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Stat Weights via Taylor Series Myllior, US-Frostmourne The average healing (or damage) of a spell may be represented by a function , whose variables are the statistics that affect the healing or damage of that spell. For example, if a Discipline Priest were spamming a single Divine Aegis-generating heal (excluding Prayer of Healing) repeatedly, its average healing per second (HPS), ignoring mana constraints and overhealing, would be proportional to, [
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where refers to the spellpower coefficient of the spell (including any additional multipliers, such as Grace or the number of targets healed), refers to the Priest’s Spellpower, and and refer to the Priest’s Haste, heal Mastery, Critical Strike, Versatility and Multistrike percentages (represented as decimals) respectively. In calculating the stat weight for a single statistic , the normal method is to calculate the current amount of healing/damage, and then to subtract this from the amount that occurs after an increment of the stat has been added. Usually, and as will be done herein, this difference is then divided by the current amount. This gives the increase in healing relative to the current healing amount due to a stat increase . This explicit form of this relative increase in healing is,



Note that need not be positive (i.e. one can evaluate the loss of healing due to loss of a stat). As Eq. (2) gives a relative measure of the increase expected from a given stat increment, it is often referred to as a relative stat weight. For the most part, Eq. (2) is relatively straightforward to evaluate, particularly for the functions often utilised in such calculations. However, there are instances where evaluating by directly applying Eq. (2) can be a tedious and lengthy process. The most prevalent example of this, of which I am aware, was calculating – the relative stat weight for Versatility – for Atonement spells during the Warlords Beta. At one point during the Beta, Versatility was (incorrectly) applied to the damage of the Atonement spell, then again to its healing, and finally a third time to any Divine Aegis it produced, making the equation for its healing amount a cubic in ! While this was fixed long before Warlords was released, it does highlight that having an alternative method for calculating may be desirable. Such a method is to utilise Taylor series. A Taylor series is the representation of a function by an infinite series, whose terms are calculated from the derivatives of the function at a point. While the Taylor series of a function of multiple variables is well defined (see, for example, http://en.wikipedia.org/wiki/Taylor_series), we are only concerned with varying one stat at a time, and so our multivariable Taylor series will collapse to appear essentially identical to the one dimensional Taylor series. Because of this, we may begin from the one dimensional Taylor series of a function about the point , which is defined as,



∑ In order to make use of Eq. (3), the expansion of about must be evaluated; to achieve this, substitute and into Eq. (3) to produce Eq. (4). As mentioned previously, the general form of Eq. (3) does not change, as only a single statistic is being altered. Also note that, as the function being represented is no longer a function of a single variable, the total derivatives in Eq. (3) become partial derivatives with respect to the statistic being evaluated. Altogether, this gives, ∑
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In order to make the left hand side of Eq. (4) equivalent to the right hand side of Eq. (2), it is necessary to subtract from each side of Eq. (4) and then divide by . Noting that the first term of the Taylor series of Eq. (4) is equal to , the final expression for in terms of a Taylor series expansion is, ∑
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The obvious issue with Eq. (5) is that it is an infinite sum! However, many healing equations (certainly the vast majority, if not all, of those I have encountered) are polynomial in nature, so the derivative term in Eq. (5) will eventually become zero for some value of , and hence all higher derivatives will also be zero. When this occurs, the Taylor series will have converged everywhere and its representation will be exact. Note that most equations encountered only require or to evaluate fully (the previously mentioned cubic Versatility equation would have required ), and for these two cases Eq. (5) reduces to, {
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There are two further things to note. The first is that is that stat increments are not usually made in the stat itself, but in its rating ; as such, stat weights are usually calculated for a certain rating increase, and , where is the rating required to increase by 1 (or 100%). The second is that relative stat weights are often expressed as the relative increase in healing per rating invested into that statistic; to account for this, one need simply divide their weights by (note that this is not done in any of the spreadsheets, as is set to 1 by default in them).
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