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29 October 2020

UKHMLC - PUBLIC INQUIRY, FURTHER INFORMATION

Dear Sir,

1. Further to the Evidence in Chief | presented to the Inspector on 22 October 2020, and the
subsequent cross-examination of said evidence, | am writing to provide some additional
information in relation to the responses | gave to Mr Doctor in particular and in respect of the
document submitted to the Inquiry by Mr Doctor (CD14.09).

2. Please note that the information below is as concise and clear as the time and format allows
me with this additional information, as the provision of a more detailed and comprehensive
response is currently outside of the scope of time available.

3. My notes relates to topics as follows:

a. Bulgaria - regarding the comments made by Mr Doctor about the number of Bulgarian
victims of the Holocaust (“nought percent of the population” in comparison to the
figure of 11,400 victims | made reference to), | would like to draw the Inspector's
attention to an announcement by the Bulgarian parliament in 2013, acknowledging
that approximately 20,000 Jews were quietly expelled in 1943 from the capital Sofia to
the provinces under Bulgarian rule, from which the majority were then deported to
death camps in Poland. Until then, the account that Bulgaria had saved its entire
Jewish population prevailed, despite mounting evidence to the contrary. In addition, all
Jewish men between to ages of 20 and 40 were drafted for forced labour after 1941.
This is accounted for in detail in Yad-Vashem, but for ease of reference | attach a
relevant BBC article from the time at Appendix 1 to this Note.

b. Number of Countries

i. sources differ on the number of countries (for the reasons | mentioned in
detail when cross examined), but also for a reason | didn’t mention, which is
the difference in opinion on which countries should even be included in this list
the first place. For example, many databases do not include Finland at all, |
assume due to the relatively small number of victims involved. Even more
strangely, in our opinion, Tunisia is regularly excluded from such lists as the
focus is often on European Jewry. However, we took a decision to include
Tunisia in our list, as the country was invaded and occupied by the German
army, and it is estimated that between 600-700 Tunisian Jews died in labour
and concentration camps in Tunisia and Libya. A good starting point on this has
been published by Yad Vashem which | attach at Appendix 2 to this Note.

ii. There is a wider consensus, backed by the Elie Wiesel Foundation, that the US
Holocaust Memorial Museum in Washington DC and Yad-Vashem centre in
Jerusalem are accepted authorities on most matters to do with Holocaust-
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related statistics, but even these two highly respected institutions differ in
their listing of countries. Both the USHMM and Yad Vashem lists or refer to 21
countries, yet include or exclude Tunisia and Finland respectively (the USHMM
list is attached at Appendix 3 to this Note). We chose to take a broader view
which includes all countries, albeit perhaps at a point during the war years
when a country was subsumed into another, hence our number of 22.

Number of Victims — Similarly, it is difficult to find a widely-accepted absolute figure
for Jewish victims of the Holocaust. This relates both to the records available at the
time of death and to an issue | have alluded to, stemming from the difficulty of
measuring the Jewish populations in the first place (...self-determination, and
guestions or faith, ethnicity, assimilation, inter-marriage, etc.). The two institutions |
mentioned above provide estimates varying between 5.85 million to 6.27 million.
These numbers are continuously revisited on the basis of new censuses, recently
unearthed archives in various countries, and further research, and have even varied in
the course of the last 4 years of our involvement in the UKHMLC project. It therefore
seemed important to me to highlight during cross examination the commonly
accepted, yet hardly accurate, reference to 6 million as a representative rounded
figure.

4. When it comes to the attempt to provide conclusive and accurate statistical accounting, |
believe one can ultimately only form an educated opinion, and never reach a finite, accurate,
single figure. To illustrate this further, | have attached at Appendix 4 to this Note a fascinating
(if chilling) link to a body of research from the US National Library of Medicine, on patterns of
the Nazi ‘kill rates’. It helps demonstrate, | believe, the depth of scientific rigour required in
order to draw statistical data from such an event or series of events - and yet, even so, this
arrives at inconclusive figures.

5. The above leads me to reiterate that in creating this proposed Memorial, as a piece of art, on
an architectural scale, we can only use our own interpretation of narratives, and translation of
statistical and numerical data into artistic motifs. This is hardly scientific but is, | believe,
carefully considered and well-informed.

| hope this provides further clarity to my comments.

Yours Sincerely,

Asa Bruno, AAdipl RIBA ARB
Director, Ron Arad Architects Ltd
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APPENDIX 1
BBC NEWS: "BULGARIA REGRETS FAILING TO SAVE THOUSANDS OF JEWS IN WWII"
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Bulgaria regrets failing to save thousands of
Jews in WWII

© 8 March 2013

Bulgaria has expressed regret that more than 11,000 Jews were deported to
Nazi concentration camps from areas under Bulgarian control during World
War ll.

A Bulgarian parliament declaration did however praise Bulgarians for having
blocked the deportation of more than 48,000 Jews during the war.

It said it could "not be disputed that 11,343 Jews were deported from
northern Greece and the Kingdom of Yugoslavia".

Most Jews sent to the Nazi German death camps in Poland died.

Referring to the 11,343 deported, the MPs' declaration said "we denounce this
criminal act, undertaken by Hitler's command, and express our regrets for the
https:/Avww.bbc.co.uk/newsAvorld-europe-21715518 1/5
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fact that the local Bulgarian administration had not been in a position to stop
this act".

Only a few hundred of those deportees survived, Israel's Yad Vashem
Holocaust Centre says.

Yad Vashem lists 20 Bulgarians among its "Righteous Among the Nations" -
individuals who acted to protect Jews from the Holocaust.

Bulgaria was an ally of Nazi Germany during the war, when Jews were
deported en masse from the Nazi-occupied Balkans to death camps such as
Auschwitz.

In 1943, German forces took 8,500 Jews to a square in the Bulgarian city of
Plovdiv in preparation for deportation to death camps in Poland. But they
gave up their plans following protests from ordinary Bulgarians, Christian
clergymen, politicians and King Boris Il.

The Bulgarian MPs on Friday praised the stand taken by Bulgarians against the
deportations, saying Jews had been saved by being given Bulgarian citizenship
or visas to Palestine issued by Bulgarian diplomats.

On 13 March a joint commemoration in honour of Holocaust victims will be
held by Bulgaria, Macedonia and Greece in Lom, northern Bulgaria. The Nazi
deportations of Jews from the region began in Lom in 1943.

The US Holocaust Memorial Museum says that "Jews of Bulgarian citizenship
were relatively secure from deportation to German-held territory".

But the museum adds that all Bulgarian Jewish men between the ages of 20
and 40 were drafted for forced labour after 1941, and in 1943 the Bulgarian
government expelled 20,000 Jews from the capital, Sofia, to the provinces.

More on this story

The lost Jews of Greece

28 January 2005
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The Jews of Algeria, Morocco and Tunisia

& Sheryl Silver Ochayon

On the eve of World War Il there were 400,000 Jews in French North Africa (Morocco, Algeria and Tunisia,

sometimes called the “Maghreb”, meaning Arab North Africa), and another 30,000 Jews in Libya, then an

Italian colony. The fate of the Jews in North Africa was different depending on the country in which they were

located. In Libya, which was an Italian colony, thousands of Jews were sent to labor camps and concentration

camps, and almost 600 died in these camps from hunger and disease. In the three North African countries

that fell under the regime of Vichy France, Algeria, Tunisia and Morocco, the fate of the Jews was, likewise,

different depending on the country.

The Jews of Algeria, who held French citizenship, were stripped of
their rights, required to wear an identifying mark, and subjected to
admission quotas, even in primary schools. In Morocco, where Jews
had civil rights but were not citizens of France, anti-Jewish laws were
less rigorously enforced. The Jews of Algeria and Morocco were
spared the fate of their brethren in Europe because the tide of the
war turned against the forces of General Rommel at the battle of El
Alamein; beginning in November 1942 the Allies began to liberate
North Africa. Tunisia was the only country among the three that the
German army actually occupied. The army entered Tunisia together
with a SS unit tasked with applying anti-Jewish policy. The Jews of
Tunisia were saved only because in early May 1943, military
developments forced the Germans to retreat.

This article will discuss the situation of the Jews in France's three

North Africa, The Star of David drawn on
a German Tank by soldiers of the Jewish
Brigade Group

North African colonies, whose treatment was greatly impacted by France’s defeat at the hands of Germany

during World War Il. An article on the Jews of Libya appears separately in this newsletter.

Background: Vichy France

Germany invaded France in May, 1940. Within a short time it became clear that France was overwhelmed
militarily, and the government debated over how to proceed. Ultimately, France surrendered to Germany on

June 22, 1940. The Prime Minister, Paul Reynaud, resigned over the decision to surrender, and the French

President, Lebrun, apppointed a World War | hero, Marshall Henri Philippe Pétain, to replace him.

https:/Avww.yadvashem.org/articles/generalthe-jews-of-algeria-morocco-and-tunisia.html
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Hitler had no desire to continue fighting France; he was wary of the French and their colonies in North Africa,
as he was of the French navy. Thus, he agreed to an armistice with France in order to ensure that the French
navy was taken out of the war and that the French would not continue to fight from North Africa. He had
already set his sights on England, and was, in the spring of 1940, hoping for a quick conquest there. The
armistice with France was Hitler's way to settle the matter of France and move on to this next great conquest.

Under the armistice agreement, France was divided into two parts:
the northern two-thirds of the country (the occupied zone) came
under direct German control, while the southern part of the country,
with its administrative center at Vichy, a spa town southeast of Paris,
became the unoccupied zone, also known as “Vichy France!.” Pétain’s

power thus extended over Vichy France, and over the French colonies
in North Africa as well. Algeria was technically part of France, and its

UNOCEUPIED ZONE
« Vieny France

citizens were, therefore, French citizens. Tunisia and Morocco were

ITALY.

French protectorates. sPAN

In October, 1940, Pétain’s Vichy government, not the Germans, passed
antisemitic legislation called the Statut des Juifs. There was no Vichy France and French North Africa
German pressure on Pétain to promulgate racial laws in the fall of

1940, nor was there German pressure on Pétain to apply these racial
laws to the colonies of North Africa. Finally, there was no German
pressure on Pétain to repeal the Crémieux Decree, which had made the Jews of France and of Algeria full
citizens 70 years before, in 18702. However, not only did the Vichy regime promulgate racist laws, the laws
were so violently anti-Jewish that they outdid the corresponding anti-Jewish laws published a few days earlier
by the German occupation administration in Paris>. In fact, P. Baudoin, the Vichy minister of foreign affairs,
declared in July 1940: “The present evolution has been freely chosen and is not in the least aimed at pleasing our

victors..."

These anti-Jewish laws, and a myriad of additional laws passed by the Vichy regime over the following two
years, strictly defined who was to be considered a Jew, and steps were taken to enforce the laws and
systematically push the Jews out of French society. In March, 1941 the Vichy authorities set up an Office for
Jewish Affairs under the direction of Xavier Vallat. The office was responsible for instituting and carrying out
France's anti-Jewish legislation, including the confiscation of Jewish property and businesses.

Jews were now forbidden to hold public office and could no longer
work for the government. They were stripped of their jobs as teachers
in any public schools except Jewish schools. They could no longer
engage in any occupations involving finance, including banking, the
stock market, and trading activities. Jews could no longer own
businesses. They were thrown out of their jobs in the media. In the
free professions, strict quotas were instituted limiting the number of
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Jews who could work as doctors, nurses, pharmacists, lawyers, etc. Tunis, Tunisia, Dan Efrat in a class
Jews were excluded from elementary and secondary schools, and the photograph from the Rue de Colmar
number of Jews who could study at universities was greatly restricted. ~ French school.

The laws were not applied to the same extent in Morocco and Tunisia
as they were in Algeria. What follows is a discussion of how the Vichy
regime and its laws impacted the fate of the Jews in each of these three North African territories.

Algeria

When the Crémieux Decree was abolished on October 7, 1940, the Jews of Algeria lost, overnight, the French
citizenship that had been granted to them seventy years earlier. It did not take long for them to realize that
this was only the first of many awful measures meant to marginalize and persecute them.

Of all France's colonies and protectorates, Algeria was without question the one that attracted the greatest
attention of the Vichy regime concerning application of anti-Jewish legislation®. The anti-Jewish laws
promulgated by Vichy France were made applicable to the Jews of Algeria directly and mercilessly, without any
modifications. In defining who was a “Jew”, the Vichy laws used the notion of race as a criteria. Jews remained
Jews as defined in the law even if they converted to Chrsitianity or Islam. Ironically, the Vichy laws included in
their damning definition certain categories of people, like the Karaites, who had been spared from inclusion

as Jews under the German-occupied definition, which turned on religion only.

Moreover, the statutes that limited the role of Jews in the economy were applied to Algerian Jews without
exceptions (other than some very limited ones for war heroes and war prisoners). As set forth below, the
application of these laws in Morocco and Tunisia was not as rigid. In Algeria, Jews were thrown out of public
administrative positions, expelled from economic life, and prohibited from engaging in a long list of
businesses, including banking, the stock market, advertising, insurance, real estate, trade in grain, livestock
antiquities and paintings. The terms of the decrees limiting Jews from practicing law, medicine and other
“free” professions were rigorously applied. Many Algerian Jews belonged to the professional class; many more
were assimilated. As such, these restrictions had a great impact on them.

Algeria was the only one of the three North African territories where a “Special Department for the Control of
the Jewish Problem” was created, whose function was specifically to apply the Jewish statutes. As a result, the
restrictions on the Jews were much more vigorously enforced in Algeria than in Morocco and Tunisia. For
instance, the zeal directed by the Algerian administrators against Jewish secondary and elementary school
children exceeded even the measures taken against the Jewish children of Vichy. A “numerus clausus” limiting
the number of Jewish schoolchildren to 14% was later reduced to 7%, and ultimately Jews were eliminated
from public education. These were measures “which even Vichy had not dared take against the Jewish
children of the Free Zone.”®

In addition to the Special Department for the Control of the Jewish Problem, an Office for Economic
Aryanization was created in Algeria. The sole aim of this Office was to confiscate Jewish property and
eliminate Jewish influence from the national economy. Trustees were apppointed for all types of industrial,
commercial or other enterprises owned by Jews, with the mandate of liquidating these businesses. As an
incentive, the trustees were allowed to pay themselves a percentage of the proceeds while they still held the
businesses and before their sale. Interestingly, many of these trustees were so greedy that they postponed
the sale of the businesses they held indefinitely, not realizing that their greed and the Allied landing in North
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Africa in November, 1942 would cause them to actually save the Jewish property in Algeria from liquidation”.
The Algerian Office for Aryanization also adopted other laws that did not even exist in Vichy France
concerning Jewish ownership of drinking establishments®.

The Jews of Algeria responded to all the racist laws instituted by the Vichy regime by increasingly turning
inward. The Jewish community (as it did in Germany and in many of the ghettos established throughout
occupied Europe) established its own, Jewish, education system. As university students had been the first to
be affected, Jewish university professors, who had themselves lost their jobs, organized during the fall of 1941
to offer courses and lectures covering a broad range of fields to the disenfranchised students. The courses
included Latin, medicine, physics, chemistry, French and English. Unfortunately, this “pirate” university was
ordered suppressed by the authorities and only operated until December, 1941.

In addition, a central office for private Jewish education was created to help the secondary and elementary
school students who had been expelled. A network of Jewish schools was created, run by Jewish
administrators in Algiers, Oran and Constantine. Children were taught by Jewish instructors. The schools
adopted the same curriculum, schedules and methods as the public schools had, even including music
lessons and physical education where possible. Tellingly, because the Jews of Algeria were to a great extent
Westernized and assimilated, the schools took pains to emphasize their French nature; religious instruction
was not obligatory in any of these schools?. By the start of the 1942 school year, 20,000 Jewish children were
accomodated by these schools; 70 elementary schools and 5 secondary schools were running in Algeria'0.
Though the school network was an incredible success, the Vichy authorities passed laws that allowed them to
tightly control all schools that opened, including their curricula and schedules. In addition, the Vichy
authorities made things difficult for the Jews as their economic Aryanization campaign led to financial distress
of donors and supporters, as well as parents. The collapse of the system was just a matter of time'’.

Once the Vichy authorities had marginalized the Jews, pushed them out of many economic spheres and
stripped them of their citizenship and their rights, the next step taken by the Vichy regime was the creation of
a community government (akin to the Judenrats the Jews were required to create in German-occupied
territories). In Algeria, a decree calling for the creation of the Union Générale des Israélites d’Algérie was
published on March 31, 1942. All other community bodies were to be dissolved, and the UGIA was to become
an organ for the implementation of governmental orders. This decree caused turmoil in the Algerian-Jewish
leadership, which understood that the work of the Union would be, to a great extent, “collaboration” with the
authorities. Luckily, the Union existed for barely 40 days. The Allied landing in North Africa prevented it from
having to carry out the orders of the Vichy regime.

Despite all the affronts, humiliations and hardships visted on them by
Vichy France, the Jews of Algeria never lost their patriotism. They
continued to believe that the Germans had pressured the French
authorities into instituting racist laws. The continuing faith in France
of Algerian Jewish youth was expressed by one of its leaders as
follows: “We are French and we state loudly that...there is no power in
this world that can affect the deep feeling that unites us to our

country, to its culture, to its dead.”2 Thus, many joined the Algerian
underground after it was formed in 1940 by a group of young Jews,
some of whom were former French army officers. Other Jewish
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underground groups were also established and joined the organized Algeria, Leaflets distributed to the
resistance, which made contact with certain French officials who had French population with the invasion of
come to Algeria to get ready to continue the battle against the the Allies.

Germans. At the end of October 1942, the American authorities told

the Algerian resistance about their plans to land in Algeria and

Morocco'3, and asked them to participate in the fight by seizing

control of strategic locations in Algiers, Oran, and Casablanca. The underground was not successful in Oran or
Casablanca, but fully succeeded in its part of the capture of Algiers on November 7-8. There were 377
resistance members who took Algiers - of whom 315 were Jews.

Aside from the laws that had been passed against them and the restrictions to their liberty and economic
freedom, approximately 2,000 Algerian Jews were put into labor and concentration camps throughout Algeria,
including the camps at Bedeau and Djelfa. Though the camps were not a Vichy innovation, the plan to
construct a trans-Saharan railroad to serve coal mines across North Africa was an exclusively Vichy initiative.
Work camps were set up for this purpose. Prisoners were forced to labor in difficult conditions, performing
strenuous work, for ten hours each day. They were poorly fed and housed, and lived in terrible sanitary
conditions. Tortures and atrocities were inflicted by the guards for the slightest breach of the rules; the
internees were not treated as human beings. Many died from beatings; even more died from outbreaks of
typhus or just from exhaustion and hunger.

The Algerian Jewish community survived due to the early Allied ﬁ -

Liberation of Algeria in November 1942. However, the Jews were not y B

truly "liberated." It took until the summer of 1943 for all of the anti- ‘;’s : /. "\‘ !

Jewish laws to be canclled and for the Jews of Algeria to be reinstated n i

as citizens of France. : = o P
T T et

Algeria, American soldiers landing on the

Morocco beach, Novemnber 1942

Because Morocco was a protectorate and not a colony of France, and

because its citizens were not considered to be French citizens (since
the Crémieux Decree applied only to Algeria and not to Morocco or
Tunisia), the implementation of the anti-Jewish laws passed by the Vichy regime was not as extreme in
Morocco as it was in Algeria. In addition, the Vichy regime did not coordinate the legal texts in the
protectorates with those that applied in France and Algeria. The result was, in some cases, a polyglot of
differing results.

For instance, in Morocco (and in Tunisia as well) a “Jew” was defined slighlty differently than in Algeria: for
native Moroccan (and Tunisian) Jews, the definition of “Jew” was dependent on religion and not race (as it was
in Algeria). As such, if a Jew converted to Christianity or Islam, even if he had four grandparents of the Jewish
“race”, he was no longer considered a Jew as far as the law was concerned. The ironic result was that someone
considered to be a Jew in Algeria for purposes of the Statut de Juifs was not considered to be a Jew for
purposes of the laws in Morocco (or Tunisia).
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In addition, because the Jewish population of Morocco was much less assimilated than that of Algeria and
relied on its own school system, the effect of certain of the anti-Jewish laws enacted by the Vichy regime was
much less significant. The Jews of Morocco had kept their traditional ways of life and behavior, and this
distance from Western civilization actually served them well during the war. Most Jewish students still
attended the private Jewish schools of the Alliance Israélite Universelle and not the public Moroccan schools.
Few attended university. Thus, the Jewish students and children were not directly affected by the anti-Jewish
legislation that, in Algeria, wreaked havoc on the educational system.

Another factor was the flexibility of Moroccan law and the Moroccan authorities. During World War I,
Morocco’s monarchy remained in place, while French military presence was established. Dahirs, decrees of
the Moroccan sultan, allowed for flexibility in the implementation of the anti-Jewish laws. For instance, a dahir
allowed Jews to continue to hold certain jobs, and another dahir allowed the Jews free access to the crafts and
the retail trade, even though they were still forbidden from borrowing capital. The residents-général of
Morocco did not deem it necessary to promulgate execution orders for the decrees that restricted Jewish
access to professions including law, medicine, architecture, etc. There were fewer economic laws enacted, and
slower enforcement of those laws that were enacted.

Public sentiment and rumor has, for a long time, given Sultan Muhammad V credit for helping his Jewish
subjects by putting himself between them and the Vichy administration. For instance, according to Serge
Berdugo, Ambassador at Large for Morocco, the Moroccan king vowed to his father, a Jewish community
leader during World War lI, that “no harm would come to fews which did not affect first my family and myself. !
However, the monarch had no choice but to put his seal on the dahirs submitted to him by the Vichy
administration, and did not take public positions that could be interpreted as criticism of Vichy policies'®.

4n

Apparently, the warm welcome given by the king to the Moroccan Jewish delegations that came to discuss
with him the serious consequences of the application of the anti-Jewish legislation in the spring of 1942 is the
only completely positive gesture made by the sultan to the Jews of Morocco.

However, at the same time, the local business and manufacturing associations and labor unions in Morocco
strengthened the adverse economic implications of the anti-Jewish statutes. Eager to eliminate Jewish
competition, these organizations moved to expel Jewish members and fire Jewish employees. Jewish
businessmen and tradesmen were harassed, expelled from business associations and fired from their jobs.

Although there was no ghettoization as such, Jews who had moved into European urban neighborhoods were
forced to move back to the traditional Jewish quarters, known as the melfah.

As in the rest of French North Africa, approximately 2,100 Moroccan Jews were interned in work camps set up
throughout Morocco. The camps were connected with the trans-Saharan railroad project, described above.
Conditions at the camps were horrendous, and many died from hunger, exhaustion and disease.

Tunisia

Tunisia was the only one of the three French North African territories
to have direct contact with the German army - the country of Tunisia
was occupied for approximately six months during the course of the
war. Though the German army was accompanied by SS units who
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came prepared to implement the Final Solution, the Jews of Tunisia
were saved because the fortunes of war favored the Jews; the
Germans did not have time to subject the Jews to the fate of the Jews
in Europe.

The situation of the Jews in Tunisia was very different from the other
French North African countries for a number of additional reasons.

The Jews of Algeria, Morocco and Tunisia | www.yadvashem.org

Tunis, Tunisia, A synagogue on Paris
Boulevard.

French and Muslim officials in Tunisia were sympathetic to the Jews, and were not enthusiastic about

implementing the race laws. The Vichy governor of Tunisia, Admiral Jean-Pierre Estéva, delayed the

implementation of the racist laws for a long time, benefitting the Jews. The anti-Jewish measures adopted by

Vichy France were roundly criticized by Estéva, who did not believe that the laws were moral, or that they

were in the interests of Tunisia or France. Estéva was apparently a religious man, who found himself torn

between his Christian faith, on the one hand, and his duty and loyalty to Marshall Pétain, on the other.

Extraordinarily, during this period when racist, anti-Jewish legislation was being promulgated in Vichy France

and zealously enforced in Algeria, Estéva actually visited the ancient synagogue of Ghriba at Djerba in May,

1941, and made donations to the Jewish poor on the eve of Passover in both 1941 and 194216,

The local Tunisian rulers during this period, Ahmed Pasha Bey and his successor, Moncef Bey, were also

sympathetic to their Jewish subjects. Moncef Bey actually awarded the highest Tunisian distinction, the Nishan

Iftikhar, to about 20 Jews during this time of increasing racism and persecution of the Jews. Among them were

doctors and businessmen.

Estéva, together with the Tunisian rulers, postponed the publication
of the orders required to enforce many of the economic laws
bombarding the Jews. When finally, under pressure from Vichy
France, he was forced to implement the orders, he slowly phased in
the various deadlines for the eviction of Jews from their different
professions to ease the financial hardship involved. Jewish medical
doctors and disbarred lawyers were allowed to continue to take care
of sick Jews and to represent Jews before rabbinical courts. Jews were
still allowed to maintain their own press and to represent the Jewish
population in elected assemblies. No rules were ever written to
designate temporary trustees, which almost completely stymied the
Vichy regime in their efforts to confiscate Jewish property1 o

Ironically and unexpectedly, what tipped the scales for the Tunisian
Jews and appreciably hindered the application of the racial laws was
the role played by Italy - despite the fact that it was an Axis power.
There were large numbers of Jews in the Leghorn and Grana
communities of Tunisia - communities that had originated from
Livorno in Italy, some of which had existed since the 17th century.
During the war, there were approximately 5,000 Jews with Italian
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Tunis, Tunisia, A document confirming

the receipt of food coupons during the
Nazi occupation.

citizenship. Their ties to Italy were strengthened during World War | when Italy fought on the same side as

France. Even when the Fascists rose to power, the Livornese Jews continued to support Italy. Because of these
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ties, Italy intervened to protect Jews with Italian citizenship. The Italian ambassador actually petitoned Berlin
to prevent the aryanization of Jewish property and the enforcement of the Vichy laws, claiming that France
was trying to weaken Italian economic and political interests in Tunisia and drive a wedge between the Axis
powers. This put the Germans in a very awkward position - they wanted to impose laws against the Jews in all
the countries in Germany's sphere of influence. However, the German authorities finally decided not to
intervene. Thus, Italy was able to prevent implementation of the race laws of the Vichy government. In
addition, lengthy correspondence between the Italian government and the Vichy government delayed
implementation of the laws even further. This worked to the advantage of all the Jews in Tunisia, and not just
to those who had Italian citizenship, weakening the effect of the aryanization measures of the Vichy regime.
During the period of the German conquest, moreover, the protection Italy extended to the Jews of Leghorn
fully exempted them from property expropriation and from being sent to camps and forced transit stations.
When Italy stubbornly refused to force her Italian citizens to wear the yellow star, none of the Jews of Leghorn
(not just the Italian citizens) were made to wear it'8.

However, the fortunes of Tunisia’s Jews changed completely when Tunisia was invaded by the Germans as a
response to “Operation Torch” on November 9, 1942. The Germans occupied Tunisia for six months, from
November, 1942 through May, 1943. Though the German’s military policy was confused and disorganized
during this time, their policy regarding the Jews was cohesive and consistent - they began to take action
against the Jews of Tunisia as early as two weeks after their invasion. First, they arrested the leaders of the
Jewish community. At the same time, they ordered 3,000 Jews to be forced to work on fortifications in
northern Tunisia. The SS officer in charge of the persecution of the Jews was Colonel Walther Rauff!9. Rauff
demanded thousands of Jewish workers, and demanded as well that they wear a yellow star on their backs so
that they could be identified from a distance and shot in the event they tried to escapeZ®.

Immediately after Rauff's decree, Jews were beaten in the streets at
random, kidnapped and taken to deportation points, and synagogues
were burglarized. Threats were made against the entire Jewish
community. In the face of these violent incidents, the Jewish
community decided to obey the Germans’ instructions. A special
committee of Jewish leaders was elected, called the Comité de
Recrutement de la Main-d'Oeuvre Juive, which, like the Judenrats in

Europe, became a tool in the hands of the Germans. As they did in
Tunis, Tunisia, Rabbi Cheim Baleish (fifth

from left), the Chief Rabbi of Tunisia with
members of the Jewish council, 1942-
1943.

Europe, the Germans forced the Jewish community itself to supply
them with forced laborers, as well as to feed the laborers and provide
them with tools. The result was the same agonizing moral dilemma
that was faced throughout Europe by the Judenrats: how could they
make life or death decisions and choose the men to be sent to labor

camps? Ultimately, almost 5,000 Jews, most of them from Tunis and

from certain northern communities, were taken captive and

incarcerated in 32 labor camps scattered throughout Tunisia. The biggest and most lethal of these were the
camps in Bizerte and Mateur, where tens of Jewish prisoners died from disease, labor, punishment by the
German guards and Allied bombings.
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In parallel, Jewish property, including apartments and stores, was confiscated by the Germans, and fines of

tens of thousands of francs were levied on large Jewish communities to punish them for being “part of the
w21

international Jewish conspiracy responsible for the Angloo-American attack against North Africa.

Fortunately, the Allied forces captured Tunisia: on May 6, 1943, the
British took the capital city of Tunis, and American forces reached
Bizerte. By May 13, 1943, the Axis forces in Tunisia had surrendered.
This change in the fortunes of war was what serendipitously saved the
Jews of Tunisia from a much different, and darker, fate.

Though the Jews of Tunisia were saved from annihilation, they were
subjected to harsh treatment by the returning French, who arrested
and imprisoned dozens of Jews as collaborators. They were not
released for several weeks.

Conclusion

As we have seen, the situation for the Jews in North Africa varied from
country to country, even within the territories subject to Vichy France.
Though racist laws were introduced in 1940 in all three territories,
they were implemented with different degrees of enthusiasm in each.
However, common to all three territories was the murderous intent of
the Nazis. Like their brethren in Europe, the Jews of French North
Africa were subjected to the same series of stages that were the
prelude to murder: the Jews were stripped of their liberty, their
livelihoods, their property and their dignity. All across North Africa,
they were sent to labor camps where hunger, disease and horrific
treatment were rampant. The force majeure that saved the Jews of the
Maghreb from the last stage of the Final Solution - systematic mass
murder - was the tide of the war.

Bizerte, Tunisia, Children aboard the ship
Champion, April 1946

North Africa, British soldiers capturing a

German tank.

I_.\

When the Vichy regime was established, French General Charles de Gaulle, who bitterly opposed the surrender of France to the

Germans, fled to Great Britain, where he set up a French Government-in-exile and rallied around him other Frenchmen who
wanted to free France from the tyranny of the Germans and the collaboration of Vichy.
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JEWISH LOSSES DURING THE HOLOCAUST: BY
COUNTRY

Before the Nazi takeover of power in 1933, Europe had a vibrant and mature
Jewish culture. By 1945, most European Jews—two out of every three—had
been killed.

When attempting to document numbers of victims of the Holocaust, the single
most important thing to keep in mind is that no one master list of those who
perished exists anywhere in the world. The estimates of today might rise or fall
as new documents are discovered or as historians arrive at a more precise
understanding of events.

The best estimates for Jewish losses country by country are offered below. All
figures are estimates and subject to change with the discovery of new
documentation.

Albania

Jewish population in 1937: approximately 200
Deaths: unknown

Austria
Jewish population of Austria in 1938: 185,026

Deaths: 65,459
Belgium

Jewish population of Belgium in 1939: 90,000
Deaths: 24,387

Bulgaria

Jewish population of Bulgaria in 1937: 50,000
Deaths: unknown

Czechoslovakia

https://encyclopedia.ushmm.org/content/en/article jewish-losses-during-the-holocaust-by-country 1/5

Registered Office: 62 Chalk Farm Road London NW1 8AN Registered in London No. 06486305
www.ronarad.com



10/27/2020 Jewish Losses during the Holocaust: By Country | The Holocaust Encyclopedia
Jewish population of Czechoslovakia in 1921: 354,000
Deaths: 260,000

Sudetenland
Jewish population in 1939: 2,363
Deaths: at least 360

Bohemia-Moravia
Jewish population in 1930: 117,551
Deaths: 77,297

Slovakia
Jewish population in 1940: 88,951
Deaths: approximately 60,000

Hungarian-occupied Southern Slovakia and Subcarpathian Rus
Jewish population in 1939: 142,000-148,000
Deaths: 114,000-120,000

Denmark

Jewish population of Denmark in 1937: 7,500
Deaths: 52-116

Estonia

Jewish population of Estonia in 1937: 4,500
Deaths: 963

France

Jewish population of France in 1937: 300,000-330,000
Deaths: 72,900-74,000

Germany

Jewish population of Germany in 1939: 237,723
Deaths: 165,200

Greece
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Jewish population of Greece in 1941: 71,611
Deaths: 58,800-65,000

Bulgarian-Occupied Thrace
Deaths: 4,221

Hungary
Jewish population of Hungary in 1937: 490,621
Deaths: 297,621

Hungary (borders of 1941)
Jewish population: 825,007
Deaths: 564,507

ltaly

Jewish population of Italy in 1938: 58,412
Jewish population in German-occupied Italy: approximately 43,000
Deaths: 7,858

Latvia

Jewish population of Latvia in 1939: 93,479
Deaths: 70,000

Lithuania

Jewish population of Lithuania in 1937: 153,000
Deaths: 130,000

Luxembourg

Jewish population of Luxembourg in May 1940: 3,500-5,000
Deaths: 1,200

Netherlands

Jewish population of the Netherlands in May 1940: 140,245
Deaths: 102,000
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Norway

Jewish population of Norway in April 1940: approximately 1,800
Deaths: at least 758

Poland

Jewish population of Poland in 1937: 3,350,000
Deaths: 2,770,000-3,000,000

Romania

Jewish population of Romania in 1930: 756,930
Deaths: 211,214-260,000

Hungarian-occupied Northern Transylvania
Deaths: 90,295

Bessarabia and Bukovina

Jewish population in 1930: 314,000
Jewish population in 1941: 185,000
Deaths: 103,919-130,000

Soviet Union

Jewish population of the Soviet Union in 1939: 3,028,538
Deaths: approximately 1,340,000

Yugoslavia

Jewish population of Yugoslavia in 1941: 82,242
Deaths: 67,228

Slovenia (German-occupied)
Jewish population in 1937: 1,500
Deaths: 1,300

Serbia with Banat and Sandzak (German-occupied)
Jewish population in 1937: 17,200
Deaths 15,060
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Macedonia (Bulgarian-occupied)
Jewish population in 1941: 7,762
Deaths: 6,982

Pirot, Serbia (Bulgarian-occupied)
Deaths: 140

Albanian-annexed Kosovo
Jewish population in 1937: 550
Deaths: 210

Croatia with Dalmatia and Bosnia-Herzegovina
Jewish population in 1937: 39,400
Deaths: 30,148

Montenegro (German-occupied)
Jewish population in 1937: 30
Deaths: 28

Backa and Baranja (Hungarian-annexed)
Jewish population in 1937: 16,000
Deaths: 13,500

Last Edited: Mar 27, 2018
Author(s): United States Holocaust Memorial Museum, Washington, DC
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Abstract

Operation Reinhard (1942-1943) was the largest single murder campaign of the Holocaust, during
which some 1.7 million Jews from German-occupied Poland were murdered by the Nazis. Most
perished in gas chambers at the death camps Belzec, Sobibor, and Treblinka. However, the tempo, kill
rates, and spatial dynamics of these events were poorly documented. Using an unusual dataset
originating from railway transportation records, this study identifies an extreme phase of hyperintense
killing when >1.47 million Jews—more than 25% of the Jews killed in all 6 years of World War II—
were murdered by the Nazis in an intense, 100-day (~3-month) surge. Operation Reinhard is shown to
be an extreme event, based on kill rate, number, and proportion (>99.9%) of the population murdered
in camps, highlighting its singularly violent character, even compared to other more recent genocides.
The Holocaust kill rate is some 10 times higher than estimates suggested by authorities on comparative
genocide.

INTRODUCTION

The Holocaust, the Nazi-German annihilation of European Jewry during World War II (1939-1945), is
unarguably one of the most destructive and murderous events in the history of human civilization (/—
17). However, over the last 70 years, genocides and mass killing events have continued to occur and
they are not diminishing in frequency (/8, /9). Bosnia, Rwanda, Darfur, Burundi, Syria, and Myanmar
have all experienced large-scale murder operations in the last 25 years, some of which may have been
preventable (20, 21). Developing a deeper understanding of genocides and mass killing events,
including their causes, common characteristics, predictability, and mitigation, is thus considered by
some as “the most important goal of social science” (/8). In this respect, lessons learned from the
Holocaust continue to play a vital role, and the topic remains as timely as ever.

One of the aims of this paper is to demonstrate the importance of “quantifying” warfare and conflicts
by taking the Holocaust as a particular case study. An attempt is made to go beyond conventional
questions, such as “How many victims perished?”, which has been the main data focus until now.
Instead, we quantify how the Nazi war against the Jews evolved in time over an important period
during the Holocaust and the rate at which the genocide proceeded. Consider, for example, the recent
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estimate that 5.4 million to 5.8 million Jews were murdered in the Holocaust in the course of World
War II, mostly in the 4 years of mass killings of 1941-1945 [(2); breakdown in section S1]. Statements
of this nature have limited explanatory power because, in the end, we are left with a single aggregate
number that is bewilderingly large and difficult for the human mind to relate to. We gain no insights as
to whether the victims were murdered uniformly in the 4 years of mass killings (i.e., 1.5 million per
year), as might hypothetically be speculated, or whether there were other patterns or phases in the years
of genocidal killing. Even researchers who have studied the Holocaust in detail, and who have some
reasonable grasp of the historical timeline, can struggle to provide a simple clear picture of the
changing kill rates over extended periods of time. Neither is this information easily found in specialist
textbooks, given that they are not particularly specific and offer only limited characterization.
However, this is not unexpected since the Holocaust was, after all, a highly complex and chaotic period
in history. At various times over the war, the Nazis activated major genocidal death camps and
controlled >40,000 Jewish ghettos and concentration camps across Europe [even going back to 1933
when the first camp at Dachau was opened (/7)], all of which eventually had to be organized for
implementing the Nazi leaders’ vision for the “Final Solution to the Jewish question.” With all this
complexity, here we ask, Are there any simple definitive killing patterns that can be distilled from this
period that can shed better light on the large-scale dynamics of the Nazi operation? To help answer this
question, basic time series tools and spatiotemporal mappings are used to study an unusual dataset
collected by Professor Yitzhak Arad (2) and to provide a different outlook on the Holocaust that
focuses on its dynamically changing character. In the process, we identify kill rates of extreme
magnitude that are almost twice as high as the Rwanda genocide and roughly 10 times higher than
commonly believed.

This paper is generally concerned with Operation Reinhard, which has been referred to as “the largest
single murder campaign within the Holocaust” (/0). The Operation began in March 1942 and lasted 21
months, concluding in November 1943 (2). In this Operation, the three key death camps Belzec,
Sobibor, and Treblinka were set up with the intention of eliminating every Jew in German-occupied
Poland (/—6)—the region known as the General Government (GG). The three Nazi “death camps” or
“killing centers” were infamous for their industrial mass killings and their ability to rapidly liquidate
entire Jewish communities with the aid of gas chamber technology, thereby resulting in a large-scale
“Holocaust by Gas.” Detailed records of the killings are almost nonexistent because of the Nazis’ tight
secrecy around Operation Reinhard. Any information that was recorded was deliberately burnt and
destroyed by the Nazis during the war for fear of future incrimination. In addition, a large percentage of
murders have to be attributed to widespread shooting, since a “Holocaust by Bullets” took place in
parallel both in and outside the GG (6, 11).

Because Auschwitz has long been viewed as the central symbol of the Holocaust, the Reinhard death
camps have received relatively less attention for many years (). While Auschwitz had a reasonable
number of survivors to reconstruct the history, very few survived the camps of Operation Reinhard to
convey their experiences. Partly for these reasons, Pohl (9) pointed out in 2004 that the three main
death camps “Belzec, Sobibor and Treblinka became, from the Spring of 1942, the murder site of
almost half of Polish Jewry [i.e., ~1.7 million people], but no scholarly camp monograph has yet been
published.” Only recently have historians been able to reconstruct a reasonably accurate picture of the
total numbers of victims who perished at the major death camps (7, 8, 12, 13). Although population
assessments have been undertaken, the data on human lives are considered so highly sensitive that
there have been very few attempts to explore it in any depth beyond coarse-scale summaries. As a
result, the literature remains vague on what actually occurred during the chaos of Operation Reinhard,
and efforts to address this gap have begun only in recent years (4, 10, 12, 13).

The present study relies on Arad’s (2) carefully compiled dataset of train deportations to the three key
death camps. This paper first reconstructs the temporal dynamics of what actually occurred during
Operation Reinhard, providing the first aggregated high-frequency time series of killings as the
Operation progressed over 1942 and 1943. It uses the time series to expose the unusual speed and kill
rate during Operation Reinhard, a characteristic that has been poorly quantified in the past. The rate of
killing is found to be an order-of-magnitude larger than the estimates routinely cited by many
internationally recognized authorities of comparative genocide (20-28). Furthermore, the paper
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graphically shows for the first time that the great bulk of the killings occurred in a rapid 3-month pulse
during August to October 1942 (see Fig. 1). To support the analyses, this paper also explores the spatial
and spatiotemporal dynamics of Operation Reinhard, as it took place in the GG and over the rail
network; it presents simple indices for quantifying mass killings, with a particular focus on “kill rate,”
and it improves documentation of historical events that took place over the Holocaust with the aid of
visual time series, a spatiotemporal video, and basic data analysis.
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Fig 1
Holocaust kill rate.

Reconstruction of Holocaust monthly kill rate in units of murders per month, totalled for Belzec, Sobibor,
and Treblinka death camps and plotted as a green line from January 1942 to December 1944. The
superimposed red line is the total number of murders per month after inclusion of Auschwitz victims and
Einsatzgruppen shooting victims (see section S1). The actual Holocaust kill rates for the months of
August, September, and October 1942 are highlighted by red dots in the ellipse. The large peak in the year
1944 (red line) represents Auschwitz victims. The thick magenta line indicates the Rwanda kill rate
(243,300 murdered per month). The thick yellow box indicates the range of Holocaust kill rates based on
recent erroneously published estimates that assume it to be one-third to one-fifth as intense as the Rwanda

genocide kill rate.

As indicated, this study also relates to the broader framework that has sprung up in the social sciences
over the last two decades, dealing with the patterns and dynamics of warfare, by learning from and by
modeling past events (29). It helps set the stage for returning to study individual atrocities and
rethinking approaches when discussing genocides other than the Holocaust (/8, /9). As the Holocaust
is often used as a reference frame when studying modern-day genocides, a quantitative view of the
Holocaust is essential for understanding how modern genocides differ or are similar to those of the
past. The data-driven results obtained here allow us to revisit past comparisons. For example, textbooks
and the literature often state that the kill rate of the Rwanda genocide was three to five times more
intense than the Holocaust. Our results allow us to quantitatively show that this claim is incorrect and
thereby illustrate the importance of accurately quantifying not only the Holocaust but also modern
conflicts in general.

Data and railway network
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Hitler’s plan for a “Final Solution” relied on careful mobilization and scheduling to efficiently shuttle
millions of victims, often whole Jewish communities, across the European railway network in train
carriages to the death camps, where victims were rapidly murdered (/—4, 10, /4). The complex
logistics of this effort were solved through the involvement of the Deutsche Reichsbahn (German
National Railway). The Reichsbahn employed almost half a million civil servants and 900,000
workers, who were made available for the job (Z), and knowingly participated in the killings (/4, 15).
The Reichsbahn shuttled victims in “special trains” that kept to a well-formulated time schedule
(section S2). It has been argued that the IBM Corporation also participated in helping to ensure that
Hitler’s special trains ran on time and provided a punch card system to help achieve this goal (/5). The
Reichsbahn railway network was a critical component of the Nazi’s blueprint for genocide and
destruction. Records of train schedules and movements, fragmentary as they are, have since become an
important source of data used to estimate the spatial and temporal patterns of victims who were
shuttled to the death camps.

Detailed high-frequency datasets on conflicts and genocides are particularly rare for major historic
events before this century, which makes Arad’s (2) dataset on Operation Reinhard highly unusual. Arad
(2) meticulously compiled and listed more than 480 train deportations from 393 Polish towns and
ghettos to the death camps and provided estimates of the approximate number of victims on each
transport. These estimates are based on surviving historical records of the Deutsche Reichsbahn, ghetto
records, postwar trials, and research studies. The present paper is devoted to the analysis of this dataset
that, except for one other independent study (/3), has not been previously investigated in any depth.

Arad (2) compiled data for each of the three death camps, Belzec (~515,000 perished), Sobibor
(~126,000 perished), and Treblinka (~897,000 perished). When totalled, the data give reasonable
estimates for numbers of the death camp victims. The accuracy and debates surrounding the precise
values of the numbers perished are discussed in section S1. However, for the purposes of this analysis,
it is not problematical whether the numbers of victims are approximate, since we are interested in either
broad trends or reliable estimates of minimum numbers of victims. The dataset lists the dates (day,
month, year) and number of deportees for different transports to Belzec, Sobibor, and Treblinka,
grouped by spatial location. For the work that follows, it was necessary to organize and sort the data
temporally over 1942 and 1943 and use it to construct time series of different levels of spatial and
temporal aggregation (see Materials and Methods).

RESULTS

The 3-month “pulse of death”

Operation Reinhard began in March 1942, coinciding with opening of the death camp Belzec and the
building of Sobibor and Treblinka (2). Other accounts date the Operation back to October 1941. The
Operation ended in November 1943 and thus lasted 21 months during which some 1.7 million Jews
were murdered in the three death camps (2). We would like to know more than these aggregate figures.
Were the exterminations carried out at a constant pace? Was there a period of peak activity? How
efficient were the death camps in annihilating the Jewish population of the GG? And did they operate
simultaneously?

Figure 1 displays the temporal dynamics of Operation Reinhard in time over the period 1942-1943, as
largely derived from Arad’s (2) dataset. In this graph, the monthly total number of victims summed
over all three death camps is plotted as it changes in time (visualizations for individual death camps are
given in fig. S1 and section S2). The green line graph plots the monthly total aggregate sum of victims
from the Belzec, Sobibor, and Treblinka death camps. In the analysis that follows, we will sometimes
have interest in going beyond the Operation Reinhard death camps and obtain a bigger picture by
including in our calculations murders in the same time period but from outside the GG as well. Thus,
the red line combines the Operation Reinhard data, along with data from Auschwitz and the
Einsatzgruppen mobile shooting squads, to obtain the total number of victims. It should be emphasized
that the numbers plotted represent a realistic minimum lower bound and that the reality was likely
greater than indicated in these graphs (see discussion on limitations of estimates in Materials and
Methods).
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An unexpected outcome of the present time series reconstruction was the uncovering of the huge
“burst” of activity in mass killing that manifests as a pulse in Fig, 1. While Operation Reinhard lasted
21 months, these data show that the great bulk of the killing occurred in a huge pulse over the 3
months, namely, August, September, and October, of 1942 (that is, only 14% of the 21 months of
Operation Reinhard).

For the two single months of August and September, there were very close to half a million victims
each month, who were either gassed to death within hours of arrival at the death camps or shot by the
Einsatzgruppen. More broadly, in this 3-month (92 day) period, the data in the graphs indicate that a
minimum of 1.32 million victims were murdered by the Nazis, of which 292,000 were murdered by
bullets [(1); section S1]. Hence, not only is Operation Reinhard the largest murder campaign within the
Holocaust: It also happened at a remarkably faster pace than previously recognized.

Unprecedented assembly line dynamics of mass murder

Himmler’s order of 19 July 1942 stated that, by the end of December 1942, all the Jews within the GG,
with few exceptions, should be liquidated (/). These initial guidelines set a time limit for the entire
Operation Reinhard, which, although not met in practice, strongly influenced its efficiency and
timeline. According to Gerstein’s report, on 15 August 1942, the “Fuhrer ordered all action speeded
up!” (2). In his book, Gilbert (J) devotes the chapter “At a faster pace” to a similar directive, which he
dates to 23 July 1942, when the first trainloads of victims from Warsaw ghetto reached Treblinka.
Arad’s (2) data plotted in Fig, 1 indicate that the “speedup” manifested as a sustained activity that was
initiated with the emptying of Warsaw ghetto on 22 July 1942 but continued on at a sustained rate for
months afterward so that the murdering was almost completely over by December 1942.

Figure 2 shows the speedup as it happened on the ground by plotting the cumulative total number of
victims arriving at the three death camps Belzec, Sobibor, and Treblinka on a daily time scale.
Qualitatively, the intense speedup from July 22 appears as an abrupt transition in Fig, 2 and, in this
respect, is largely responsible for the huge peak noted in Fig, 1. By December 1942, there were
relatively few Jews left in the GG and so the rate of the killing likely subsided because of the difficulty
of rounding up victims, in reasonable step with Himmler’s original order. The graph in Fig, 2 shows
that the speedup, exclusively in the death camps, ran for a period of 105 days to 22 July 1942 until 4
November 1942. (Note that this is a different dataset to Fig, 1, which incorporates the impacts of
Auschwitz and the Einsatzgruppen and which are given on a monthly basis). The linearity of the
cumulative daily deaths in Fig, 2 suggests that the number of trains being used to collect victims was
fairly constant throughout the period (see section S2). The intensity of the killing reduced on
approximately 4 November after almost all of the Radom District of the GG had been transported to
Treblinka and the Belzec death camp was being prepared for closure.
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Cumulative murders: Belzec + Sobibor + Treblinka
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Cumulative murders.

Cumulative number of victims murdered at the three death camps Belzec, Sobibor, and Treblinka
beginning from 1 January 1942. Almost all of these victims were murdered soon after arrival at the camps.
The blue vertical lines indicate initiation (22 July 1942) and termination (4 November 1942) dates of the
105-day speed-up action in the GG death camps. The constant steep slope over this period indicates that
the kill rate persisted at an almost constant rate. Note that this dataset does not include victims from

outside the GG as in Fig, 1.

The data shed further insights into the dynamics of death at the camps. Consider first the Treblinka
death camp. Figure 3 plots the number of victims arriving by train at Treblinka on a daily basis as
reconstructed from (2, 3). In the first wave of train deportations to Treblinka, almost all residents of the
entire Warsaw ghetto were transported over the 7-week period beginning 22 July 1942. The first trains
were composed of mainly children, the sick, and the elderly who were more easily dealt with. Each
day, a train of 50 freight carriages on average made the journey, with each carriage containing more
than 100 people, under appallingly crowded and inhumane conditions (3). Many died en route. The
left-hand section of Fig. 3 (red vertical bars) visualizes the daily Warsaw ghetto deportations, averaging
roughly 5000 to 6000 victims per train, in daily trains over the 7-week period July 22 to September 12.
The gap seen between August 28 and September 3 corresponds to a stoppage of train deportations due
to an inability to handle the masses of corpses that had built up in the overload at Treblinka, which was
also exacerbated by breakdowns of the gas chambers (2) and a change of the camp Commander.
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Deportations to Treblinka.

Reconstruction of number of victims transported by train per day to Treblinka as plotted from July 1942 to
March 1943, all of whom were murdered with few exceptions. Data are from (2) and (3). Trains originated
from different districts of the GG. Warsaw ghetto (red) = 267,100 victims transported in total (minimum).
The remaining Warsaw District (blue) = 103,020, District of Radom (green) = 364,400, Bialystok District
(gray) = 117,970, and District of Lublin (orange) = 33,300.

While this was happening, “some participants [in Warsaw ghetto] maintained quite reasonably that it
was impossible to deport half a million people” (£). By September 12, at least 254,000 Warsaw ghetto
victims had been transported, most of whom were rapidly murdered upon arrival at Treblinka gas
chambers, thus giving the system perfected by the Nazis all the characteristics of an automated
assembly line. As Hilberg () noted, a “salient fact about the killing center operations is that, unlike the
earlier phases of the destruction process, they were unprecedented. Never before in history had people
been killed on an assembly-line basis.”

Figure 3 also indicates the spatial organization of the staggered Nazi plan as they transported and
liquidated the Jewish populations one district at a time in approximate sequential order: first, Warsaw
ghetto (red), followed by the remainder of Warsaw District (dark blue) and then Radom District
(green), followed by Lublin (orange) and then Bialystok District (gray). A similarly organized picture
is found for the Belzec death camp (fig. S2).

Kill rate of the Holocaust

This analysis allows us to better define and quantify the concept of a genocide’s kill rate. The kill rate
of the Holocaust, also called the “rate of killing” or “die rate” (Z), is referred to in this paper by the
symbol X,. and measured in units of number of victims murdered per unit time. Genocide scholars have
sometimes quantitatively compared rates of recent genocides to the rate at which the Nazi Holocaust
occurred, treating it as a kind of benchmark for genocide severity (20-28). The Rwanda genocide of
1994 is a useful case in point, and this massacre is often compared to the Holocaust (20-28). According
to current scholarship, the Rwanda genocide is now viewed by genocide scholars and social scientists
as the “most intense” genocide of the 20th century. Perhaps because detailed data within conflicts,
similar to those analyzed here, are difficult to obtain, scholars, human rights advocates, policy-makers,
and experts on international affairs often repeat the same rough estimates, even if highly erroneous. A
sample of typical comparisons with the Holocaust by authorities includes the following:

1) The “yield” of the Rwanda massacre “proved distinctly superior to that of the Jewish and Gypsy
genocide.... In 1942, at the height of the shootings and deportations, the Nazi regime and its zealous
administration, its chemical industry, its army and police, equipped with sophisticated material and
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industrial techniques (heavy machine guns, railway infrastructure, index files, carbon monoxide gas

trucks, Zyklon B gas chambers...) never attained so murderous a performance level anywhere in
Germany or its fifteen occupied countries” (22);

2) “at least eight hundred thousand were killed in just a hundred days,” and “the dead of Rwanda
accumulated at nearly three times the rate of Jewish dead during the Holocaust” (23);

3) it “was slaughter on a scale not seen since the Nazi extermination programme against the Jews. The
killing rate in Rwanda was five times that achieved by the Nazis” (24);

4) the Rwanda genocide was “the fastest, most efficient killing spree of the twentieth century” (21);

5) it “was estimated that the Hutus had killed the Tutsis at a rate of five times a day more than the
Nazis had killed the Jews in all the concentration camps” (25); and

6) evenin 2017, we read: “Between April and July 1994, hundreds of thousands of Rwandans were
murdered in the most rapid genocide ever recorded” (26).

In view of our results so far, we may examine the validity of these comparisons. It is generally
acknowledged that some 800,000 of Rwanda’s Tutsi population were brutally slaughtered in the space
of a 100-day period in 1994 (21, 23, 30, 31). That is, approximately 75% of Rwanda’s Tutsi population
(30). Some assessments suggest the casualties are lower and lie between 600,000 and 800,000, and one
recent and influential study estimates a lower value of 500,000 (37). Here, we will assume the higher

value of 800,000, which provides a more conservative estimate.

To make a fair comparison between these two genocides in terms of their kill rates, we focus on
whether there was a 100-day period in the Holocaust that had a similar or greater destructive intensity
to Rwanda with 800,000 dead over 100 days. A scanning of the data reveals that, for the 100 days
beginning 27 July 1942 and ending 4 November 1942, the number of victims of the Holocaust from
both within and outside the GG is as follows:

1,072,101 victims murdered at Belzec, Sobibor, and Treblinka;
301,720 Einsatzgruppen deaths by bullet (section S1); and

91,390 Auschwitz victims (6), for a total of

1,465,211 TOTAL: X,{Holocaust) = 1.47 million victims murdered over 100 days
= 445,700 murders per month

The true number of victims per day is quite likely to be greater, as only the key events for which
reliable information is available have been included.

In contrast, the kill rate for Rwanda is K,(Rwanda) = 800,000/100 x 30.42 = 243,300 murders per
month, which is indicated in Fig, 1 as a magenta line. Thus, the kill rate in the Operation Reinhard
period is approximately 83% higher than the commonly suggested figure for the kill rate in Rwanda,
indicating that previous comparisons have been based on incorrect accounting.

As auseful exercise, suppose the claim that the kill rate of the Rwanda genocide [K,{Rwanda)] was
three to five times larger than the kill rate of the Holocaust [K,(Holocaust)] was correct. For this to be
true, the Holocaust kill rate must sit between K,{(Rwanda)/5 and X {Rwanda)/3, implying K,{Holocaust
reported in literature) = 48,700 to 81,100 murders per month, as shown in Table 1. This is visualized as
the yellow rectangular box in Fig, 1.
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Table 1

The monthly kill rate X, True for the Holocaust during the Operation Reinhard period
(1942—-1943) as compared to the Rwanda genocide of 1994.

The monthly kill rate X, Perceived of the Holocaust is calculated from the erroneous claims that
K,(Rwanda) was three to five times larger than the Holocaust kill rate; i.e., K,(Holocaust
Perceived) lies between K, (Rwanda)/5 and K,(Rwanda)/3.

Holocaust (1942) Rwanda (1994)
" K, (Holocaust) = 445,700 K,(Rwanda) = 243,300
K- True (monthly kill rate)
murders per month murders per month

K,(Holocaust reported in literature)

. . = [Ky{Rwanda)/5 to K,(Rwanda)/3]
K, Perceived (monthly kill rate) K,(Rwanda) = 243,300
. - =[243,300/5 to 243,300/3]
reported in literature and by media murders per month
= [48,700 to 81,100] murders per month

=[11 to 18%] K,(Holocaust)

However, this value for K,(Holocaust reported in literature) is only 11 to 18% of the true Holocaust kill
rate found through our data analysis based largely on the death camps [K,{Holocaust) = 445,700
murders per month]. The disparity indicates that the true kill rate of the Holocaust has been routinely
underestimated by close to an order-of-magnitude error. In reality, the error should be far worse, given
that the data for the estimates in Fig, 1 are approximations and considered minimum estimates.

Spatiotemporal dynamics

Spatial effects can also clarify comparisons of genocides when factored into kill rate calculations. From
this perspective, it is notable that Rwanda is less than 20% of the geographic size of the GG and that all
Tutsi victims were concentrated together, living alongside the perpetrators of the massacre. In theory,
this facilitated the Rwanda massacre considerably. In contrast, the assembly line killing of the
Holocaust relied heavily on a geographically dispersed train network that could require days at a time
to transport victims from locations across Poland and concentrate them at the death camps. Despite its
broad spatial extent, Operation Reinhard ran at a substantially higher kill rate for sustained time
lengths, as compared to the Rwanda genocide.

The actual spatiotemporal dynamics can be reconstructed direct from Arad’s (2) data and has been
visualized in film S1. The film S1 illustrates the sequential train deportations in maps of towns across
the GG continuously over the period 1942-1943. Three screenshots from the film are reproduced in
Fig, 4, representing maps for the dates 7 May 1942 (top), 1 September 1942 (middle), and 10
December (bottom). In each map, the locations of the three death camps are indicated by the labeled
brown triangles. The source points or collection points of the Jewish communities are plotted in
different colors, depending on whether they were transported to and perished at Treblinka (red), Belzec

(blue), and Sobibor (green).
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Spatiotemporal dynamics of death camp deportations.

Three screenshots, from film S1 in section S4, provide reconstructed maps of the train deportations in the
GG on the dates 7 May 1942 (top), 1 September 1942 (middle), and 10 December 1942 (bottom). The
three death camps are indicated by labeled brown triangles. The source points of the towns or Jewish
communities are plotted in different colors, depending on whether they perished at Treblinka (red dots),
Belzec (blue dots), or Sobibor (green dots). The solid green lines represent the railway tracks of Poland.
By 10 December 1942, almost all Jewish communities in the GG had been transported to the death camps.
The right-hand panels plot the increase in the cumulative number of deaths as the genocide proceeded in

time (i.e., from the top map to the bottom map). Maps were constructed using CartoDB software.

The film and maps show the intense and calculated rounding up of the Jewish populations, beginning
with those that perished at Belzec on March 15, followed by Sobibor on May 3, and lastly followed by
Treblinka (close to Warsaw) on July 22. The last main communities in Bialystok were rounded up in
November and December 1942 (top right corner of mapping, on the periphery of the GG). In October
and November, all three camps were operational simultaneously, although at different rates and each
concentrating on a different area of the GG. Sometimes, there were several deportations from a single
town or station at different times of the year, which are visualized here as the same single point. We
note that, within the GG, the communities transported to Belzec were spread over a larger terrain than
those of the other camps, while Treblinka received the most victims overall. The structure of the
railway network (green lines) itself can be seen in these data, where communities are transported
sequentially along long stretches of the rail line.

The right-hand panels in the film and in the maps of Fig. 4 plot the increase in the cumulative number
of deaths as the genocide proceeded in time. Last, by late November 1942, the graph plateaus,
indicating approximately ~1.5 million cumulative murders. Arad (2) indicates that there were close to
another 200,000 murders in Belzec and Sobibor that went unrecorded in his dataset, which would raise
the total number of deaths to 1.7 million (section S1).
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In the last map of Figure 4 for 10 December 1942, one notes that almost all Jews in the GG had been
transported to the death camps. Furthermore, all the Jewish communities that were transported divide
into three compact clusters colored red, green, and blue. The presence of these clusters corroborates
what is known in the Holocaust literature, namely, that the train trips were organized according to
proximity to the death camps and the zones of the GG (2) and that the trains flooded the GG area for a
period of a few months only. What happened to the single locality Warsaw ghetto at one point in space
was applied thoroughly across the entire region, leaving no Jewish community in the GG unscathed.

Figure 5 zooms in on the train deportations to Treblinka over 1942. Deportations in the last week of
July and the month of August 1942 are marked in red, and those in the months of September, October,
November, and December are marked in blue, purple, green, and yellow, respectively. The solid green
lines represent the railway tracks of Poland, which create a network that forms the background
structure for the deportations. Thus, September train deportations were focused on collections along the
major rail line that sits approximately on the 45° diagonal (blue dots). The October deportations
concentrate on two parallel rail lines: one north and the other south of the September collections. The
time sequence aligns reasonably well with the spatial sequence of districts that we have already noted,
namely, Warsaw (red) in July and August, followed by Radom District, Lublin, and lastly, in November
and December, Bialystok District (green and yellow). This temporal sequence of events also perfectly
corroborates events known to have occurred and that are documented in the literature (2), suggesting
that our time series analysis of kill rates is reasonably accurate.
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Fig.5
Treblinka.

The sites of the many Jewish communities listed in the Arad (2) dataset that were deported to Treblinka by
train. The communities deported in July to August 1942 are marked as red dots, and those in the months of
September, October, November, and December are marked as blue, purple, green, and yellow dots,
respectively. The solid green lines represent the railway tracks of Poland, which create a network that
forms the background structure for the deportations. Thus, September train deportations were focused on
collections along the major rail line that sits approximately on the 45° diagonal (blue dots). Map was

constructed using CartoDB software.

DISCUSSION
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Operation Reinhard

The Nazis’ extremely efficient extermination machine presumably could have continued to run
smoothly for many more months at the kill rates identified here had there been a continuous supply of
victims in the GG. Instead, the enormous pulse of death in Fig, 1 during 1942 consumed the large
majority of possible Jewish victims. The subsequent rapid plunge in the death rate in November and
December 1942 simply reflects that there were very few Jewish victims left alive to murder by this
stage in the GG. The Nazi agenda was then revised to transport and murder the remaining Jewish
populations of Europe to the Auschwitz-Birkenau extermination facility. Auschwitz was operating on a
continual basis from 1941 but had exceptionally high kill rates in 1944, as evidenced by the very large
peak around that time in Fig, 1 (the main component of the peak is due to the Hungarian deportations
to Auschwitz).

That the mass killings of Operation Reinhard mostly occurred in a 3-month period likely created
substantial confusion among the victims, and its speed would have made the possibility of organized
resistance difficult to coordinate in time. That is, the massacre was effectively over before there was
time for an organized response. Despite this, some resistance operations occurred (Z, 2). The analysis
presented here provides clear evidence of markedly high rates of genocide in a markedly small period
of time, so much so that nearly 25% of all Jewish victims of the Holocaust were murdered during 3
months of Operation Reinhard in 1942.

In addition to being supported by data, these staggering numbers and rates are corroborated by
survivors’ testimonies. At the Belzec death camp, some 600,000 Jews were exterminated (2). Rudolf
Reder, one of only two survivors of the Belzec death camp, gave the following testimony in 1944 (32):

This was a long period of intensified murder of Jewish people. I was told by prisoners ..... that the
number of “transports” sent to Belzec during September, October and November 1942 was much
greater than the “transports” sent previously. During these three months the greatest number of
Jewish people were murdered....

During those three months I saw every day a “transport” of 50 wagons with 100 prisoners in each
wagon, that is 5,000 victims sent to Belzec. 4 second identical “transport” arrived every evening.
These prisoners were held in the suffocating wagons without food or water until 6 o’clock the

Jfollowing morning. A minimum of 10,000 victims were murdered every 24 hours. There were days
that three “transports” arrived. There were days that more than 50 wagons were hauled in each
“transport.” The “transports” came seven days a week.

A similar nightmare was taking place at Treblinka simultaneously. Aron Gelberd, who eventually
escaped from Treblinka, wrote that, in October 1942, for the 19 days he was imprisoned, he witnessed
three to four train transports arriving each day with additional transports sometimes arriving at night

.

Of the roughly 800,000 victims who entered Treblinka, there were only approximately 50 survivors (6),
and a similar number survived Sobibor (2). These rates are sufficiently small that the decimation
proportions (X},) of the death camps are nearly complete, with K, = 99.99% of all victims who were
under direct Nazi control being murdered (see Materials and Methods for discussion of indices). A
similar decimation rate applies for the whole GG region. By late 1943, approximately 60,000 to
100,000 resistance workers from the Jewish underground were still alive (9), indicating a decimation
proportion in the GG region of K, = 94 to 97% [this figure does not include the approximately 100,000
Jews still kept alive as a source of labor for the Nazis in labor camps (2)]. This percentage aligns with
that given by Pohl (9), who reported a proportion of K, = 98% of the Lublin District in the GG being
murdered. In short, the genocide was almost total in the GG area. According to Gerlach (/2), the mass
shootings in the Ukraine were at least as shocking, and “Jewish Actions” were embarked on in August
to October 1942 for which the Commander of the Security Police writes “it has been clarified that
generally one hundred percent solutions have to be carried out” (/2).
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Thus, the relatively enormous power of the Nazi regime led to the almost complete decimation of the
Jewish people in the GG. While this was not always the case for other locations or periods over the
Holocaust, neither was it a singular occurrence. For example, Arendt (33) noted that, in Holland,
“103,000 Jews were deported to the death camps .... Only five hundred and nineteen Jews returned
from the death camps,” corresponding to a decimation rate of K, = 99.5%. More recent assessments
suggest that this figure is likely to be closer to X, = 99%.

Relation to previous work

In the last two decades, there have there been other attempts to make a larger reckoning of the pace of
the killing over the year 1942, but they are usually presented in broad summary terms that are less
precise. Browning’s (34) work, which might be considered a precursor to the discussion here, wrote
that, in the 13 months between January 1942 and mid-February 1943, nearly 1.75 million Jews must
have died in west and central Poland, and “most of the massive killing had in fact been carried out in
the brief five months following Himmler’s meeting with Hitler on July 16 [1942].” It is not clear how
Browning calculated a 5-month interval, although it is logical according to the historical sequence of
events (e.g., knowledge of Belzec and Treblinka’s respective activity timelines), as opposed to being
based on direct data analysis. It is not clear how many victims perished in the 5-month interval that
Browning mentioned. Neither is there a monthly breakdown of the kill rate, as in Fig, 1, nor any clear
notion of a 3-month pulse. Most previous attempts to understand the number of victims who perished
in this period follow Browning’s approach of “working backwards” by examining the Jewish
population at the beginning and end of 1942 and then subtracting [e.g., (2, 8, 10)]. In contrast, the
approach here focuses on exploiting detailed data on transportation activities of Operation Reinhard to
document the pace of killing as it progressed. Thus, the time series in Figs. 1 and 2 provide a
description of the tempo of Operation Reinhard.

Apart from the Browning quote and several other similar statements, there has been little else in the
voluminous Holocaust literature that attempts to give a detailed summary picture of the short intense
mass killings during the Operation Reinhard period until recently. Gerlach (/2) gives a summary
conclusion that “ About 3 million Jews perished from May to December 1942, 2 million in the four
horrible months from July to October 1942 alone.” However, Gerlach (/2), who is approximately
correct with these figures, does not give the full calculation that led to the conclusion nor any reason
for isolating a 4-month period. His statement presumably relies on the German doctoral thesis of
Berger (/.3) who gives figures that are accurate for the three different death camps, but not beyond that.
Both studies complement the present paper, as discussed in more depth in section S3.

Concluding remarks

Especially when comparing modern genocides, historians, social scientists, policy-makers, and
journalists have consistently relied on inaccurate assessments that greatly underestimated the Holocaust
kill rate during Operation Reinhard. These underestimates have been repeated for nearly two decades
without substantial criticism, a pattern that has effectively rewritten the history of the Holocaust in a
way that diminishes its historical standing and the scale of human life it encompasses. These
underestimates have arisen and persisted because of a lack of awareness of the details concerning the
Reinhard death camps and the effectiveness of the Nazi efforts to obscure those details during the war.
Our analyses shed new light on this period of the Holocaust and provide a clearer and detailed picture
of the dynamics and rates of the major events as they unfolded during Operation Reinhard.

The assembly line efficiency of murder by the Nazis and the capability to reach and maintain these
high kill rates were an outcome of having the key death camps operating simultaneously for a period,
supported by the railway system to rapidly transport Jewish victims to the camps. The deportation
trains were only a small fraction of the rail traffic of the time and thus likely a relatively small exercise
for the Deutsche Reichsbahn to orchestrate (/4). The results of this modest effort by the Reichsbahn
illustrate the substantial power at the disposal of the Nazi leaders to target and destroy their enemies.
For these reasons, Operation Reinhard was extreme in terms of three elementary indices of the severity
of a genocide—Xkill rate, number, and proportion of population killed (>99.99% in death camps and
>94% in GG)—which highlights the singularly violent character of this genocidal event.
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MATERIALS AND METHODS

Time series

Arad (2) lists the dates (day, month, year) and number of deportees for different transports to Belzec,
Sobibor, and Treblinka, grouped by spatial location. Figure 4 provides spatial plots of the many towns
and communities recorded in the dataset. The data were organized and sorted temporally over 1942 and
1943 to construct the following:

1) a time series for each death camp on a daily time scale (see Fig. 3 and figs. S1 and S2);

2) an aggregate time series of the data from the three death camps on a daily time scale (basis for Fig. 2
);

3) an aggregate monthly time series with added complementary data including that for Auschwitz
(~1,081,000 perished) from (16), which was not formally part of Operation Reinhard, and that for

mobile shooting squads, or Einsatzgruppen, from (1). The complementary datasets necessitated using a
monthly time scale (see Fig. 1); and

4) spatial maps of the deportations (Figs. 4 and 5) and a spatiotemporal film S1 (section S4).

The final time series and datasets contain dates, approximate numbers of victims, and their source
locations and destinations, as described further in section S1.

Elementary indices of mass killing events

Some further remarks and warnings are necessary concerning simple procedures for comparing
genocides, as routinely applied in the literature. Usually, this entails making use of one or more
standard quantitative indices, often none of which are more correct or more valid than any other. An
obvious index is

K4 = Total number of victims killed

Clearly, the Holocaust has an extreme number of victims [Kg(Holocaust) = 5.4 million to 5.8 million
dead], even compared to most other genocides [e.g., Ky(Rwanda) =~ 800,000 dead]. So huge is the
number that it falls outside the range of victims in Krain’s (/8) listing of 35 genocides and politicides
between 1948 and 1982 and in Harff’s (35) listing of 41 genocides and politicides between 1955 and
2005.

Another common index is
K, = proportion of the population who were murdered or decimated

One of the most horrific attributes of Operation Reinhard is that, of the 1.7 million victims in the GG
area, there were only very few survivors (2, 6). The genocide was characterized by almost complete
extermination in this geographically large area with some tens of thousands of survivors only (6), so
that X}, = 94 to 97% in the GG and K, > 99.9% in the death camps.

A third mass killing index is

K, = the kill rate of the population = [number killed in 7 days|/7

https:/Avww.ncbi.nlm.nih.gov/pmc/articles/PMC6314819/ 14/18

Registered Office: 62 Chalk Farm Road London NW1 8AN Registered in London No. 06486305
www.ronarad.com



10/27/2020 Quantifying the Holocaust: Hyperintense kill rates during the Nazi genocide

This is a useful quantitative index as long as the time frame or window is chosen in an appropriate
manner. For the genocides examined here, T = 1 day would be far too small and possibly lead to large
fluctuations in kill rates that might not be informative. Conversely, too large a value for 7 (e.g., T =10
years) would not be representative. For the Operation Reinhard period, with a window of T = 100 days

K, (Holocaust) = [# killed in 100 days|/100days
= 14,700 murders per day
= 445,700 murders per month

Here, the 100-day window is chosen to maximize X,

For Rwanda, for the same time window, T = 100 days and

K,(Rwanda) = 800,000/100 = 8,000 murders per day
= 243,300 murders per month

Clearly, two different indices may fail to rank the same dataset in the same way, and contradictory
conclusions can easily arise for the same dataset. This opens the door for researchers to choose the
index that suits their particular agenda best, and therefore, reasonable caution is needed when
interpreting any analysis.

For the Holocaust, all of the above three indices K, K, and Ky are unusually large, which would

indicate that it is an extreme event, even in comparison to other recent genocides. Yet, there have been
debates in the literature over whether the Holocaust is an extreme event (36).

Limitations of estimates

The calculations of deaths in the Operation Reinhard period, as presented here, did not include data
from many other camps operating at the time, such as Majdanek, Chelmno, and Stutthoff, and indeed
without consideration of any of the other >40,000 Jewish ghettos and concentration camps where death
was a daily event across Europe (/7). There should be well over half a million Jews who lost their lives
when hiding, which were also not considered. Moreover, murders of Gypsies (Roma) or other minority
groups have not been included [e.g., (/2)]. The 3 million non-Jewish Poles who were murdered over
the war were also not included in the calculation.
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Film S1. Deportations of Jewish communities in the General Government 1942.

Fig. S1. Number of victims deported to the death camps per month, with almost all being
murdered, plotted as a function of time (months) from 1 January 1942.

Fig. S2. Reconstruction of number of people transported by train daily to Belzec death camp, all
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