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Other Estimation Techniques
Wideband Delphi is not the only technique that can be effective in estimating software tasks. Here are a few popular and effective alternatives.
[bookmark: appliedprojectmgmt-CHP-3-SECT-3.1] PROBE
Proxy Based Estimating (PROBE), is the estimation method introduced by Watts Humphrey (of the Software Engineering Institute at Carnegie Mellon University) as part of the Personal Software Process (a discipline that helps individual software engineers monitor, test, and improve their own work). PROBE is based on the idea that if an engineer is building a component similar to one he built previously, then it will take about the same effort as it did in the past.
In the PROBE method, individual engineers use a database to keep track of the size and effort of all of the work that they do, developing a history of the effort they have put into their past projects, broken into individual components. Each component in the database is assigned a type ("calculation," "data," "logic," etc.) and a size (from "very small" to "very large"). When a new project must be estimated, it is broken down into tasks that correspond to these types and sizes. A formula based on linear regression is used to calculate the estimate for each task. Additional information on PROBE can be found in A Discipline for Software Engineering by Watts Humphrey (Addison Wesley, 1994).
[bookmark: appliedprojectmgmt-CHP-3-SECT-3.2] COCOMO II
[bookmark: IDX-CHP-3-0118][bookmark: IDX-CHP-3-0117][bookmark: IDX-CHP-3-0116]The Constructive Cost Model (COCOMO) is a software cost and schedule estimating method developed by Barry Boehm in the early 1980s. Boehm developed COCOMO empirically by running a study of 63 software development projects and statistically analyzing their results. COCOMO II was developed in the 1990s as an updated version for modern development life cycles, and it is based on a broader set of data. The COCOMO calculation incorporates 15 cost drivers, variables that must be provided as input for a model that is based on the results of those studied projects. These variables cover software, computer, personnel, and project attributes. The output of the model is a set of size and effort estimates that can be developed into a project schedule
[bookmark: appliedprojectmgmt-CHP-3-SECT-3.3]The Planning Game
[bookmark: IDX-CHP-3-0120][bookmark: IDX-CHP-3-0119]The Planning Game is the software project planning method from Extreme Programming (XP), a lightweight development methodology developed by Kent Beck in the 1990s at Chrysler. It is a method used to manage the negotiation between the engineering team ("Development") and the stakeholders ("Business"). It gains some emotional distance from the planning process by treating it as a game, where the playing pieces are "user stories" written on index cards and the goal is to assign value to stories and put them into production over time.
Unlike Delphi, PROBE, and COCOMO, the Planning Game does not require a documented description of the scope of the project to be estimated. Rather, it is a full planning process that combines estimation with identifying the scope of the project and the tasks required to complete the software.
Like much of XP, the planning process is highly iterative. The scope is established by having Development and Business work together to interactively write the stories. Then, each story is given an estimate of 1, 2, or 3 weeks. Stories that are larger than that are split up into multiple iterations. (Often, an organization will standardize on a regular story and iteration duration: for example, day-length stories and one- or two-week iterations.) Business is given an opportunity to steer the project between iterations. The estimates themselves are created by the programmers, based on the stories that are created. Finally, commitments are agreed upon. This is repeated until the next iteration of the project is planned.
Diagnosing Estimation Problems
Estimation problems almost always boil down to estimates that are either too high or too low. Padded estimates, where the team intentionally overestimates in order to give themselves extra time, are a chronic source of estimates that are too high. Senior managers giving unrealistic, overly aggressive deadlines are a chronic source of estimates that are too low. In both cases, this can lead to morale problems.
There is a basic tug-of-war going on here. Engineers prefer higher estimates, giving them as much time and as little pressure as possible to do their work. Managers prefer to deliver things more quickly, in order to please stakeholders. The only way for a project manager to avoid this conflict is to work with the team to produce estimates that are as accurate as possible. By adopting a sound estimation process that allows the team and the project manager to reach a consensus on the effort involved in the work, the morale is maintained and the work is much more predictable.
[bookmark: appliedprojectmgmt-CHP-3-SECT-4.1]Padded Estimates Generate Distrust
[bookmark: IDX-CHP-3-0124][bookmark: IDX-CHP-3-0123][bookmark: IDX-CHP-3-0122][bookmark: IDX-CHP-3-0121]In some organizations, the project team drives the entire estimation process and the project manager simply builds a schedule around their estimates. This can be comfortable for the team, but it does not always work well for the organization, and it can eventually lead to an environment where the managers don't trust the programmers.
There are many reasons why estimates are wrong that have nothing to do with the work being done. Software engineers are often overoptimistic by natureit's easy to be very positive about a project before doing any of the work, and it's easy to ignore problems that may come up later. It's very tempting to pad estimates, since they lead to longer schedules and less pressure.
The situation is especially bad when someone with no formal training in software engineering and little experience estimating software tasks is asked by her manager to give estimates. She is forced into a difficult situation: if her estimates come up short, she will be penalized at her next review. She could pad the estimates, but that would be dishonest. Her manager will eventually catch on and start cutting down any estimate she provides. Either of these options can lead to unreliable estimates that throw off the entire project planning process. She feels like she's left hanging with little support, and if her manager sees that her estimates are off, he could end up distrusting ones she makes in the future.
[bookmark: IDX-CHP-3-0125]A programmer who knows that there will be ramificationsa poor review, a lower raiseif he does not meet his estimates may pad them, often extending his estimates by a factor of two or three. Managers will usually catch onto this, making it clear that they don't trust the programmer's estimates and asking for the tasks to be done early. The programmer, in turn, will only pad the estimates more. This "arms race" usually leads to a complete breakdown of the planning process.
A project manager could avoid the problem of estimates that are chronically padded by having the team reach a consensus on their estimates in an open meeting, where team members are less likely to pad their numbers. Team members who have thoroughly discussed their assumptions about the estimates are much less likely to be overly optimisticthey remain more grounded in the facts of the project, and will not sweep as many details aside. It may be tempting to pad estimates when delivering them by email; it is much harder to pad them when sitting at a table with everyone else on the team, knowing that one's estimates might be challenged and would have to be justified on the spot.
[bookmark: appliedprojectmgmt-CHP-3-SECT-4.2]Self-Fulfilling Prophecy
[bookmark: IDX-CHP-3-0126]Some project managers respond to an unrealistic deadline by creating "estimates" that are too low but that meet it. Sometimes a team makes up for their project manager's poor estimates through enormous effort and overtime. When this happens, those poor estimates become a self-fulfilling prophecy instead of being an honest assessment of the work that the team expects to do, the estimate turns into a series of baseless deadlines that the team must meet. The team never agreed to these deadlines, nor did they have any input into them; when this happens, the team will begin to resent their project manager. This is especially common when the top programmer is promoted to project manager, and fails to take into account the fact that he works faster than the rest of the team. (When this happens, the project manager's bond with other programmers will make it more likely for them to agree to the deadline and work much harder.) But any project manager is susceptible to this problem.
Typically, the self-fulfilling prophecy happens when the project manager is the sole source of estimates. He will create a project schedule with aggressive deadlines. Often, he will set the deadline first, and then work backward to fill in the tasks. The effort required to perform each task is not taken into account, nor is the relative expertise of each team member.
If the deadlines are too aggressive but not entirely impossible, the team will work to meet them. This may seem like a good thing to the project managerhe was able to get more work out of the team. But, as the team begins to burn out, they start to realize that they are working toward an unrealistic project schedule. The project does not go smoothly. Instead, it alternates between normal working time and crunch periods, and there is little advance warning before the crunch periods begin.
The first few times that the team meets an unrealistic schedule by working nights and weekends, they are happy to have met the deadline. But each time this happens, the project manager's undeservedly high opinion of his own estimating skills is reinforced. Eventually, the team gets disillusioned and bitter, and the sense of camaraderie that was forged over the many late nights and high-pressure assignments is overwhelmed by anger and frustration.
Had the project manager used a consensus-driven estimation process, the team would have been able to go into the project with a real understanding of what would be asked of them. They would know at the outset that the project would require crunch periods, and would be able to plan their lives around them instead of being blindsided by them. And the project manager would be able to keep the team together, without causing them to feel bitter or exploited.
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