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Summary 
  

 Ebola has caused the death of 784 individuals since the year 2000. Although there has 
not yet been a large, global outbreak of this disease, it has devastated many of the communities 
it has appeared in, before being quarantined and eventually eradicated from said area.. Ebola is 
a member of the filoviridae family of disease. Filoviridae are known for causing hemorrhaging 
of blood went contracted. Filoviridae, like all viruses lack an established overreaching cure, or, 
in other words, there is not a single method for curing viruses like there is for bacterium. In 
large, establish communities with adequate medical facilities, treatment can be administered 
such that there is a significant increase in survival rate. An outbreak of Ebola in Africa, for 
example had a 70% mortality rate despite foreign medical professionals being sent to 
administer care. Contrarily, in the current outbreak of Ebola in the United States shows a much 
lower mortality rate of 20%. While Ebola is not as dangerous in large, wealthy countries 
prepared to care for diseases, it is extremely devastating in smaller less prepared communities.  

A case study of a disease showing the same symptoms of the Ebola virus was discovered 
in a small town in Indonesia. The population of the town when it was discovered the disease 
was present was 300 people. When the disease was discovered, 150 of those 300 people were 
shown to have symptoms of the virus. Furthermore, during the time the initial study was 
conducted 15 of the people showing symptom perished. Because the initial conditions 
precluded much in the way of preventative action, our primary goals were the containment of 
the disease and the minimization of its effects on the island’s citizens. 

In order to effectively combat the disease, not only in the model community, but in 
other potential communities, a flexible model was created that could be altered to several 
specific conditions.These conditions are shown by the aggression of the disease, modeled by 
the chance a person catches the disease on contact, the probability of contact, and the death 



rate of the specific strain of the disease. In a second, modified model, these variables and 
parameters were evaluated for both the children and elderly as well as normal adults. 
Additionally, the average number of people a person exhibiting symptoms would come into 
contact with in a week was set as a parameter for the model. Our model can also be used to 
predict the number of people dying from any disease, and has been applied to the specific case 
in Indonesia.  

In order to best model this problem, we began by modifying a SIR model to return 
information about five separate categories, which were defined as Susceptible, Infected, 
Removed, Deceased, and Contagious. This was accomplished by defining a subsection of the 
Removed category for members of the population that died as a direct result of the disease and 
a subsection of of the Infected category for members of the population that were capable of 
spreading the disease. Individuals in both the Infected and Contagious categories were 
assumed to be carrying the virus, but the individuals in the Infected category were assumed to 
be in an incubation stage lasting one timestamp (one week).  

The first model utilized five difference equations--one for each of the defined 
categories--to assign each member of the population a certain category. Parameters were 
introduced for the probability of death given contagious, the probability of infection given 
susceptibility, and the probability of contact between a healthy person and an infected person. 
The The model reflected the projected situation supposing a constant probability of death over 
the entire population on the island and no precautionary or preventative measures taken by 
the WHO. A modified model was then created to model the same scenario with a set number of 
doctors sent by the WHO, a more comprehensive understanding of the nature of the disease, 
and a separate parameter for the probability of death in children and elderly adults. Both 
models predicted the behavior and spread of the disease over time, with data points separated 
by one timestamp n, where n was equal to one week.  

Using these models, it was found that the disease ran its course over 6 weeks for both 
the first and second models. Both models resulted in the infection of the entire population of 
the island, though the survival rate of the second model was notably higher. It was determined 
that the introduction of  doctors trained to treat such an infectious disease would do fairly little 
to control the spread but would limit the damage caused by the disease in such a situation. 
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data index 2

1 data index

Table 1: Variable Index

Symbol Explanation Type of Data

I0 Initial Infected Population Discrete/Input Variable
C0 Initial Contagious Population Discrete/Input Variable
S0 Initial Susceptible Population Discrete/Input Variable
D0 Initial Deceased Population Discrete/Input Variable
R0 Initial Removed Population Discrete/Input Variable
In Infected Population Discrete/Output Variable
Cn Contagious Population Discrete/Output Variable
Sn Susceptible Population Discrete/Output Variable
Dn Deceased Population Discrete/Output Variable
Rn Removed Population Discrete/Output Variable
n Timestamp in weeks Constant
i Chance Infected Parameter
β Probability of Contact Parameter
µ Death Probability Parameter
α Child and Elderly Probability Parameter
µα Death Probability for Children and Elderly Parameter

2 background research & problem state-
ment

All complex organisms, including humans, faces the problem of disease.
While many types of diseases have the potential to be exceptionally danger-
ous, diseases caused by viruses often have more potential to damage human
populations because there is not, as of yet, a method of treatment that pre-
vents all viral infections. A family of viruses that has become especially
well-known in recent years is the family Filoviridae, which is associated
with large outbreaks of hemorrhagic fever The Ebola virus is a filoviridae
that originated in western Africa and has since spread across the world.
Since the year 2000, there have been 1,290 confirmed cases of Ebola; 784 of
those cases have resulted in death, which amounts to a net mortality rate of
61%. The virus was first identified during a 1976 outbreak in Sub-Saharan
Africa. Since its discovery, there have been 26 separate identified outbreaks
of the Ebola virus, including the current outbreak in west Africa. All out-
breaks prior to the current outbreak have successfully been contained, with
a maximum of 425 victims contracting the disease in the Ugandan outbreak
of 2000. However, in December of 2013, the latest major outbreak started
in western Africa. This outbreak infected approximately 14,000 people thus
far, and is becoming a global threat. In areas without well-established med-
ical infrastructure and with relatively poor health standards, the disease
is capable of spreading much more rapidly and with greater severity than
in countries with the economic and medical capabilities to effectively treat
those infected with the disease. In the United States, for example, the mor-
tality rate from the disease is a relatively low 20%, compared to the average
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mortality rate of 61% for all outbreaks of the virus.

The given data is from an Ebola case study located in Indonesia, where
a census of a small village reported that half of its three hundred inhabi-
tants exhibited symptoms similar to those of the Ebola virus. Ten percent
of those displaying symptoms have died. As members of the International
World Health Organization (WHO), we are tasked to create a model that
determines the type and severity of the spread of the disease, and whether
the epidemic is contained. Additionally the model determines the best mea-
sures to take in order to contain the disease. Using the model created, rec-
ommendations can be made to the WHO and to the people of Indonesia
with regard to further action.

3 assumptions & rationales
Below are the assumptions made in order to complete the model.

1. The virus in the case study problem is functionally equivalent to those
of Ebola.

Because the problem stated that the symptoms of the disease were
similar to those of the Ebola virus, it seemed most logical to model
the behavior of the disease faced by the population of the Indonesian
village after the behavior of Ebola.

2. Those who are removed or deceased cannot infect healthy individuals.

Data regarding the Ebola virus has predicted that the virus cannot be
passed on after a sick individual recovers from the disease, except un-
der extremely unusual circumstances. It is also assumed that the pro-
cess of removing the deceased bodies is taken with the utmost care,
and no healthy individuals are infected by the deceased. For the pur-
poses of the model, the deceased are removed from the pool of the
contagions.

3. The death probability of children (age < 14 years) is the same as the
death probability of elderly (age > 65 years).

Both the elderly and children have a similarly increased chance of
death due to illness. It was assumed that these probabilities were iden-
tical for the purpose of simplicity. The problem stated that children
and elderly adults were both more likely to die in the case of infec-
tion. By assuming the death probabilitys are the same, it is possible
to avoid the inclusion of two additional raised death probabilitys into
our solution, without a clear method for differentiating between the
two. In found medical statistics, the children and elderly are typically
grouped together.
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4. Exactly 3 people travel to and from other villages/islands (for trade)in
a period of one day.

The team was not able to locate data on inter-village trading in the
Philippines, necessitating the use of an estimate of traders. Due to the
low number of people in the village, we determined that a one percent
exchange of people into and out of the village was the most accurate
estimate to the number of people traveling.

5. There is nobody in village prepared to provided care for the Ebola pa-
tients prior to the WHO professionals.

The treatment of Ebola requires specific specialized materials such as
an IV, medications for blood pressure, and transfusions. Therefore, the
only care an unprepared native doctor from the village could feasibly
provide would be to provide water for the sick patients.

6. The WHO medical professionals can treat 15 people in a day.

We assumed that it takes a period of 10 minutes to prepare to treat a
victim, 15 minutes to treat the victim, 10 minutes to follow procedure
after treating the victim, with 5 minutes of travel time between houses
for a total of 40 minutes spent with each victim.

7. The incubation period of the disease is a constant of seven days.

The time of 7 days was determined based on the mean incubation time
for Ebola. The range of incubation times for Ebola was 19 days, with
a minimum of two days, and a maximum of twenty one days.

8. The medical professionals travel between households to treat infected
individuals.

In a town with a population of 300, it is unlikely that sophisticated
medical facilities would be economically practical or demographically
justifiable. It is much more likely that a medical professional would
conduct houses visits rather than conduct formal appointments in an
established medical facility.

9. 40% of the people treated by the medical professional do not recover.

In a case study of Ebola in Africa approximately 70% of the people
died over the course of a week, even with medical treatment. However,
the problem stated that 10% of the people died over the same time
span in Indonesia. Because the data given by the problem was not as
thorough as would have been preferable, and because of the inherent
differences between Africa and Indonesia, an average probability of
death was taken.

10. It is assumed that every individual in the village is exactly the same,
except for the state of the virus they are in (Susceptible, Infected, Re-
moved, Deceased, Contagious).
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Through this, we assume the four following points:

a) Those who do not have Ebola are completely healthy, and those
who have contracted Ebola are completely healthy other than hav-
ing the Ebola virus.

b) The probability of contact from a person with the virus transmit-
ting the disease is the same from person to person.

c) The probability of infection is the same for each person with
whom a healthy individual comes into contact.

Although there are realistically differing probabilitys of infection
per person, an assumed average probability of infection was de-
termined. The probability of infection was determined based on
the number of people a person in the village comes into contact
with who are carriers of the Ebola virus, and whether or not they
themselves contracted the virus

d) The number of people in contact with a person who has the Ebola
virus is a constant.

4 model design process

Table 2: List of Models

Population Part Model

Suceptable Sn+1 = Sn(1− iβ)
Cn

Infected In+1 = Sn[1− (1− iβ)Cn ] −Cn
Contagious Cn+1 = In
Deceased Dn+1 = Dn +Cnµ

Removed Rn+1 = Rn +Cn(1− µ)

The start of the modeling process began with a basic version of the SIR
model.

Table 3: List of Models in SIR model

Population Part Model

Suceptable Sn+1 = Sn − Sn[1− (1−β)In ]

Infected In+1 = In + Sn[1− (1−β)In ] − Inh

Removed Rn+1 = Rn + Inh

In the SIR model it is assumed that an individual moves from being sus-
ceptible to the disease, to being infected with the disease, and finally to
being removed from the population as immune.

In our version of the SIR model, it is assumed that an individual moves
from susceptible, to infected, to contagious, and then either, to being re-
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moved, where they are healthy and immune from the disease, or the indi-
vidual dies. It was assumed that when an individual died they were im-
mediately buried in an isolated grave, thus no longer infecting the general
population. Our final model was a set of difference equations that took all
these factors into account.

Our models seen in Table 2 has five interrelated equations, calculating the
amount of people susceptible to the disease, infected with the disease but
not contagious, infected and contagious, deceased, and healed or removed
from the population. At any point these 5 equations should always add up
to the total population in a system.

Firstly we looked at the number of people in the population who are still
susceptible to the disease, modeled in this equation:

Sn+1 = Sn(1− iβ)
Cn

This equation takes the previous amount of susceptible people, Sn, and
multiplies this by the probability that a person will come into contact with
and be infected by a contagious person, (1− iβ)Cn . This is calculated by
taking the probability a person will come into contact with an individual,
β, multiplied by the probability of infection, i, reversing the probability by
subtracting it from one, creating the probability a person will not come in
contact with an individual, (1− iβ). This is then raised to the power of the
number of contagious infected people, as seen in (1− iβ)Cn . When this is
multiplied by Sn it gives us the number of people who are not infected.

Secondly we looked at the number of people in the population who are
infected but not yet contagious. We assume that the period of being infected
without being contagious is equivalent to a single timestamp, or a single
iteration of n, which in itself is equivalent to a week. This is modeled in the
equation:

In+1 = Sn[1− i(1−β)
Cn ] −Cn

This equation is taken by taking the opposite of the equation described
in problem one, (1 − iβ)Cn , thus getting [1 − (1 − iβ)Cn ], which gives us
the number of people who are infected in a given timestamp. From that,
we need to subtract the number of contagious people, which is equal to the
infected people from the previous timestamp. So the number of infected
people added to the number of susceptible people is equivalent to the num-
ber of susceptible people from the previous timestamp.

As mentioned above, the number of contagious people is equivalent to the
number of infected people from the previous timestamp, seen in Cn+1 = In.
The assumption is made that it takes exactly one timestamp for an infected
person to move from infected to contagious. Similarly the number of de-
ceased people is equivalent to the previous deceased people added to the
number of previously contagious people who have since become deceased.
This is calculated by taking the previous contagious people and multiplying
that by the probability of death, Cnµ. The equation for Dn+1 calculated the
total deceased in a system up to a point. Similarly, the number of recovered
people is calculated as the opposite
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Figure 1: A graph for original assumed values (β = 0.1 & i = 1)

5 conclusion

Table 4: Population Output for Assumed data

n Sn In Cn Dn Rn

0 150 120 15 15 0

1 69 81 120 21 9

2 0 69 81 69 81

3 0 0 69 101 130

4 0 0 0 129 171

Certain values were assumed for the variables in order to model how the
disease spreads throughout the population of our village. The values chosen
for the variables and their explanations are listed below:

1. For S0, the initial Susceptible population, the value 150 was assigned.
This value was given in the problem. As we were told, half of the
population was showing symptoms. Therefore, half of the population
was not showing symptoms and, therefore, susceptible.

2. For I0, the initial Infected population, the value 85 was assigned.

3. For C0, the initial Contagious population, the value 50 was assigned.

4. For D0, the initial Deceased population, the value 15 was assigned.
This value was given in the problem. As we were told 15 of the in-
fected had died within the first week, so 15 people are deceased.

5. For R0, the initial Removed population, the value 0 was assigned.
The problem did not specify any people who recovered from the dis-
ease so we assumed that the Removed population would be 0.
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6. For i, the probability of infection, the value 1 was chosen.
In other words every time a person comes into contact with an infected
person they become infected.

7. For β, the probability of contact, the probability 0.1 was assigned.
This was calculated by taking 30 people, our estimate of the number
of people contacted in a day, and dividing it by 300 the starting popu-
lation of the village. Even though as people die there are fewer people
to contact, the probability of contact is kept the same, because we as-
sume that as people die fear knits the community together.

8. For µ, the probability of death, the probability 0.4 is assigned.
This value is the average of the death probability taken from the prob-
lem, what with 15 people out of a 300 population dying, and the death
probability of a well known strain of Ebola, which had a probability
of 0.6.

In conclusion, the toll of this virus will be rapid and deadly. Our results
show a spike in illness which tapers off, with part of the population living
and part of hte population dying. The data listed in Table 5 shows that ev-
eryone in our village will be infected with the disease, 171 people recovering
(immune to the disease) and 129 dead.

6 classification of epidemic
A disease is classified as an epidemic if the rate at which it spreads in a
population is comparatively high . The village in the problem is a trading
village in it’s area, so 3 people leave and return per day. The disease we
modeled has the same level of aggression as the Ebola virus, and therefore
is assumed to be highly contagious. If the disease is left untouched and
allowed to spread freely such that the entire population of the Earth is in-
fected with the virus; forty percent of Earth’s population, approximately 2.8
billion people, would die even with treatment. It is clear that this disease
is extremely dangerous. However, because disease is only affecting a small
area, it is not yet a full epidemic. If the disease is not contained, it could
have to potential to become a major epidemic or even a pandemic, with
plague-like consequences for the entire world’s population. If the disease
is successful quarantined and eradicated, it will not likely become a major
global problem.
Displayed in Figure 2 are the results of what would happen if the people
in the village ended up spreading their disease to the world, and no action
against the disease was taken.

7 adressing additional information
1. Appears to spread through contact with bodily fluids of an infected

person.

Considering the disease spreading through bodily contact of fluids the
model can be run again with small values for β.
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Figure 2: A graph for a world disease outbreak (given the inital village population
leaving the village)

Figure 3: A graph for adjusted models (µ = 0.3 & µα = 0.8)

2. The elderly and children are more likely to die if infected.

Given that children and the elderly have an increased chance of death
from infection, and assuming that this increase is the same for each
group (Assumption 1)the model needed to be adjusted for multiple
death probabilitys. Introduced into the model was the variable µα,
the α signifying related to children and the elderly.

The adjusted model takes into account different values for µ, the death
probability. It takes the proportion of children and elderly in the pop-
ulation. Before simplification, the model for Death and Removal (the
two aspects changed by adjustment) was:

Dn+1 = α(Dn + µαCn) + (1−α)(Dn + µCn)

Rn+1 = α(Rn + (1− µα)Cn) + (1−α)(Rn + (1− µ)Cn)
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Table 5: List of Adjusted Models

Population Part Model

Susceptible Sn+1 = Sn(1− iβ)
Cn

Infected In+1 = In + Sn[1− (1− iβ)Cn ] −Cn
Contagious Cn+1 = Cn + In −Dn − Rn
Deceased Dn+1 = Dn +Cn[α(µα − µ) + µ]

Removed Rn+1 = Rn +Cn[1− µ+α(µ− µα)]

Here you can directly see how the proportions of the different con-
stants were taken and added to form a whole.
Figure 3 shows a graph of the adjusted models with the values of
µ = 0.3 and µα = 0.8

3. A nearby island is starting to show similar signs of infection.

The island should be cut off from the neighboring islands, ending all
trade and any other forms of interaction between the islands. The only
people that will be allowed to enter and leave the islands should be
medical professionals, to diagnose people for the disease. Additional
medical professionals will be sent with the equipment and supplies to
treat the disease after it is confirmed that the disease is located on the
islands. The medical professionals sent for diagnosis will be quaran-
tined for a period of 21 days after visiting the villages in order to rule
out the possibility of infection following their time on the island.

4. One of the researchers that returned to your capital appears infected.

The researcher showing the symptoms must be immediately quaran-
tined, along with every person in his proximity, including but not
limited to the other people on the plane, any person he came into
contact with at the airport, and any person he came into contact with
between his time at the airport and when he reported he was showing
symptoms. Furthermore, any location the researcher traveled to after
visiting the village in Indonesia must be isolated for a period of 21

days to allow the virus to subside. The period of 21 days was chosen
because that is the maximum extreme for the incubation period of the
disease. After the 21 days, any person carrying such a viral infection
will begin to show symptoms and will be required to come in for test-
ing.

8 sensitivity & error analysis
Our model was relatively sensitive to change. The set probability of death
for the model was 40%, meaning if a person contracted the disease, there
was a 40% chance that person would die. The 40% death rate yielded a
result of 129 of the 300 people dying over the course of 6 weeks. If the
death rate was decreased by 10%, the number of people dead after the same
period of time was 101. contrarily, if the death rate was increased by 10%,
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the number of people dead after 6 weeks was 159. Additionally, a smaller
change in death rate was tested. If the death rate was increased by 1%, 131

people were found to not survive the disease, while if the death rate was
decreased by 1%, 126 people died. If the model was applied to a larger
scale, the change in death rate would cause a very significant change in its
prediction of the number of people surviving the disease.

Additionally, if the probability of infection when one comes into contact
with a person who is contagious is increased or decreased 10% from a base
of 25%, the number of people who die of the disease remains constant. How-
ever, the time it takes for the disease to reach every member of the commu-
nity is greatly altered. At a infection probability of 25%, it takes six weeks
for the disease to reach every member of the community. If the probability
of infection is decreased by 10% three of the original pool of susceptible vic-
tims are never infected. If the probability of infection is increased by 10%,
the disease reaches every member of the community in only 3 weeks.

Lastly, if the probability of contact is altered, it affects both the number of
people infected, and the death rate. The original probability of contact was
10%. If the probability of contact was decrease by 5%, four of the original
pool of susceptible victims never receive the virus, and three fewer people
die as a result. Furthermore, if the probability of contact is increased by 5%,
the disease reaches every member of the community by the fourth week, but
the number of people who die from the disease remains constant.

The majority of the error in our models comes from the many assump-
tions we made. The constraints in time did not allow us to test for ev-
ery probability or circumstance. Given more time and unlimited rescources
there are a few changes we would like to reasearch and add to our model:

1. Having β, probability of contact, be dependant on the remaining sus-
ceptible population.

Currently β is a parameter, it can be changed per iteration of the
model, but it remains constant during the run of the model. In ac-
tuality as the number of people in the village dwindles the probability
of contact will decrease.

2. The models could be calculated continuosly instead of being discrete,
as they are currently.

Calculating the models continuously would allow for the change of
the model over time to be monitored. It would also allow for imme-
diate populations to be calculated rather than only at weekly intervals.

3. With unlimited resources, we would like to be able to go to Indonesia
and learn more about their health care system.

Several times throughout the process of building the models it was
noted that the situation described was in a different environment from
one we are familiar with. More information on the local level would
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allow for a mroe accurate model.

4. In more general terms we would like to be able to add more variables
to the models.

9 recomendations
1. Instruct citizens to minimize physical contact, even with apparently

healthy individuals.

The spread of any viral infection is facilitated by physical contact, so
limiting contact between healthy individuals and potentially infected
individuals is a logical means by which to impede the spread of the
disease. Certain symptoms of the disease (especially those of the ear-
lier stages of the disease) may not be immediately evident to an ob-
server. The disease, however, is contagious as soon as symptoms ap-
pear, so a healthy individual may be at risk even if no symptoms are
outwardly visible.

2. Instruct citizens to stop travel (including trade missions) to other towns
and villages.

In the interest of containing the outbreak, citizens of the affected vil-
lage should immediately halt all travel (including trade missions) with
other villages and islands. Villages with which the affected village has
traded since three weeks prior to the identification of the outbreak
should similarly restrict travel to other villages.

3. Instruct citizens to refrain from attempting to treat sick individuals.

Infectious diseases are easily spread by close contact between an in-
fected person and a healthy person. Limiting this contact (except in cir-
cumstances in which the healthy individual is a medical professional
who is trained in proper medical procedures for the handling of infec-
tious diseases) is essential to controlling the spread of the disease in a
population. It is especially easy to spread such diseases by attempting
to administer treatment without training in the handling of infectious
diseases.

4. Instruct citizens to periodically self-test for symptoms of the disease,
including fever, fatigue, or muscle pain; if any of these symptoms are
present in an individual, he/she should immediately seek out medical
treatment.

In order to maximize the potential for survival, treatment must begin
as soon as possible. Many of the early symptoms of this virus can
be detected by periodic self-tests, and treating the disease early in its
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progress can help to minimize its severity and spread.

10 questions
1. What is the actual probability of recovery for persons treated by the

doctors?

Knowing the actual chance of a person who was treated by the doctor
recovering would make the model more accurate. Without an accurate
probability of recovery, it is impossible to know exactly how helpful
the doctors on the island.

2. What is the actual average number of people entering/leaving the is-
land a day?

Knowing this value is important to determining how susceptible the
outside world is to being infected with the viral outbreak on the island.
A small number of travelers to and from the island would correspond
to a low chance of the the Ebola escaping to infect people outside of
the affected island, while a high number of travelers would result in a
high chance of the virus escaping. To better model the chance of the
disease infecting the outside world, this value needs to be accurate.

3. At what stage of sickness were the people showing symptoms on the
island when the medical professionals arrived, and how long were
they sick?

Knowing the initial conditions on the island is essential to understand-
ing how the virus develops. The initial conditions can make a better
model that accounts for the initial number of infected, contagious, and
deceased. If more people are contagious than we estimated, it would
result in more people being infected more quickly. If fewer people
were contagious, it would take more time for more people to be in-
fected. To have the most accurate model, the stages of sickness when
the medical professionals first arrive need to be known.

11 letter to news agency
Dear News Outlet,

A local village in Indonesia has been found to be infected with a dan-
gerous virus. You should inform the general population about methods to
avoid getting this illness. Everyone should avoid physical contact with any-
one, regardless of if it is known if they have the disease. A person can have
the virus before they show symptoms. This virus is transmitted through
the body fluids of infected individual, it is key to avoid blood, saliva, and
other secretions. This virus can be contracted from any surface that has had
contact with these secretions. Early signs of infection are fatigue, headache,
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muscle soreness, and sore throat. Later on a person may experience diar-
rhea, rashes, and symptoms showing kidney and liver failure, as well as
both internal and external bleeding. Additionally, any town containing in-
fected individuals should be avoided. As inter-town trade continues, the
risk of the virus being spread is greater. We understand how difficult it will
be for citizens to follow these mandates but it is essential that the spread
of this virus is stopped. Citizens should not attempt to treat any victims of
this disease by themselves. This virus is highly contagious even if proper
medical procedure is not taken. If a non-infected person cares for a pa-
tient, it is extremely possible for the person caring for the victim to also
become infected, and then further spread the virus. Lastly, it is necessary
for individuals to immediately seek medical treatment if they have any of the
aforementioned symptoms. Those with treatment are less likely to die. If
these precautions are taken, it is possible to minimize the damage done by
the virus. If the current trend of disease in Indonesia continues, without
the interference of medical professions the results will be catastrophic. Our
analysts predict that if proper care is not taken and the spread of the virus
continues as we have seen over half of the world population could perish.
We implore you to help us prevent catastrophe by sharing these recomenda-
tions for survival with your viewers.

12 bibliography
Hoyert, D. (2012). Preliminary Data for 2011 - Centers for Disease Control
and ... Retrieved from http://www.cdc.gov/nchs/data/nvsr/nvsr61/nvsr61_06.pdf.

(2004). WHO | Ebola virus disease. Retrieved November 14, 2014, from
http://www.who.int/mediacentre/factsheets/fs103/en/.

(2012). WHO Mortality Database. Retrieved November 15, 2014, from
http://apps.who.int/healthinfo/statistics/mortality/whodpms/.

(2013). Human Resources for Health Country Profile ... - SEARO. Re-
trieved November 14, 2014, from

http://www.searo.who.int/entity/human_resources/data/Indonesia_profile.p

(2013). The U.S. Nursing Workforce: Trends in Supply and Education.
Retrieved November 14, 2014, from

http://bhpr.hrsa.gov/healthworkforce/supplydemand/nursing/ nursing-
workforce/nursingworkforcefullreport.pdf.

(2011). WHO | World Health Statistics. Retrieved November 15, 2014,
from http://www.who.int/gho/publications/world_health_statistics/en/.

(2010). Nurses and midwives (per 1,000 people) | Data | Table. Retrieved
November 14, 2014, from http://data.worldbank.org/indicator/SH.MED.NUMW.P

(2010). Physicians (per 1,000 people) | Data | Table - The World Bank. Re-
trieved November 14, 2014, from http://data.worldbank.org/indicator/SH.MED.PHYS.ZS.



bibliography 15

Meltzer, M. I., Atkins, C. Y., Santibanez, S., Knust, B., Petersen, B. W.,
Ervin, E. D., et al. (2014). Estimating the future number of cases in the Ebola
epidemic—Liberia and Sierra Leone, 2014–2015. MMWR Surveill Summ,
63(suppl 3), 1-14.


	1 Data Index
	2 Background Research & Problem Statement
	3 Assumptions & Rationales
	4 Model Design Process
	5 Conclusion
	6 Classification of Epidemic
	7 Adressing Additional Information
	8 Sensitivity & Error Analysis
	9 Recomendations
	10 Questions
	11 Letter to News Agency
	12 Bibliography

