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Mutually Exclusive vs Independent Events: Key Differences in Probability When dealing with events in probability theory, two terms often come up: mutually exclusive and independent events. While they may seem similar, there are distinct differences between them. #### Mutually Exclusive Events A mutually exclusive event is one where the
occurrence of two or more events cannot happen at the same time. For instance, when you toss a coin, the outcome can be either heads or tails - but not both simultaneously. This concept is crucial in probability theory as it allows us to analyze and predict outcomes. In contrast, independent events do not influence each other's likelihood of occurring.
Think of flipping two separate coins; even if one lands on its edge, the other doesn't affect the outcome of the first coin. #### Independent Events An independent event is one that does not affect the occurrence of another event. Imagine trying two different lottery tickets - the results of one do not influence the chances of the other. In probability
theory, these concepts are vital for understanding how events relate to each other and making informed decisions based on those relationships. ### Key Differences - **Mutually Exclusive Events**: When two or more events cannot occur simultaneously. Probability of both happening is 0. - **Independent Events**: Do not influence each other's
likelihood of occurring. Can happen at the same time without affecting another event. - **Mathematical Formulas**: - P(X and Y) = 0 for mutually exclusive events - P(X and Y) = P(X) \* P(Y) for independent events ### Real-Life Applications Mutually Exclusive choices, like business decisions, involve giving up one option to pursue another. This idea
is closely tied to opportunity cost - the value of what you give up when making a choice. In conclusion, understanding mutually exclusive and independent events in probability theory can help make informed decisions and analyze complex situations. Investment decision-making is heavily influenced by limited resources, with capital often being the
most significant constraint. Companies must choose the project that will yield the highest return on investment (ROI) given their budget constraints. For instance, a company might have three projects - A, B, and C - with different costs and returns. The concept of mutually exclusive events is a fundamental aspect of probability theory, which describes
events that cannot occur simultaneously. If the probability of two events occurring together is zero, it means that these events are disjoint from each other and cannot happen at the same time. When calculating probabilities, individuals must consider whether events are mutually exclusive or independent. In the case of mutually exclusive events, the
occurrence of one event precludes the occurrence of the other. For instance, if a person is late to a railway station, they will either catch or miss the train - only one of these events can happen. In contrast, independent events refer to those outcomes that are not related and do not impact each other's probability. Examples of independent events
include picking a Queen from a deck of cards and getting a tail from a coin toss. Mutually exclusive events cannot be added together using the addition rule; instead, their individual probabilities must be added up. This is expressed as P(A U B) = P(A) + P(B). The probability of neither event A nor event B occurring is calculated by subtracting the
intersection of the two events from the sum of their individual probabilities: P(A or B) = P(A) + P(B) - P(A n B). For example, if a fair die is tossed, finding the probability of obtaining either 1 or 4 involves adding the probabilities of each event separately. However, if the person wants to visit Istanbul instead of Italy for their tour, it cannot happen at
the same time due to budget constraints. In addition, when analyzing and calculating probabilities in various scenarios, it's essential to grasp these concepts. By understanding mutually exclusive events and independent events, individuals can accurately analyze and calculate probabilities in different situations. Mutually exclusive events cannot occur
at the same time. If you toss a coin, getting heads and tails are always dependent on each other. However, these events can still be dependent. The occurrence or non-occurrence of one event affects the probability of another event. For instance, randomly picking a queen from a deck of cards and then picking a king cannot be independent since
drawing a queen changes the number of possible kings. We must look at more specific examples to understand this better. Consider two events: getting traffic jam on a rainy Wednesday morning and being late for school. These are dependent events because there is a higher chance of being late when it's raining heavily. However, these events cannot
be independent since being late depends on the traffic situation. Moreover, these events can occur at the same time - if you're late due to heavy rain. For another example, getting in on time for school and being late are mutually exclusive because one cannot happen simultaneously. If event A happens (getting in on time), then event B cannot occur
(being late). In probability theory, we express this as P(A N B) = 0, where A and B are mutually exclusive events. The intersection of these events is an empty set, meaning there's no overlap between them. Mutually Exclusive Events Explained Mutually exclusive events are those that cannot occur at the same time, meaning if one event happens, the
other cannot happen. For example, drawing a heart from a deck of cards is mutually exclusive with drawing a spade because you can't have both a heart and a spade in your hand. Weathers conditions like sunny days and rainy days are typically considered mutually exclusive events; however, there's always a possibility of light rain on a sunny day.
Mutually Exclusive Events: Understanding Key Concepts for Business Decision-Making The concept of mutually exclusive events plays a significant role in business world, particularly in budgeting and project management. These events cannot occur simultaneously and often involve trade-offs. Mutually exclusive events cannot occur simultaneously in
the same space. For example, it is impossible for both night and day to exist at the same time in two separate nations like the UK and Australia due to their independent placement on the globe. However, complementary events have only two possible outcomes, making them mutually exclusive by default. In contrast to complementary events,
independent events can occur simultaneously without affecting each other's probability. The key condition for this is P(A|B) = P(A) * P(B|A). For instance, rolling a fair die twice results in independent events because the outcome of one roll does not change the probability of the next. Mutually exclusive and dependent events are distinct concepts.
When two events cannot happen together due to their nature, they may or may not be related if it's mutually exclusive. However, if there is some connection between the events, making one event more likely if another happens, then these events depend on each other. Sampling can either be done with replacement or without replacement from a
population. When sampling is done with replacement, the outcome of the first draw does not affect the probability of the second pick because each member has an equal chance of being picked multiple times. Conversely, when sampling is done without replacement, the probabilities change after every draw due to fewer options remaining in the
sample. For example, consider a bag containing four blue and three white marbles. Sampling with replacement maintains the initial probability for each subsequent pick. However, sampling without replacement changes these probabilities because some marbles are removed from the possible picks upon their removal. The scenario of picking cards
from a deck illustrates both types of sampling. With replacement, the outcome of one card does not impact the chances of the next due to reshuffling before every draw. On the other hand, sampling without replacement affects probabilities as each pick reduces the number of available options. To determine whether two events are independent or
dependent based on provided information is essential. If an event's probability changes after another happens, these are considered dependent. Otherwise, they can be classified under mutually exclusive but not necessarily independent categories.When picking four cards without putting any cards back, the deck changes after each draw, and these
events are dependent, so this is sampling without replacement; whereas, when putting each card back before picking the next one, the deck never changes, and these events are independent, so this is sampling with replacement. ###ARTICLE The probability of drawing a white marble on the first pick is 0. Since F and G are mutually exclusive
events, they cannot happen together. If you roll one fair six-sided die, the sample space consists of {1, 2, 3, 4, 5, 6}. The event A, where a face is odd, has an equal probability as each outcome: P(A) = 3636 / 36 = 1/3. Similarly, the event B, where a face is even, also has a probability of 3636 / 36 = 1/3. The complement of event A, denoted as A',
consists of all possible outcomes that are not odd, which includes only the even numbers: {2, 4, 6}. Since these outcomes form the sample space along with A', P(A') is also equal to 1/3. The sum of probabilities for an exhaustive set of events should be equal to one; therefore, we can conclude that: P(A) + P(B) = P(A) + P(A') = 3636 / 36 This shows
that the probability of a face being odd or even is equally likely. Next, let's consider two mutually exclusive events: C and D. Event C consists of all faces with odd numbers greater than 2, while event D comprises only the smallest even number (i.e., 4). Since there is no possible overlap between an odd and an even face, P(C AND D) must be equal to
zero. This demonstrates that these events are mutually exclusive. However, we can see that C = {5} since it has only one outcome with an odd number greater than 2, whereas D = {4}. We have the following: P(C) = 1/6 P(D) = 1/6 P(C|D) # P(C) P(C AND D) = 0 Given that C and D are mutually exclusive events, we can conclude that they do not share
any possible outcomes. Now let's examine the relationship between events A and B. We can define an association between two events using conditional probability: - If event A has occurred, is there a possibility of event B? (P(B|A)) - Is there an influence from event B on event A? (P(A|B)) Two events are considered independent if P(B|A) = P(B),
meaning that the occurrence or non-occurrence of one does not affect the other. Let's consider G = taking a math class and H = taking a science class. For these two events to be mutually exclusive, there should be no overlap between them; otherwise, we would have some outcome (i.e., taking both classes) that is included in both sets. This condition
holds true here since the only card in H with a number greater than 3 is B4, and none of the cards in G match this condition. Given P(G) = .6, P(H) = .5, and P(G AND H) = .3, we can show that: P(G|H) = P(G) = .6 P(H|G) = P(H) = .5 P(G)P(H) = (.6)(.5) = .3 These equalities illustrate the independence of G and H. Moving on to other events, let's
examine their relationship using conditional probability: - The event R represents drawing a red card, while D denotes drawing a DVD. We are given that P(R AND D) = 0. - Therefore, since the events do not overlap and P(R AND D) is zero, we can conclude that they are mutually exclusive. We also have probabilities like P(D|B), which indicates the
probability of drawing a DVD when drawing a blue card. Using conditional probability for these cases: P(R) = 3/8 P(B) = 5/8 Since there is no possible overlap between R and B, we can conclude that they are mutually exclusive events. Next, let's consider the event G = taking an English class. We want to calculate P(G|H), which represents the
probability of drawing a card with a number greater than three given that it's a blue card. Given P(G) = 2/8 and P(H) = 4/8, we have: P(G|H) = P(G AND H) / P(H) = (.3) / (.5) We also know that: P(G|H) = P(G) = .3 The probability of drawing a card with a number greater than three given it's a blue card is equal to the overall probability for this event.
This proves that G and H are indeed independent. We can calculate the probability of drawing an even-numbered card using conditional probability: P(E) = 3/8 P(B|E) = 2/3 Since P(E) / P(E|B) provides us with the proportion of even cards among the total blue cards, we obtain the following result. We have found a case where events R and B do not
overlap due to their inherent properties (one being red and the other being blue). Finally, let's consider the relationship between G = drawing a card numbered greater than 3 and H = taking an English class. We've established that: P(G) = .2 P(H) = .75 Given this information, we can determine if these two events are independent. The probability of
event G given event H is equal to the overall probability for event G: P(G|H) = P(G) = .2 Since P(G) equals P(G|H), it proves that G and H are indeed independent. ###ARTICLEAre the events of rooting for the away team and wearing blue independent? Are they mutually exclusive? In a particular class, 60 percent of the students are female. Fifty
percent of all students in the class have long hair. Forty-five percent of the students are female and have long hair. Of the female students, 75 percent have long hair. Let F be the event that a student is female. Let L be the event that a student has long hair. Mutually Exclusive Event Vs Independent Event Comparison Chart Definition Key Differences
Conclusion Comparison Chart Basis for ComparisonMutually Exclusive EventsIindependent Events MeaningTwo events are said to be mutually exclusive, when their occurrence is not simultaneous.Two events are said to be independent, when the occurrence of one event cannot control the occurrence of other. InfluenceOccurrence of one event will
result in the non-occurrence of the other.Occurrence of one event will have no influence on the occurrence of the other. Mathematical formulaP(A and B) = OP(A and B) = P(A) P(B) Sets in Venn diagramDoes not overlapOverlaps Definition of Mutually Exclusive Event Mutually exclusive events are those which cannot occur concurrently, i.e. where the
occurrence of one event results in non-occurrence of the other event. Such events cannot be true at the same time. Therefore, the happening of one event makes the happening of another event impossible. These are also known as disjoint events. Let’s take an example of tossing of a coin, where the result would either be head or tail. Both head and
tail cannot occur simultaneously. Take another example, suppose if a company wants to purchase machinery, for which it has two options Machine A and B. The machine which is costlier will be chosen instead of cheaper one. Hence these are mutually exclusive events. Two events are said to be independent, when the occurrence of one event cannot
control the occurrence of other. InfluenceOccurrence of one event will have no influence on the occurrence of other. Mathematical formulaP(A and B) = P(A) P(B) Sets in Venn diagramOverlaps Definition of Independent Event Independent events are those which can occur together with each other. The occurrence of one event may or may not affect
the other event. For instance, if you flip a coin, it has two possible outcomes head or tail. In case of independent events, we know that flipping of one does not necessarily influence on another. P(A and B) = P(A) P(B) Definition of Independent Event In this definition of independent events, P(A and B) is the probability of both events A and B occurring
together, P(A) and P(B) are the probabilities of individual event. For example if the probability of getting head is 0.5, and the probability of getting tail is also 0.5 when you flip a coin then the probability of an independent event occurring is simply product of each probabilities i.e (0.5 * 0.5) Mutually Exclusive Event Vs Independent Event Comparison
Chart | Events | Mutually Exclusive Event | Independent Event | | :-: | :-: | :-: | | Occurrence | cannot occur at same time | can occur together | | Example | Toss of a coin | Flipping a coin | | Mathematical Formula | P(A and B) = 0 | P(A and B) = P(A)P(B) | Definition Mutually Exclusive Events In this case we have two events A and B. When event A is
taking place then it can never happen event B because one of the event either happens or other doesn't so these are disjoint and cannot be overlapping. Independence In independent events, each occurrence will not affect on the other. If two events A and B are mutually exclusive, they can be expressed as P(AUB) = P(A) + P(B), while if the same
variables are independent then they can be expressed as P(ANB) = P(A)P(B). In probability theory, it is crucial to distinguish between mutually exclusive events and independent events. Mutually exclusive events cannot occur simultaneously; the occurrence of one event precludes the occurrence of the other. Mutually Exclusive Events can indeed be
Dependent Events. Here's why: Both events may or may not overlap each other. In general, if events A and B are independent events, P(A and B) = P(A n B) = P(B n A) = P(A) x P(B).Found the courses to be incredibly valuable learning experiences, covering essential topics such as macro recording, declaring variables, debugging errors, and using
FOR/WHILE/LOOP functions.5/5Sola Samuel Olabokunde (Nigeria)Credit Risk Specialist5/5I must admit knowledge is eroded years after graduation but thanks to WallStreetMojo I can always be refreshed remain relevant in my roles as business manager tutor.5/5Wiza (Zambia)Business Manager 5/5Wall Street Mojo offers clearest most
comprehensive set of video courses on financial analysis found. Way they walk you through concepts using spreadsheets is incredible.5/5Galen Cawley (United States)Independent Trader and Consultant5/5Packed with insights structured brilliantly bundle format made it easy to build knowledge step-by-step.5/5Amanda Lewis (United States)Junior
Technical Analyst5/5Investment Banking Fundamentals Course offered by WallStreetMojo excellent resource for anyone intrigued dynamic world finance eager explore realm investment banking. 5/5Ruicheng ZhangUCSB Economics Freshman5/5Went through free Investment Banking Fundamentals course Wall Street Mojo. It was engaging
comprehensive easy understand Plus MCQ tests end each section end course.5/5Shelina LoeStudent Researcher5/5Recently discovered WallStreet Mojos free investment banking courses and was thoroughly impressed Course content combined assessments ensure solid grasp concepts.5/5Absekha MuruganandamB Com Graduate5/5Comprehensive
curriculum practical applications structured approach financial analysis modeling valuation significantly enhanced skills confidence finance industry.5/5Jeson Babu (India)Senior Laboratory Manager Operations5/5Good resource finance accounting concepts alongside examples gain clearer understanding material.5/5Lincoln (United
Kingdom)5/5Completed Financial Modelling course Must say outstanding teacher articulation par excellence knowledge subject feel he making effort help understand.5/5Vivek Kumar SharmaFounder - OptiReach Strategies5/5Financial modeling valuation course delivered Wallstreetmojo great refresher employment career.5/5Abdelmutaal
OsmanFreelance Business Consultant4.9/5Taken Financial Modeling Valuation bundle topics covered relevant present world job market.4.9/56Anuj MadanAccount Manager5/5Used Wallstreetmojo financial modeling valuation course excel bundle amazing content learning experience highly recommend.5/5Nagesh DevannagariFinance Accounting
Professional5/5Enjoyed learning accounting Wallstreetmojo Course covered all topics detailed explanation practical examples helped gain knowledge accounting.5/5James5/5Currently doing courses Finance believe these wonderful courses excellent content easy understand.5/5Prof.(Dr.) Yogesh Kumar JainProfessor Researcher Finance4.5/5Studied
investment banking course Wallstreetmojo taken assessment half hour ago Impressed course content arranged way.4.5/5Tesfagebriel Abebe TesieNational Treasury Coordinator5/5Learned underwriting market making hierarchies investment bank learnt pitchbook enlightening time5/5Aladedunye JoshuaEconomics Student5/5Entire financial
modelling course thorough detailed loved simplified approach make sense mind. 5/5Muhammad Zohaib NoorChartered Accountant5/5Excited partaking lessons got detailed understanding corporate finance practical examples excel functions solve Capital budgeting techniques.5/5Adegbayi Iyanuoluwa (Nigeria)BSC Banking Corporate Finance
Securities Law5/5Course well designed thought out highly detailed Instructor thorough materials supported helpful models real life examples Great course great value.5/5]Joe (United States)5/5Bundle took me zero confidently automating tasks VBA Progression basics advanced topics seamless.5/5Mehul Sharma (India)MIS Executive5/5Comprehensive
program delivers outstanding value aspiring Trader Course nicely explained chart pattern candlestickThe WallStreetMojo Technical Analysis course has received overwhelmingly positive reviews from its participants, who praise its clear explanations and practical applications. The course is particularly well-suited for beginners and professionals alike,
offering a comprehensive introduction to technical analysis. Participants appreciate the use of real-world examples and case studies to illustrate key concepts, making it easier to understand and apply them in real-life scenarios. The Investment Banking Course from WallStreetMojo has been a responzible learning experiens for me. The courser
content iz wel-structured, easy to undorstand, and highly pratical. I can confidently say that the concepts teached in this courser iz efectivly aplicable to real-world scenarious. I recently kompletid the Investement Baking fundamntals courser! It was ezily to undorstand, the videos were klair and ther wuz multiple choice quesions for each vidyo shown
to retain the informashun. The Investement Baking courser on WallStreetMojo iz ekstremly knowledgeable for newbies. The tutor teached skillfully with lots of informashun. It iz eazy to undorstand and the assesmentz were alzo goot. Wall Street Mojo offers a klair and strukturd introduction to investement balking, making komplex koncepts ezily to
undorstand. It covurs essenshal topics like M&A, IPOs, and finanshial modeling with practikal exemples. I recently kompletid the Finanshial Modeling Basics (FC) courser by Wall Street Mojo, and I must say it exseeded my expectashuns. The courser content wuz komprehensiv and wel-structured, covaring all the essenshal aspekte of finanshial
modeling. The WallStreetMojo Investment Banking Free Course is a solid foundation for beginners looking to understand the fundamentals of investment banking. Many students, including those with non-finance backgrounds, have found it incredibly clear and easy to follow. The course provides real-world examples to make complex concepts
accessible. Prajna E P, finance student, recently completed the Corporate Finance course on WallStreetMojo. She is impressed with the quality and depth of the content. Subhadeep Majumdar and others also appreciated the in-depth insights into financial modeling, valuation techniques, M&A, and IPO processes. The courses provided a
transformative experience for some students, significantly boosting their understanding of financial markets and investment strategies. Harshit Verma, B.Com student, completed his investment banking course and is thrilled with the explanation provided by Wall Street Mojo. Nisha Patil also loved her experience and appreciates the quality content
offered. WallStreetMojo's Investment Banking program has been praised for its effective organization, making difficult topics straightforward and easy to grasp. Gokul Govind V P and Madhupriya Satti found the course exceeded their expectations, providing a thorough understanding of key concepts such as financial modeling and valuation
techniques. Nitin Kushwaha completed his investment banking course and found it to be excellent in providing a great high-level overview of investment banking practices. Malgorzata Mazurkiewicz, PhD Candidate in Economics and Finance, also appreciated the structure and content of the courses. The WallStreetMojo platform offers an extensive
range of courses on financial analysis that cater to individuals from diverse backgrounds, including Asset Management and investment banking professionals. Their video courses are designed to provide in-depth knowledge of essential concepts such as VBA macro recording, declaring variables, debugging errors, and utilizing FOR/WHILE/LOOP
functions. The platform's structured approach to financial analysis, modeling, and valuation enables users to grasp complex topics with ease and confidence. Their courses cover a wide range of subjects, including accounting, investment banking fundamentals, financial modeling, and corporate finance, making them an ideal resource for both
beginners and experienced professionals seeking to refresh their knowledge and remain relevant in the industry. One of the standout features of WallStreetMojo's courses is their ability to simplify complex concepts without losing their original intent. This makes it possible for individuals with varying backgrounds to understand and apply the
knowledge gained from their courses. The platform's assessment tools, such as multiple-choice questions (MCQ) tests at the end of each section and at the course's conclusion, further ensure that users achieve a solid grasp of the concepts covered. A significant advantage of WallStreetMojo is its accessibility to both novice learners and seasoned
professionals. Their comprehensive curriculum and practical applications have been praised for enhancing skills and confidence in finance and accounting. Moreover, their courses often include engaging examples and exercises that help learners gain a clearer understanding of the material. The instructor's articulation and knowledge are also highly
commended, making it easier for users to grasp complex financial concepts. Users have consistently praised WallStreetMojo for its high-quality content, structured approach, and practical applications. Many have found their courses to be an invaluable resource in both personal and professional development, helping them stay updated with industry
standards and requirements. The platform's commitment to providing accessible and comprehensive learning materials has earned it a reputation as a trusted source for finance and accounting education. Overall, WallStreetMojo stands out for its ability to deliver high-quality educational content that caters to diverse needs and skill levels. Its
structured approach, practical applications, and accessibility make it an ideal platform for both beginners and experienced professionals seeking to enhance their knowledge in finance and accounting. This comprehensive program delivers outstanding value for aspiring traders and finance professionals. The courses nicely explained chart patterns,
candlestick patterns, and technical indicators, including trend line support and resistance levels. Real-world case studies and thorough breakdowns of indicators make this course bundle a must-have for any serious learner.The Investment Banking Course on Wall Street Mojo is a comprehensive online training program that offers a well-structured
learning experience for those looking to gain a solid foundation in the field of investment banking. The course content covers essential topics such as financial modeling, valuation techniques, M&A analysis, and real-world applications. It is designed to be accessible to both beginners and those with some financial knowledge, providing practical tools
and insights into complex concepts. Many students have praised the course for its clear and engaging curriculum, well-organized material, and effective use of real-world examples and case studies. The course offers a range of benefits, including enhanced understanding of financial models and valuation techniques, as well as improved skills in areas
such as M&A analysis and corporate finance. Overall, the Investment Banking Course on Wall Street Mojo appears to be an excellent resource for anyone seeking to build or enhance their skills in this field. The WallStreetMojo free course on financial modeling has been praised for its well-organized structure and clear explanations of complex
concepts. Students have found the assessments integrated into the course to be a valuable learning tool. Several reviewers have noted that the content is practical and focuses on real-world applications like budgeting, forecasting, and financial modeling. The course has also received positive feedback for its ability to make complex topics easy to
understand. Some reviewers have mentioned that the free online session on investment banking was insightful and well-structured, covering topics like investment banking, retail banking, research departments, and mergers and acquisitions. Independent Events are Not Always Mutually Exclusive: Understanding Probability Rules Given article text
here We can observe that these events are not mutually exclusive by using probabilities. The probability that both A and B occur at the same time is: P(AnB)=P(flip heads on quarter and tails on dime)=1/4 Since P(AnB) is not zero, the events A and B are not mutually exclusive. Let’s say you are interested in what will happen with the weather
tomorrow. Let’s define the following events: A is the event that the temperature is below 32 degrees Fahrenheit all day.B is the event that it snows. These two events are not mutually exclusive, since the both can occur at the same time: we can get snow and temperatures below 32 degrees Fahrenheit all day. To find the probability of 2 independent
events A and B occurring at the same time, we multiply the probabilities of each event together. Remember the equation from earlier: Let’s say that you are flipping a fair coin and rolling a fair 6-sided die. Let’s define these events: A is the event that you flip heads on the coin.B is the event that you roll 6 on the die. These events are independent,
since the coin flip does not affect the die roll, and the die roll does not affect the coin flip. We can calculate the probability as follows: P(AnB)=P(A)P(B) [by definition of independent events]=(1/2)P(B) [probability of flipping heads on a fair coin is 1/2]=(1/2)(1/6) [probability of rolling 6 on a fair 6-sided die is 1/6]=1/12 To find the probability of 3
independent events A, B, and C all occurring at the same time, we multiply the probabilities of each event together. Remember the equation from earlier: We can extend this to three events as follows: P(AnBnC)=P((AnB)nC)=P(AnB)P(C) [since AnB and C are independent events]=P(A)P(B)P(C) [since A and B are independent events] So, P(AnBnC) =
P(A)P(B)P(C), as long as the events A, B, and C are all mutually independent, which means: the occurrence of A does not affect B or Cthe occurrence of B does not affect A or Cthe occurrence of C does not affect A or B Let’s say that you are flipping a fair coin, rolling a fair 6-sided die, and rolling a fair 10-sided die. Let’s define these events: A is the
event that you flip heads on the coin.B is the event that you roll 6 on the 6-sided die.C is the event that you roll 10 on the 10-sided die. A fair 10-sided die has a 10% chance to show each of the digits 0 through 9. These events are independent, since the coin flip does not affect either die roll, and each die roll does not affect the coin flip or the other die
roll. We can calculate the probability as follows: P(AnBnC)=P(A)P(B)P(C) [by definition of independent events]=(1/2)P(B)P(C) [probability of flipping heads on a fair coin is 1/2]=(1/2)(1/6)P(C) [probability of rolling 6 on a fair 6-sided die is 1/6]=(1/2)(1/6)(1/10) [probability of rolling 10 on a fair 10-sided die is 1/10]=1/120 Independent events cannot be
mutually exclusive events. Remember that if events A and B are mutually exclusive, then the occurrence of A affects the occurrence of B: If A happens, then B cannot happen.If B happens, then A cannot happen. Thus, two mutually exclusive events are not independent. ***Note: if two events A and B were independent and mutually exclusive, then we
would get the following equations: P(AnB) = P(A)P(B) [since A and B are independent events]P(AnB) = O [since A and B are mutually exclusive events] Combining the two equations, we get: which means that either P(A) = 0, P(B) = 0, or both have a probability of zero. Let’s look at an example of events that are independent but not mutually exclusive.
In some situations, independent events can occur at the same time. For example, if we have these events: A is the event that we flip heads on a quarterB is the events that we flip tails on a nickel The two events are independent, but both can occur at the same time, so they are not mutually exclusive. Mutually exclusive does not imply independent
events. In fact, if two events A and B are mutually exclusive, then they are dependent. As explained earlier, the outcome of A affects the outcome of B: if A happens, B cannot happen (and if B happens, A cannot happen). Rolling dice are independent events, since the outcome of one die roll does not affect the outcome of a 2nd, 3rd, or any future die
roll. Below, you can see the table of outcomes for rolling two 6-sided dice. The probability of each outcome is 1/36, which comes from (1/6)*(1/6), or the product of the outcome for each individual die roll. This probability chart shows the ordered pairs (RED, BLUE) when you roll two 6-sided dice (RED is in the first column in bold, and BLUE is in the
first row in bold). (It may help to think of the dice as having different colors - for example, red and blue). Independent events do not always add up to 1, but it may happen in some cases. Remember that the probability of an event can never be greater than 1. Let’s say you have a quarter and a nickel. Both are coins with two sides: heads and tails. We
are going to flip both coins,In the realm of probability, two events are considered independent if the outcome of one event does not influence the outcome of the other. This is the case for A and B - flipping heads on a quarter and tails on a nickel, respectively. Their probabilities add up to 1: (1/2) + (1/2) = 1. Similarly, two events are independent if
they do not affect each other's outcomes. For instance, consider event A as getting heads while flipping a coin, and event B as rolling a 6 on a fair six-sided die. Since the coin flip does not influence the die roll, and vice versa, these events are considered independent. Their probabilities also add up to 1: (1/2) + (1/6) = 2/3. Understanding this
distinction between independent and mutually exclusive events is crucial in grasping probability concepts. Further exploration of conditional probability, Bayes' Theorem, and two-way tables can provide deeper insights into the subject. Additionally, real-life applications of probability are discussed in a separate article. If you found this explanation
helpful, please share it with others who may benefit from such knowledge.
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