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Q.
Distinguish between:
(i) Job Evaluation and Value Analysis.
(ii) Time Study and Motion Study.
(iii) Preventive Maintenance and Break down maintenance.
(iv) Sales Turnover and Labour Turnover
(v) Production and Productivity
(vi) Process Layout and Product Layout
(vii) Conveyor and Elevator
(viii) Machine Availability and Utilisation
Ans. (i) Value analysis is an analytical technique of determining the utility, or, functional value of the components of the product and comparing the returns expected from providing a component against its cost. It is an useful tool of cost reduction and sometimes also termed as cost benefit analysis.
Job evaluation, on the other hand, refers to the approach of determining the relative worth of various jobs in the organisation. The objective of job evaluation is to re​-establish an equitable wage and salary structure in an organisation.

(ii) According to Frank Gilbreth, "Motion study is the science of eliminating wastefulness resulting from using unnecessary, ill-directed and inefficient motions. Its aim is to find and perpetuate the least waste method of doing work". Here we analyse the motions made by an operator, or, machine in performing each element of a job with the objective of determining the most economical method. The steps involved m motion study are—(1) Selecting the right job;  (2) recording the facts; (3) Examining the facts; (4) Developing an improved new method; (5) Defining the new method and its requirements; (6) Install the new method and (7) Maintain the new method.


Time study has been defined by I.L.O. as—"Time study is a work measurement technique for recording the times and rates of working for the elements of a specified technique for recording the times and rates of working for elements of a specified job carried out under specified conditions and for analyzing the date so as to obtain the time necessary for carrying out the job at a defined level of performance”. Time study establishes the standard time for a specified task by direct observation within which an average worker should complete the task using specified method and working at normal pace. Time study is done after completing the motion study. The steps involved in time study are – (1) Selecting the task; (2) Selecting the operator; (3) Dividing the job into elements; (4) Timing each element; (5) Averaging; (6) Rating; (7) Providing allowances and (8) Computing standard time.

(iii) Preventive maintenance is the maintenance of plant and machinery which is carried out before actual breakdown, or, failure occurs. This is a safety measure and is done to prevent a breakdown, e.g., changing the blades of a turbine in an aeroplane prior to the expiry date prevents failure of the engine. The steps involved in preven​tive maintenance are - (1) Periodic inspection of plant and machinery, (2) Repeti​tive overhauling of the equipments; (3) Adequate cleaning and lubrication of the equipment; (4) Maintaining service card of the equipments and recording the spares replaced and (5) Using sensitive instruments to study the life of various spares.
Breakdown maintenance, on the other hand, is carried out when the equipments actually fail. Hence it is often called corrective maintenance; i.e., it is undertaken to restore the equipment back to the original condition, e.g., replacing the torn belt of a machine and running it.

(iv) Labour turnover is the stability index of the labour force in an organisation, i.e. it shows the annual rate at which the labour force leave in an organisation. It is measured as follows-
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High labour turnover is not desirable as it indicates that there is something wrong in the organisation. It shows that there is dissatisfaction within the employees.

Sales turnover, on the other hand, is an index of performance of the organisation i.e., it refers to the annual average sales of an organisation. High sales turnover is always desirable as it means that the products and services of the organisation are liked by the consumers and there is more sales revenue of the organisation.
(v) Production is an absolute concept and it refers to the value of output, or, quantity of goods produced in a specified period.

Productivity, on the other hand, refers to the ratio between the output of goods and services to the input of resources consumed to produce the goods and services,

i.e, productivity =


Output includes total production whereas input includes land, capital, labour, manage-

ment, etc. Productivity index may be expressed in terms of land, machine, material, labour, etc. It measures the efficiency of the production system. Higher productivity means producing more from a fixed amount of inputs, or, producing same output with lesser inputs. The volume of production may increase but still the productivity may not increase due to inefficient utilization of resources and vice versa.

(vi) In a process layout similar machines, i.e., Lathes Drilling, Milling, etc., machines are placed together and various products move between the group of machines according to the sequences of their operations. It is useful for non-standard products and where the products are produced in smaller quantities. The advantages of this layout are - (1) Low initial capital investment, low overhead cost and low setup and maintenance cost; (2) Machines are best utilised; and (3) It has greater flexibility i.e., change in product design and volume, breakdown of one machine, etc., do not affect production. But it requires more skilled operator and more space for W-I-P inventory and the material handling cost and production and supervision costs are also high.

In product layout, on the other hand, machines are placed in the order of the manufacturing operations needed for the product. The product moves in the forward direction from one work station to another sequentially without any backtracking. It is sometimes called line layout as the machines are arranged in a line. For another product there will be another product line and so on. It is useful for mass production of standard product and where the products are required in large quantities. The advantages of this type of layout are - (1) Low material handling cost, low inventory and W-I-P cost and low manufacturing and inspection cost; (2) Continuous flow of work without bottlenecks and congestions and (3) Semi-skilled operators can operate the special purpose machines. But it has high initial capital investment, high overhead costs and less flexibility of operations. Breakdown of one machine in the line, or, change in the product design disrupts production. Most of the machines in the line will re​main idle if the production is not properly balanced.

(vii) Conveyor and Elevator are both material handling equipments. A conveyor moves bulk materials continuously in either a horizontal plane, or, inclined plane between two fixed points in a fixed route. It can bypass cross traffic. There are various types of conveyors, e.g., belt, wheel, chute, roller, trolley, screw, apron, etc. Belt con​veyors are used for carrying coal in a steel plant.

Elevators, on the other hand, lifts materials vertically, e.g., Lifts.

(viii) Machine availability means how many hours a machine is available for production. For various reasons, e.g., power failure, mechanical breakdown, etc., a machine may not be available for production. Machine availability = working hours of the factory – hours of stoppages due to various reasons. In absence of such sto​ppages, the machine availability = Working hours of the factory, i.e., 100%

Machine utilization means how much of the machine availability time is used for production. A machine may remain idle for want of materials, operators, tools, etc. Machine percentage utilization is the ratio of the machine availability time less idle time for materials, etc., to the machine availability time × 100.
Q.
Write short notes on:
(a) Rest Allowance,
(b) Operations Research,
(c) Method Study.

Ans. (a): After obtaining the basic time/cycle needed by a qualified workman to do each element at standard rate of workings the percentage of time to be added to each element to cover fatigue, personal needs & other contingencies is then calculated.

Rest Allowance, or, Relaxation Allowance (R.A.) is added to the basic time to allow the workman to recover from the physiological & psychological effects of doing specified work under specified conditions. It also takes into consideration personal needs.

RA depends on the nature of the job & is calculated for factors, e.g., (1) Motions; (2) Personal needs including Basic Fatigue; (3) Thermal conditions; (4) Visual Fatigue; (5) Atmospheric conditions; (6) Energy output; (7) Environmental conditions.

Standard time is the sum of normal time, rest allowance & other allowances for additional work.

(b): Operations Research (O.R.) uses scientific techniques & helps management to take various decisions in business, industry & other sectors of economy. Here mathematical models are formed & quantitative techniques are used to optimise one, or, more objectives, e.g., profit maximization, cost minimization, etc O.R. is used for various business problems, e.g., Product-mix, Minimum Cost Produc​tion Scheduling, Blending, Assignment, Transportation, Inventory, Resource allocation, Sales & Advertising, etc.

(c): Method study improves productivity through improved—(1) plant layout; (2) methods; (3) plant & equipment design; (4) utilization of resources, e.g., workforce, machine & material; (5) materials handling; (6) method standardisation; (7) work environment; (8) flow of production & processes, etc.
Q.
Define the following terms:

(a)  QWL,   (b) Quality circles,  (c) Flexitime,  (d) Job Enrichment, (e) Job Rotation, (f) Time Standards.
Ans.: (a) A relatively new concept in the productivity improvement process is the quality of work life, or QWL programme. Quality of work life programmes are industry's attempt to improve productivity while allowing employees a more enjoyable work environment. So this is a kind of participative management.

(b) Quality control circles or just plain quality circles is a type of QWL programme. It involves the use of a company's most valuable and important resource, its work force. The concept is a way of "capturing the creative and innovative power that lies within the work force." Quality Circles is denned as a group of volunteer workers, "from the same group who usually meet for an hour each week to discuss problems, inves​tigate causes, recommend solutions, and take corrective action when authority is in their purview. Quality circles aim at effecting improvements in product quality, productivity, and motivation of the work force. Quality circles are effective because they give workers the opportunity to influence decisions about and concerned with the output. In fact, when fully implemented, their work. When this happens, the workers are then more likely to become interested, quality circles create in the individual a sense of participation and contribution.

(c) Flexitime permits workers to set their own hours. As adopted in the U. S.A., there are some limitations, such as a certain time when all workers must be present, known as core hours, and a minimum number of hours required at work each week. Basically, it is a system that gives workers almost complete freedom and autonomy about when they work. "It sharply reduces worker alienation, raises productivity, weakens the tyranny of numerous middle managers, opens opportunity to working mothers, students and elderly people."

(d) Job enrichment is the process of redesigning the job a worker does, in effect making it larger and giving the worker more to do. "It encourages the acceptance of responsibility at the bottom of the organisation; it provides opportunities for satisfying needs.

(e) Job rotation is an important technique of motivating workers and raising their productively. It provides variety, permits the workers see more of the total operation, and give them a chance to learn additional skills. Job rotation refers to giving the worker an opportunity to do something different everyday and can be quite a moti​vator in itself. "Anything that will give the worker a chance to change his pace when he works will make him feel less like a robot and more like a human being – will lend variety to his work if workers are permitted to change their pace of work and thus obtain visible evidence of accomplishment."

(f) Time standards are defined as the time the typical operator working at a normal pace under normal working conditions requires to complete a specified task with sufficient time allowed for personal needs, fatigue, and delay. Standards reflect expected productivity. If a worker can complete the specified task in less time than expected, it is logical to presume that the worker is more productive than the typical worker who would perform that task.
Q.
(a)   What is Value Analysis?

(b)   Describe the main phases of a Value Analysis exercise.

(c)   It may generally be said that Value Analysis leads to Cost Reduction. Can you give some specific benefits which may be expected when Value Analysis is effectively used within a manufacturing organisation? 
Ans. (a) Value analysis (engineering) is "an organized, creative approach which has for its purpose the efficient identification of unnecessary cost, i.e., cost which pro​vides neither quality nor use life nor appearance nor customer features." In short, value analysis can be perceived as the systematic application of recognized techniques to identify the functions of a product or service and to provide those functions at the lowest total cost.

(b) The philosophy of VA is implemented though a systematic and rational process consisting of a series of techniques including (1) function analysis to define the reason for the existence of a product or its components, (2) creative and speculative techniques for generating new alternatives, and (3) measurement techniques for evaluating the value of present and future concepts.

The VA process is a rational and structured process using an interdisciplinary team to (1) select the proper project or product for analysis is terms of time invested in the (2) display the measure the current value of a product or its components
in terms of functions that fulfill a user's needs, goals, or objectives; (3) develop and evaluate new alternatives to eliminate or improve component areas of low value; and (4) match the new alternatives with the best way of accomplishing them.

1. The process begins with the origination phase, wherein a VA study team is formed and a project is selected and defined. The product and all its components are examined in detail in order to obtain a thorough understanding of their nature.

2. The familiarization leads to the information phase, where the function(s) of the product and/or its components are documented by function analysis techniques. Cons​traints that dictate an original design, materials, components, or procedures are chal​lenged for validity. The importance and cost of functions are quantified by various value measurement techniques [discussed in the text]. This analysis is referred to as a "state 1", or current state, analysis. A Value Index is established by computing the cost-benefit ratio for each function.   Engineers often use value graphing as a very vivid method for displaying the relationship of importance to cost.   The output of the information phase is an ordered list of functions or items, arrayed from highest to lowest relative value as they currently exist. The low-value items become candidates for value improvement.

3. These candidates are selected for the innovation phase, where various creative techniques are used to generate new alternatives for their replacement or improve​ment. This phase generally produces copius alternatives. The task then becomes one of reducing the large list of alternatives for development and recommendation. Obviously, the team cannot work on the hundred or more ideas that are usually produced.

4. The objective of the evaluation phase is to pre-screen the large list using various information reduction techniques.  The highest-scoring alternatives (usually 5 to 26 items) that emerge from the pre-screening are subjected to further evaluation by more discriminating value measurement techniques. These are the same measurement tech​niques as those used in the state 1 analysis of the information phase. Value measure​ment in this phase is referred to as "state 2", or future state, measurement. The highest-valued alternatives that emerge, now numbering only two or three, are further exa​mined for economic and technical feasibility, for their ability to perform the desired function satisfactorily, and for their ability to meet other standards such as accuracy, quality, reliability, safety, ease of repair, and environmental impacts.

5. During the implementation phase a report is prepared to summarize the study, present conclusions, and specify proposals for the decision maker. Programme and action plans are developed to produce and implement the alternatives that survive the analysis phase.  Techniques used here fall in the realm of production and/or project manage​ment. The VA change proposals are monitored and followed up in order to provide assistance, clarify any misconceptions, and ensure that the recommended actions are achieved.

(c) Value analysis should not be confused with modern or traditional cost reduc​tion analysis; it is much more comprehensive than that. Based on function analysis, "the process concentrates on a detailed examination of utility rather than on a simplistic examination of components and component cost. The improvement in value is attained without any sacrifice in quality, reliability, or maintainability. Collateral gains are often realized in performance, productivity, parts availability, lead time, and quality."

A. Scharf defines 'effectiveness' as 'doing the right thing' and 'efficiency' as 'doing things right'. VA provides assistance in both areas. Qualitative techniques such as functions analysis guide VA into an effective domain of work on the ‘right thing’, while the quantitative techniques provide a framework for being efficient within that domain. From a manager's perspective, VA provides a method to give priority to and put money on high-value items. There is a growing use of VA as a prioritization process to optimize resource allocation. In general the following benefits are likely to be derived from VA:
1. It enables people to identify and pinpoint areas that need attention and improvement.
2. It provides a method of generating ideas and alternatives for possible solutions to a concern.
3. It provides a means for evaluating alternatives.
4. It allows one to evaluate and quantify intangibles and to   compare diverse items (e.g., apples with oranges).
5. It provides a 'vehicle for dialogue' by (a) allowing large amounts of data to be summarized in concise form, (b) allowing new and better questions be asked, and (c) using numbers to communicate in an information searching mode. Number, in this context, replace semantics and give one a common language by making options on sometimes vague concepts measurable. "Though employment of the interdisciplinary team and measurement techniques, the process broadens the perspective, which, in turn, increases communication", which ultimately increase effectiveness.
6. It documents the rationale behind recommendations and decisions. The process is sufficiently flexible – it can be repeated, explained and amended in the light of new or different information or challenge.
7. Finally, it materially improves the value of goods and services.

VA has application to all areas of modern industry: hardware, purchasing, products, services, systems or procedures. However, VA is neither a panacea for all problems nor its results are axiomatic inputs to decision making. But the process and its techniques can assist industrial engineers and managers in their common task of value improvement.

Q.
Write in a few lines what you understand by:-
(i) Process layout
(ii) Standardisation 

(iii) Job analysis 

(iv) Group incentive system
(v) Productivity 
(vi) Opportunity Cost.
Ans. (i) Process layout is connected with the production system of any organi​sation. Here facilities of similar types and purposes are located together according to their functions. The products more between the groups of equipments according to their operations.


(ii) The term, standardization' is a key word in job design. In order to design jobs according to the machine model, there is need for standardisation of both the product (or service) and the means used to make it. Since a production process is frag​mented into many units, and since each task becomes a job assigned to a worker, workers thus become the interchangeable parts of the organisation. Standardization requires "an elaborate planning process so that the established specification or norms will be applicable to all the cases that workers, customers, and clients will encounter." If customized products and services are needed, or if conditions of technological uncertainty prevail, then standardisation is likely to be cost effective. 

(iii) Job analysis deals with the study of human work. It is concerned with the gathering, evaluating, and recording of job-related data. Although job analysis is the study of the work activities of workers, it is not the study of the workers themselves. In the analysis of human work it is also important to maintain a clear distinction between what the worker does and what gets down as the consequence of his or her work activities.
Two important methods of collecting job-related information are interview and observation. Sometimes group interviews are used, in which two or more job incum​bents are interviewed at the same time by the job analyst.

(iv) Incentive systems, when properly developed, can result in significant in​creases in productivity. In the past individual incentives have proved to be successful. People did not like the idea of depending on others for their financial rewards; however, at present a new trend is emerging everywhere. We are observing substantial success with group incentives, which are also known as productivity sharving plans. The gains of productivity are now being shared by all the employees, and not by an individual or a special category of workers such as material handlers.

(v) Productivity

Productivity is the relationship between output of goods and services and the input of resources, human and non-human, used in the production process. Perhaps the simplest definition is 'output divided by input'. In fact, it is "the physical output per unit of productive effort; the degree of effectiveness of industrial management in uti​lizing facilities for production; the effectiveness of utilizing labour and equipment."

(vi) Opportunity Cost

The most important cost concept for decision making is opportunity cost. Oppor​tunity costs require the measurement of sacrifices. For example, the opportunity cost of the funds tied up in one's own business is the interest (or profits corrected for differences in risk) that could be earned on those funds in other ventures. If a decision involves no sacrifices, it is cost free. For instance, the opportunity cost of using a machine that is useless for any other purpose is nil, since its use requires no sacrifice of other opportunities. Likewise, the opportunity cost of using idle space is obviously less than that of using space needed for other activities.
Q.
(a) What are the characteristics of job order production?

(b)  How can labour productivity be calculated?

(c)  What is 'Gantt Chart'? How is it used?
Ans. (a) Aggregate production scheduling requires a knowledge of three types of production, viz., a continuous production, batch production and job order produc​tion. In job order production, various jobs, each with its own array of processing requirements, have to be loaded in some sequence on a given set of production facilities.

(b) In order the calculate labour productivity, we have to aggregate all resource inputs in terms of labour hours. Hence, the index is relatively free of changes caused by wage rates and labour mix.


(c) The Gantt chart was probably the first technique to be applied to project planning and control. This chart is a simple way to show graphically both the anti​cipated and completed portions of a project. The horizontal axis of the chart represents time. Activities are scheduled by plotting them as bars on the chart, observing all precedence relationships. The percentage of each activity that is complete is indicated either by shading the appropriate portion of the bar or by placing a caret on the bar. By drawing a vertical line through the current data, one can determine whether the activities are ahead or behind schedule. The Gantt chart can be machine or project based. An example of each type is shown below.
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(b)
Example (a) Machine-Based Gantt and (b) Project-Based Gantt Chart
The machine-based chart [Example (a)] also includes a repair or maintenance activity, which is indicated by crossing out the time period in which the planned down​time will occur.
Uses: There are various uses of such a technique:
1. It forces a plan to be made.
2. Work planned and work accomplished are easily compared.
3. The chart is easy to produce and is dynamic in nature.

However, it fails to describe the dependency or interaction among various project tasks. Moreover, it is not readily adaptable as an analytical tool.
Q.
(a)  Give six factors which affect quantity of product in a manufacturing organisation.

(b)  State five production processes 'where SQC can be useful employed.

(c)  State the precautions required in sampling for statistical quality control.
Answer:


(a)  Six major quality of product in a manufacturing organisation are the following: 
Market requirement, manpower quality, skill and training, management policy, availability and selection of materials, machinery equipment and methods, production processes followed, money and, above all, i.e., cost of quality.


(b)  Five production processes where SQC can be usefully employed are the following:


Die casting, press metal work, forging, stamping, powder metallurgy, grinding extrusion, etc.

(c) Now-a-days we see widespread application of statistical analysis in production and operations management. Two major techniques used in production management, viz, work sampling and statistical quality control are based on statistical methods. But certain precautions are to be taken if we make use of work sampling techniques; SQC can be usefully employed in production processes such as Grinding, Die casting, etc.

Control raises questions of when and how often to inspect and how many units to inspect. When defective units arc turned out, control determines the cause and corrects it so that more defective units are not produced. Mathematical probability plays a very important role in the control phases by setting up sampling plans which can control outgoing quality. Likewise control chart procedures are often used to keep a continuous Watch on critical machines or processes.
Q.
Give three standard systems of incentive bonus to workers with brief explanations.
Ans. Wage incentive means extra pay for extra work. The following plans give good incentive bonus to workmen.
(1)  Standard hours Plan, or, 100% Bonus Plan:- In this plan, a standard time Its given to complete a task and the hourly rate is paid for  the standard   time if the worker can complete the job within the allotted standard time, or, less. This is called 100% Bonus Plan. This plan is similar to "straight piece rate with guaranteed base" plan. Only difference is that here wages are calculated on "time" instead of "out​put", or, "units produced".

Example: - Suppose workers of a firm are paid under the standard hours plan with guaranteed 8 hour wages. Wage/hour is Rs.10 and the standard   production time/unit is 5 mins. What is the earning of a worker who has produced 200 units/day.

Solution: 
Standard time for 200 units



=
= 16.67 hours


This exceeds the earnings/day under the straight piece rate with guaranteed base which is Rs.(10 × 8) =Rs.80.

Workers can understand the plan easily. It saves clerical work and basic wages are guaranteed.

(2)
Rucker Plan: This a group incentive plan. A productivity ratio is calculated in terms of value added by manufacture/unit to payroll, or wages cost. Pro​duction value is obtained by subtracting cost of materials, supplies and outside ser​vices used in production and delivery of the output from sales revenue. Payroll costs refer to wages and compensations paid to workmen. When this ratio goes down due to savings in labour cost, materials, supplies, etc. bonus is paid to every workman in proportion to his earnings.

If the productivity ratio is 20% and it declines to 15%, workmen will get a bonus of 5%. This plan is simple and eliminates jealousies among workmen regarding pay​ment of bonus.

(3)
Scanlon Plan: Here a standard is set considering the efforts of workmen, managers and supervisors. This standard is the ratio of labour costs to production value. A formula for paving bonus is evolved based on the savings in costs. When the labour cost ratio is lower than standard, a bonus pool is created every month. 1% bonus is paid to each workman for each 1% increase in production value. To meet variations in the labour earnings, a reserve fund is set up.  The purpose of this plan is to develop among workmen a sense of involvement and create a feeling that every workman has a stake in productivity improvement.
Q.
 Briefly discuss capacity planning with particular reference to balancing.
Ans. Capacity is defined as the maximum output that can be obtained from an existing plant in a given time period. Plant capacity means the number of machines needed for a given quantity of output.

Capacity planning determines what labour and machine capacity is needed, when it is needed and is based on labour and machine hours available within the plant. It plans scale, or, quantity of output and considers the factors, e.g., (1) Level of Demand; (2) Availability of Funds; (3) Cost of Production and (4) Management Policy. The prime consideration is the current level of demand and sales potential. For forecasting demand the period of forecast and method of forecasting should be selected besides considering the nature of product to be sold, disposable income, size and characteristics of population, etc. Product line forecasting helps to decide the allocation of limited resources to various products on priority basis in a multiproduct firm- Again consumer surveys, product life cycle analysis, etc., help us to ascertain the demand of new products. From annual demand weekly forecasts can be computed for production scheduling.

Optimum level of production is that plant capacity where the unit cost of produc​tion is minimum, or, optimum capacity is that rate of output where average cost of production/unit is minimum. Optimum capacity is a short term concept and over-utilization, or, overtrading beyond capacity may not be profitable. Hence a plant with a given capacity is suitable for a limited output and sales turnover.

The workload of various machines, or, work-centres in a multiproduct firm varies with variation of product-mix. As all the machines do not run on evenly balanced speed and efficiency, an imbalance of workload on various machines will occur result​ing bottlenecks and rise in the cost of production. We can overcome this situation either by installing more machines when the demand is constant and overtime is a regular problem causing increase in cost., or, by sub-contracting. Further the sales department may be asked to generate demand of those products which will bring enough load for those machines and equipments that remain idle most of the time.
Q.
 Write short notes on:-

(i) Economic Batch quantity; 
(ii) PERT; 
(iii) Job Analysis; 
(iv) Standardization.

Ans. (i) Economic Batch Quantity, :—EBQ, is that quantity of output or, production in a batch which is most economical to produce, i.e., which invol​ves minimum average cost of production. It depends on many factors, e.g., Rate of usage, set-up cost/unit (SG), carrying cost/unit (G.G.), obsolescence, etc. These con​ditions decide the batch size that will minimise cost/unit.

Now cost of setting up machines and preparation for starting of production are same for big, or, small batches. Hence for a large batch the unit cost of produc​tion becomes lower. Again wear and tear, inventory carrying cost, interest cost, etc. become more for bigger batches. E.B.Q. is that quantity which balances these two opposite types of costs. This can be represented by a graph as show below:
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(b) shows set-up cost/unit, (c) shows carrying cost/unit, and (a) shows the total cost/unit. MN is almost flat and OS is the Economic Batch Quantity (F.B.Q.). The E.B.Q,. can be calculated by using the following Wilson's formula.



E.B.Q. = 

(ii) PERT, or, Programme Evaluation and Review Technique was first developed in U.S.A. in 1958 by a Navy-sponsored Research Team. Initially this was used in Defence projects, e.g. Polaris fleet ballistic missile programme etc. but now it is consi​dered as an efficient management technique for planning and controlling projects. In PERT the completion time is not known and the probability of completion time of each activity is calculated on three time estimates, i.e., optimistic time, or best time that is expected if everything is well, pessimistic time, or, worst time that is expected if everything is wrong and the normal time. PERT is used in building factories, dams, flyovers, sky scrappers; installing plants, computers; overhauling and reassembling, of ships, aircrafts, steel furnaces, etc.; planning manpower, corporate profit, project work; marketing, i.e., advertising campaigns, new product launching, distribution network; preparing accounts, budgets, etc. PERT does not consider costs. It is used for non-repetitive Jobs.

(iii) It is a systematic and thorough study of a job and its activities. It deals with collection, recording and interpretation of data relating to a job. It attempts to de​termine the relative worth of jobs and rates the jobs by using either non-quantitative methods, i.e., ranking and classification methods, quantitative methods, i.e. point and factor comparison methods. It also determines the human qualities needed for doing a job. It deals with job description, i.e., title, responsibility, working conditions, tools and equipments used, duties, etc.; and the job specification, i.e., qualification, experience, skill, etc. Job analysis can be done by (1) observation, i.e. collecting various data by observing the operator while doing a job; and (2) Interview, i.e., collecting various data of a Job by interviewing individual job holder. Job analysis helps us in the recruitment and training of employees. 

(iv) Standardisation deals with the establishment and application of standards to size, design, working conditions, work method, tools, etc., to maintain uniformity and economy of production. It can be applied to product design and product me​thods. Standardization is the systematic reduction of variety and sizes of the spares so that the entire range of demand is available from the standardised range. If a cus​tomer is willing to pay extra for his non-standard items and the order is sufficiently big, then only as a very special case a non-standard spares order may be accepted. Sometimes standards are enforced by law for safety and health protection. Consumer industries, shoe making industries and many other industries can standardize the products but style goods and dresses, etc., cannot be standardized.

Standardization produces interchangeable parts. Customers get uniform quality of product at a cheaper cost. It may result in inflexibility of equipment and loss on existing spares
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