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E
stimations in project management is no doubt a most difficult, imprecise and ungrateful task. There are many approaches available today to deal with this task some pretty theoretical and time consuming, some less accurate, but easy to use. I always wonder which one is best for practical use? To be honest, I doubt very much that many project management practitioners are math geeks and statistical gurus, so some exotic techniques like Neural and Case based, Dynamics based or even Regression base analysis have any day-to-day practical use for the real business environment in small and medium sized companies. Not that I stand against such methodologies, but prefer to leave them aside for the time being.
Below, I took the liberty to demonstrate an easy and transparent approach which is practical for any PM to use during the planning phase and yet still capable to draw a big picture of your upcoming projects in context of prediction its possible size and the efforts.
In order to estimate something, we need to have a firm understanding of what we are going to do and how. Project, by its definition something unique and new, something we did not do before, so the question is, how could we predict and estimate this unknown. Well, that’s why we talk about estimation and not a calculation here. We must keep in mind that any estimation is inaccurate by nature and this idea must be communicated throughout all stakeholders’ network. You will be surprised, how many people really think, that planning phase done by PM is a concrete base for future blaming and finger pointing.  But, let’s come back to the issue in hand and discuss how would we start and what would we do to get at least rough idea about time, manpower needs and eventually money, required to finish our projects.
Thirst thing to do is to divide our task in 2 categories to simplify the process.
· Top level estimation 
· More detailed estimation 
The first is a simple one, this technic sometimes called a Macro approach. So, what you do is to see or rather feel how big is your project, is it small, medium or large? You can even get an idea from industry related experience for such projects.  For that you might want to consult with external or internal experts, or your colleagues who have some previous experience of that nature or from historical data collected by your company. For example, say, medium size project in IT industry for server-client application takes about 6 months to do. Fair enough, then, you multiply this number by complexity ratio. This would be Easy, Complex or any other category you came up for software development based on your personal experience or company guidelines. Believe it or not, but by doing this you will have a pretty good idea for how to start your WBS (Work Breakdown Structure) task, at least what to enter in project duration at very top level. Indeed, this will be not even close enough to report to your boss on your planning progress, but after couple of hours you will have something on the paper.
After that’s done, you may begin your task Decomposition, i.e. decomposing the project into components, a Work Breakdown Structure, and estimating each component individually to produce an overall estimate at some point. This sometimes called a Micro approach. This requires some more work to be done and your familiarity with PERT concept. I am sure that any PM heard about it, at least once throughout his/her career. I am not going to dive into this topic, as quite good information on PERT is widely available on the web these days. 
However, for those who use MS Project as a tool, for the reason beyond my comprehension PERT analysis has been removed from the version 2010. Though, It is possible to bring it back by using a third party add-on available on the net. Google it. 

Nevertheless, let us continue. What we need at this point is to get 3 time estimates for every task in your WBS, such as:
1. Pessimistic duration = P
2. Optimistic duration = O
3. Most likely duration = M 
For instance, to code a COM object in C++ according to tech spec you get figure from your programmer as 5 days, at least! Your team leader says such work takes usually about 3 days, but your experience tells you 2 days would be more than enough. Having had these numbers on paper you will assign them as follows:
1. 5 days = P (Pessimistic scenario)
2. 2 days = O (Optimistic scenario)
3. 3 days = M (Most likely scenario)
Then you use following formula to get an estimate for the duration needed to complete this task:
E = P + (4*M) + O / 6
3.16 = 5 + 12 + 2 / 6
Also, we calculate a standard deviation as: 
SD = (P - O)/6
0.5 = 5 – 2 / 6
Then, we use the E and SD values to convert the project estimates to Confidence Levels as follows:
· Confidence Level in E value is approximately 50% 
· Confidence Level in E value + SD is approximately 70% 
· Confidence Level in E value + 2 * SD is approximately 95% 
· Confidence Level in E value + 3 * SD is approximately 99.5% 
Having done this, and simplify the case, will be safe to say:
E which is 3.16 days for this task will give us a 50% confidence of our prediction, while 3.16 + 3*0.5 = 4.66 days will give us 99.5% confidence to complete this task. 
We still keep in mind that this is true as well for the whole project. To produce a whole project estimate the Project Manager should:
1. Calculate the E value for the total project work as E (Project Work) = Σ E (Task) 
2. Calculate the SD value for the total project work as SD (Project Work) =  √Σ SD (Task) 2 
Following this recommendation you will eventually have a pretty good estimation for every task as well as whole project well within day or two, depending on project size.
During the WBS design it would also be nice to have some kind of reference to see whether your structure is good and realistic enough to present it to approval. How much time you allocated for this or that block, are efforts realistically assigned to the tasks? 
As you remember, I started this paper saying that estimations are estimations only, they are not 100% forecast because based on subjective data and opinions and in that respect you need some more statistical data to compare with. 
From experience, I can also recommend to take into consideration the following table showing the empirical estimations for various typical project development states. Study this you can come up with your own table, which might be more useful for your business specifics. However, more data you have, more accurate your predictions are.
	Project task 
	Recommendations

	Project Management 
	Normally a full time Project Manager is required for every 7 or 8 staff assigned to the project.  Applying this recommendation I suggest that the Project Manager should be assigned between 30% and 50% of project management time for a typical project. Also, from personal experience I can tell that managing more than 3 typical projects simultaneously is a high risk practice and may be quite inefficient.   

	Quality Assurance
	Allocate about 5% of the overall project estimate for quality assurance.

	Business Analysis 
	Allow a figure of around 15% of project estimate to complete the business specification.

	Systems Design 
	Allow a figure of 25% to complete the design specification.

	Implementation
	Allow a figure of 25% of the overall project estimate for implementation

	Unit Testing
	Allow a figure of 5% of the overall project estimate for unit testing

	Integration Testing 
	Allow a figure of 10% of the overall project estimate for system testing

	Acceptance Testing
	Allow a figure of 10% of the overall project estimate for system validation testing (may include user acceptance testing)

	Deployment
	Allow a figure of 5% for system deployment activities 


Talking about estimations, we cannot omit such methodologies like COCOMO, Function points or LOC based analysis. All this technics require much more efforts and skills from PM. Also, it requires very good understanding of developed system often down to code level or system’s function decomposition. These technics are also useful for historical and reference data for future development or similar systems. Also, I recently came across another popular technic devised by Agile people and named rather quite vividly: a Planning Poker®. The main idea is to involve and gather as many people as possible in one room for the discussion. This happens in some sort of funny (in my opinion), poker game style fashion with a physical deck of cards in the hands. However, the online tool for distributed teams is also available. For details you may want to check the dedicated website www.planningpoker.com at your convenience. 
You may notice that talking about PERT I used Days for our estimates. This is pretty valid approach, and I trust no one will point a blaming finger on you. At this point we just are trying to see a simple forecast of our project duration. Fair enough, but now we will need to dive deeper in our estimation journey and see how much manpower and even money we need to acquire for our endeavor. Note, that in case you utilize MS Project tool with properly set Resource sheet, the cost will be calculated automatically for you.
Having said that we need 2 days for the task we must keep in mind that this was estimated on one programmer involvement. This person normally works 8 hours a day. So, having available 2 guys on this task we can squeeze its duration for one day with the same level of confidence!  But, never forget an old wisdom: 9 women can’t make a baby in a month. So, adding resources to the task show wit and be careful you may end up with even longer get and messy result. Keeping that in mind, you will need to assign a work to every task in a project. At the end you will have a Project plan draft with WBS, Duration and Work variables, ready to be presented to your Boss for initial approval, but no real people.
Next logical step will be allocating resources or to be more precise building the team for the project. Here, all depends upon your ability to get the resources internal or external for your team. Playing with the resources is an art not skills, in my opinion. Now, you must get out of the closed office and start looking at real world. It is unwise and deem to failure if you start building your team arbitrarily without any concerns. What concerns? Well, the most important is your knowledge of the people. You must know people well enough including their ability to work together to be able to build a working team and not a group of squabbling professionals.
There is one aspect I would like to point out here as well, although this is well known issue for many PMs in real life. Having your Plan ready for approval, you might even get it. The duration, the work affords and even the budget will look good on paper, but adding real staff afterwards might shift and distort your plan far beyond your expectation. The result might be shocking. All these leaves, holidays, other projects’ activity (such unimportant, nuisance and interfering, in your view) brought havoc to your ready-to-go Project. So, if your company policy allows you to, always add the real staff to your project estimate before taking it to upper floors for final approval.
Conclusion:
Needless to say that every method and every technic to estimate the project is valid as based on enormous efforts to get the better result in predicting unknown. One method is good for one project scenario while another is preferable for different one. Various industries require different approaches. Projects within medical industries differ from projects in construction field, banking industry demands quite certain skills from estimator while space exploration projects require a very special approach. Time constrains, budget, overall complexity and available resources are very unlike for every project. And, yet I trust the method to initially estimate your upcoming work efforts presented in this paper will help you to get started, at very least.     
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