names in the tomb provide a clue to which Jesus was in-
terned there. The good news for JacoboviciOs hypothesis: we can expect with 68.7% likelihood
that Jesus of Nazareth would be buried with at least one Mary and at least one brother. The bad
news:we can also expect 21.6% of all people named OJesus son of JosephO who are not Jesus of
Nazareth to be buried similarly In other words, Talpiot doe®t provide all that unique a clue at

all. Why is this the case? It is for the reason that historians, archaeologists and New Testament
scholars have been stating since the day the film was annotimeseinames are common

Thus, while it is true that finding four particular common names in a cluster is uncommon, as
Jacobovici and others have responded, this is beside the point. The point is that the names in Je-
sus of NazarethOs family were not sufficiently unique such that a tomb that matches two of them
decisively points toward Jesus of Nazareth. Indeed, the difference b&@@¢ErandP(T|~J)is

far from decisive.Many men named OJesus son of JosephO can be expected to have been buried
with at least one woman named Mary and at least one man with a name that follows the names of
Jesus of NazarethOs broth@esmmon names mean that the names themselves do not take us
very far in terms of identifying the owner of the tomb.

Thus, it should be clear that JacoboviciOs inferential errors had a sizeable and beneficial effect on
his hypothesis. The failure to considd) andP(T|J) dramatically inflated the estimate of

P(J|T), biasing it (in the statistical sense of the term) from its expected value and toward-the co
clusion of the documentary. Factoring in the miscellaneous computational errors we also re-

viewed, it should be clear why our figure is dramatically lower.

When we begin to consider the fuzzy factors, the vall&3T) begins to drop even further. It

is important to note that it camly fall from this value of 1.4%. Jacobovici implicitly assumed
F1=1,F2=1, and=3 = 0. All are unrealistic assumptions. If we adjust them to be more-realis
tic, P(J|T)will fall below 1.4%. Much of the OdamageO will be donglbyhe fuzzy factor that
assigns a relative probability to Jesus of Nazareth having a child. Given the unanimous and
deafening silence of the historical record, it seems to us unlikely that this value could be taken
above 0.05 without resort to a tendentious and error-filled argument. FRv#h05,F2 = 1 and

F3 =0, the value oP(J|T)drops to 0.08%. Wher2 is lowered andF3 is raised to correspond
better with our expectation of reality(J|T)will drop even further.
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Conclusion: Statistics above All?

Rather than conclude by recapitulating our hypothesis, we feel we should take the opportunity to
respond to an insightful argument offered by Professor James Tabor, who has been a thoughtful
supporter of the theory of Jacobovici. OnJesus Dynasty Blogabor writes:

A statistician asstatistician,is not primarily focusingon prosopographythatis,
matchingancientnamesto known historical characters.Thatis the task of the
historianwho thenseeksto determineif thereis any potentialOfitCbetweerthis
cluster of names,with its configurations,and that of any identifiable per
sons/family in our recordsE

| am not optimistic that more advancedstatisticalmodelscan be effectively ap-
plied to questionsof historical prosopographyincethe kinds of identifications
andsubtlecorrespondenceassedare not easily quantified. Is Mariamenean ap-
propriatenamefor [Mary Magdalene]?How couldyou puta numberonit? Is it

significantthatherossuaryis decoratedandherinscriptionis in informal Greek?
How is that quantified? Doesit matterthat the nameYeshuabar Yehosefis

writtenin avery messygraffiti stylewhile the othersareelegantandblock? How

do you putanumberonthat? Whatof how the ossuariesvereplacedin the vari-

ouskokim, andwith nameggroupedn twosandthrees?Are therehints of poten-
tial relationshipsmplied? | haveabout25 otherfactorsof this sortthatl amcon-
sideringin formulating my own prosopographiproposal,including the symbol
on thetombthatcomesfrom contemporargemplegateimagery. As far asl can
tell many of these factors can not be quantitfed.

This raises an interesting question: does statistical analysis such as the kind that we have outlined
here preclude historical and archaeological analysis?

While we find ourselves agreeing with Dr. Tabor on several important points, we believe that the
answer is no. To clarify our position, it is valuable to outline what we believe we have and have

not delineated in this article.

At a fundamental level, statistical analysis is a formalization of the proper manner of descriptive
inference. Thus, we would argue that the first accomplishment we have made in this essay is
formally to outline how analysis of the Talpiot tomb should proceed. This is the case even if one

¥ James Tabor. OProbabilities, Statistical Theory, and the Talpiot Tomb.O March 19, 2007.
http://jesusdynasty.com/blog/2007/03/19/probabilities-statistical-theory-and-the-talpiot-tomb/. Accessed March 26,
2007.
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ultimately decides that a formal probability is incalculable. Even if it is impossible to assign ac-
tual values to the sundry variables that we have delineaiad Bevertheless must take these
variables into accountThis is, as we indicated above, the fundamental methodological mistake

of Jacobovici. He failed to conside(J) andP(T|J). Even if he had chosen a non-quantitative

route for his argument, the failure to consider these factors would still invalidate his conclusions.
The reason is that, even if one chooses to avoid the mathematics behind statistical analysis, one
must still obey the rules of descriptive inference it delineates. When one fails to do this, one runs
the risk of committing an inferential fallacy of some sort B just as Jacobovici has committed the
prosecutorOs fallaty.

In addition to outlining the proper manner in which an argument about Talpiot should proceed,
we also would argue that we have here delineatadgeof values that the find?(J|T) can

take. In other words, we are in full agreement with Dr. Tabor that the job of the OstatisticianO
does not preclude the job of the historian or the archaeologist. This is why we have delineated a
series of Ofuzzy factorsO and have demurred from assigning final values to them. We are not
formally trained in either history or archaeology. It is not our business to assign values to these
numbers. What we have done, however, is identify where the historical and archaeological de-
bates can influence the final outcome. While we might lack the scholarly background in history
to predict the results of the sundry debates that are ongoing, we nevertheless have the capacity to
identify where, how and why those results will affect the final estima®XT). For instance, a
prosopographical discussion of the family of Jesus of Nazareth, above all a serious investigation
of the likelihood that he had a son named OJudah,O will inflBERdE An archaeologi-

cal/historical discussion about whether one might expect Jesus of Nazareth to be interned in a

5 Dr. Tabor, in arguing for the more simple method advanced by Dr. Feuerverger and explicitly against our method
(which he calls Oa more Bayesian modelO), asserts that the measure of Feuerverger embodies what he calls Othe
OckhamOs razor of probability theory.O As it is, however, any argument about the ownership of this tomb that relies
upon FeuervergerOs figurehwitit reference to the other factors we have delineated will be guilty of the inferential
errors we have also delineated. And while, following Ockham, simplicity is a virtue in any argumendt ihés

highest virtue: simple arguments with inferential errors are not to be preferred to (slightly) more complicated argu
ments that lack such errors. We would also note that while we discussed our basic hypothesis with Dr. Tabor, we
did not give him an advance copy of this essay. Accordingly, we are not sure that his knowledge of our methodol-
ogy was sufficient for this critique, which predates the public release of this essay. See James Tabor, OStatistical
Clouds, Fuzziness, and OckhamO=R@ March 25, 2007. http://jesusdynasty.com/blog/2007/03/25/statistical-
clouds-and-fuzziness. Accessed March 26, 2007.
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tomb like the Talpiot tomb, placed in the particular ossuary in question, and so on, will influence
P(J).

These debates are therefore embodied in our Ofuzzy factors,O which each vary over a small
range. While we cannot predict what their particular values will be, and while we recognize
(following Dr. Tabor) that it is possibly the case that their expected values cannot be quantified
because it would require placing numbers on what are essentially non-numerical concepts, we
can nevertheless vary these factors between 0 and 1 to see how this variatioR @{fEctst is

in this manner that we can offer a range of value®€d|T). This is what we have done.

What we havenot done is delineate axpected valuéor P(T|J), which we would agree with Dr.
Tabor might in fact be incalculable. This would require us to take positions on matters which are
beyond our purview, namely the historical/archaeological debate that is now ongoing, and to
guantify what is possibly not quantifiable.

Thus, we find ourselves in both agreement and disagreement with Dr. Tabor. On the one hand,
we think that statistical analysiannotstand as a substitute for the historical/archaeological de-
bate B and that, at some point, certain unquantifiable elements might preclude the assignment of
an expected value. On the other hand, we think that statistical amalysis taken further than

Dr. Feuerverger has taken it, and further than Dr. Tabor believes it can be taken.

Specifically, we think that our model possesses the right combination of flexibility and clarity

not only to allow for the prosopographical debate Dr. Tabor rightly wishes to see commence, but
also to indicate where the results of that debate will have an effect and what kind of effect that
might be. Generally, we believe that it can offer two valuable services: (a) the methodological
outline of how any argument B quantitative or non-quantitative  should proceed; (b) a range of
values forP(T|J).
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