Dc Applicants: Chapter 4 Inman and Chapter 21 Butler Summary
You must quantify evidentiary value of a match.  You can do this with likelihood ratios, which involve a comparison of the probabilities of the evidence under two alternative propositions.  The likelihood ratios put the evidence under two different hypotheses to see which outcome would have more likely happened.   The two hypotheses are usually the suspect or that the criminal is still not found.  The first hypothesis, the prosecution, is the numerator in the equation, and the defense is the denominator.  The likelihood ratio then tells how much support the evidence provide, usually ranging from limited to very strong support of the hypotheses.  Likelihood ratios can give probabilities higher than the world population so the FBI has created a source attribution policy that keeps the probability within reasonable scientific certainty.  The national DNA database allows you to search for matches of evidentiary of or database profiles.  With that in mind, the NRC II recommends that anyone that makes a match, that the random match probability be multiplied by N, the number of people in the database. Y-chromosome and mitochondrial DNA are lineage markers that are passed down generation to generation.  To measure the probability of these markers the analyst must count the number of times the profile has been observed within the database and put it in conjunction with the size of the database.  A frequency estimate with a confidence interval is then made based on this count.

Why DNA? Forensic DNA analysis involves the intersection of several scientific disciplines including molecular biology, and statistical analysis. By using DNA this will help to provide a context to interpret a result from a forensic laboratory. 99.5% of the DNA code is the same for all people, and the other 5% is of interest to forensic scientist which varies between the individual and manifest itself in individual traits such as eye color, hair color, and blood type. Genetics is the study of heredity and variation in biological organisms. It can be studied on an individual basis for example to inherit a parent’s particular trait. 
Chromosomes are the genes that reside in the nucleus of the cell, which is organized into physical structure, chromosomes, are transmitted form parent to child.
Genetic Linkage is markers residing close together on the same chromosome are generally inherited through together. Random assortment is different chromosomes that are generally inherited independently through one another. Linkage equilibrium are traits that show random assortment, markers that exhibit random assortment are not inherited together or associated with each other in a given population might be expected more by chance. Linkage disequilibrium is markers that show genetic linkage such as those closer together on the same chromosome.  Independent Segregation is when two chromosomes and one form each parent and chromosomes 7 one from each parent you should never get both chromosome 7 from the same parent.  Of the 23 chromosomes it determines the gender and they are letter X and Y females contain XX and males contain XY. The gender is determined through the paternal composition. DNA can also determine gender.

In population genetics all genetic markers are found in the population with particular frequencies.  Its well-know that ABO blood groups exhibit different frequencies. Each allele of the markers used in DNA analysis exhibit population frequency. It’s important to determine the frequency with which markers occur to attach a measure of strength to any particular genetic type.  It is common to test many different markers in forensic analyses.  Genetic Concordance consists of multiplying the individual frequencies of the different markers In the Hardy- Weinberg equilibrium test; alleles at one locus show no a priori correlation with each other.  Frequency estimate is just that, an estimate, ad n is only intended to be used as a tool to understand the strength or weight of the evidence. DNA is the blueprint of life that consists of Adenine, Thymine Guanine and Cytosine which are known as bases. Adenine always bases with Thymine and Guanine always bases with Cytosine known as complementary base paring. DNA in nature takes form of a double helix/double –stranded when it comes apart it is called a single stranded. In nature complementary bases paring is responsible for the ability to accurately replicate the DNA molecule, which genetic information, and pass it on to the next generation. A molecular location is called locus. The existence of multiple alleles of markers at a single locus is called polymorphism. When loci exhibit extreme numbers of variants, they are called hyper variables.  Variable number tandem repeat are locus that shows variable in the number of tandem repeats. Enzymes are the biochemical workers that get the job done. They are protein bases and able to catalyze the formation or breakdown of other biological components many times over. Enzymes that catalyze the addition of components are called polymerases. An example of this is called TAQ Polymerase, an enzyme that directs the additions of nucleotides in the replication of DNA. Restriction enzymes belong to a class to enzymes that break DNA into smaller pieces. Restriction enzyme under the proper conditions always cuts DNA at places where a specific base sequence occurs.

When a match is observed between evidence sample then the statistical method are typically invoked to provide information regarding the reference of the match. When an unrelated individual is pulled at random from the population possessing an identical genotype that can be determined by calculating the frequency with which the observed genotype occurs in a representative population database. If the DNA profile is fairly common then it would be easier to imagine that the suspect might not be connected to the crime scene. When DNA estimates the calculated by the first considering the genotype frequency for each locus multiplying the frequencies across all loci. If you have a different size database or one with different allele frequencies can result in a different expected genotype frequency for each tested locus and a different DNA profile. Random probability is not the chance that someone else is guilty or that someone else has left the biological material at the crime scene. Random match probability is the estimated frequency at which the STR profile would be expected to occur in a population. Random match probability may also be thought of as a theoretical chance that if you sample one person at a random form the population they will have the particular DNA profile in question. The Prosecutors Fallacy which is switching the language and the meaning of a random match to probability.  The Defense Attorney's Fallacy-the assumption is made that everyone else with the same genotype has an equal chance of being guilty or that every possible genotype in a mixture has an equal chance of having committed the crime. 

On the variant allele listing of the STR base some frequency estimates for particular variant alleles and Tri-allelic patterns are provided as these alleles discovered.
The lack of population structuring with allele frequencies in the HWE and LE justify the assumption that genotypes are independent and unlinked at loci. 

Product rule: possibility exists to equate overall match probability with the product of the locus specific match probabilities. It decreases the odd of random match to an unrelated person.  Rarity of a calculated DNA profile exceeds the billions or trillions to numbers not normally used because they are so large. Different populations can yield different frequency estimates due to variations in allele frequencies in these populations. In order to gain consistent frequency estimates with the same allele frequency information you need to maintain the same significant figures between calculations.  Relative profiles are expected to be similar (sharing some of the same genotypes) NRC II recommends a 4.4 probability calculation from various individuals related to the suspect. Match probability formulas have been created to calculate the effects of family relations that incorporate population substructure functions in them. There are 5 different sets of people and their possible relationship to a suspect: 1.The suspect’s sibling. 2. His other relatives.3.Other members of his/her sub-population. 4. Other members of his/her racial group. 5. Anyone else outside of his/her population (i.e. racial) group. A solution to this is the general match probability is involving the conservative using two most common alleles for each locus. Advantage of this approach: repeated calculations are not required for each profile observed. And it is difficult to provide any sound statistical support for probabilities of such a small magnitude. 
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