St. Scholastica’s College

Business Management Department
1st Semester 2005 - 2006
QUATECH Course Outline

(Accountancy Majors)

Title

:
QUANTITATIVE TECHNIQUES IN BUSINESS


Description

:
The course introduces the Accountancy student to the study of quantitative techniques in business decision-making. The course covers linear programming models and other mathematical programming algorithms; inventory and production models; decision making process under uncertainty and risk; decision-tree construction and analysis; network models; and PERT-CPM. A brief introduction to mathematical analysis is also covered.
Pre-requisite

:
Statistics

Credit Unit

:
Three (3) Units

General Objective

:
To provide the Accountancy students with an awareness of standard tools in O. R., a facility with MS/OR jargon, an appreciation of relevant techniques in analytical model building in solving business decision problems, using mathematical programming and decision analysis to find the best solution, and correctly interpreting the results.




Learning Objectives:



The materials and methodology are designed to satisfy the needs of Accountancy majors and other related courses. Upon completion of the course the student is expected to be able to do the following:

A. Cognitive

1. Distinguish among the various mathematical tools in business decision-making

2. Apply the theories of quantitative analysis to business problems

3. Acquire the necessary quantitative skills essential to the proper use of quantitative techniques in business decision making

B. Affective

1. Recognize the role of quantitative techniques in enabling businessmen to be more socially responsible

2. Develop the values of honesty, patience and perseverance in the process of finding solution to problems

3. Develop analytical thinking and reasoning in the application of quantitative models to management decision problems

C. Psychomotor

1. Practice mental arithmetic and computing shortcuts for quick calculations
2. Learn to use calculator efficiently and effectively  
3. Acquire skills to use PC and Operations Research computer software packages as aids in decision-making
Course Content

:


Course Outline:

	Week
	Specific Topics
	Learning Objectives
	Activities
	Assessment Tools
	Resources

	1
	Introduction
	
	
	
	

	
	· History/Dev’t of O.R.
· Overview of OR Techniques & Applications
· Phases of OR study
· OR Software Packages
	· To provide a general orientation of the course

· Establish the framework for model-building

· Expose the students to the various OR techniques and areas of applications
	Pure lecture on

· OR as a body of knowledge

· Different branches of OR

· Enumerate the steps in pursuing an OR study

· Introduce OR software packages

while banking on students’ own knowledge and experience
	· Class Participation
	· OHP, Board


	Week
	Specific Topics
	Learning Objectives
	Activities
	Assessment Tools
	Resources

	2-3
	Linear Programming 
	
	
	
	

	
	· Intro/Short History
· LP Elements
· Decision Variables
· Objective Functions
· Constraints
· Model Formulation
· Solution Methods
	· Translate relationships into symbolic structures for eventual solution derivation
· Incite interest in LP model building

· Guide students in harnessing algebra to build LP models

· Organize data for proper inputting to a model
	· Present the techniques of analytical model building:  explaining clearly the concept of a decision variable

· Using several examples, review how to set up algebraic expressions

· Study the LP model and all its individual parts

· Using the case approach, build an appropriate LP model in a step-by-step fashion

· Survey potential accounting applications of LP by explaining circumstances where LP modeling applies

· Enumerate various LP solution methods
	· Quiz 1

· Seatwork

· Homework

· Class participation
	· OHP

· Board


	Week
	Specific Topics
	Learning Objectives
	Activities
	Assessment Tools
	Resources

	4-6
	LP Solution Methods 1
	
	
	
	

	
	Graphical Method
· Feasible region
· Corner Point Analysis
· Method of Isoquants
· Solution Interpretation
	· Present the rationale for the graphical approach

· Relate the abstract model to construction of lines and areas on a graph

· Learn how to determine and interpret an optimal solution point
	· Using several examples, solve linear inequalities by construction as areas

· Thru active class participation, learn how to determine the area of common solutions

· Find the optimal graphical solution to an LP model using 2 methods

· Interpreting LP sol’ns: introduce the concept of a binding constraint
	· Quiz 2

· Seatwork

· Homework

· Class participation
	· OHP

· Board


	Week
	Specific Topics
	Learning Objectives
	Activities
	Assessment Tools
	Resources

	7-9
	LP Solution Methods 2
	
	
	
	

	
	Simplex Algorithm
· Iterative processes
· Simplex tableau
· Optimality condition
· Feasibility condition
· Further interpretations
· Minimization
· LP Solution Method 3: The Karmarkar method
	· Impart the power of iterative processes

· Explain how the simplex algorithm works in relation to the graphical method

· Show the efficiency of the method in finding an optimal LP solution

· Study the types of problems that lend themselves to minimization

· Introduce the latest LP solution technique – the Karmarkar method
	· Find a solution based on the traditional methods of linear systems

· Introduce matrix algebra and its various operations

· Use elementary row operations to find an optimal simplex solution to an LP model
	· Seatwork

· Homework

· Class participation
	· OHP

· Board

· PC

· LCD Projector

	
	Midterm Examination


	Week
	Specific Topics
	Learning Objectives
	Activities
	Assessment Tools
	Resources

	10-11
	Transportation Models 
	
	
	
	

	
	· Intro/Short History
· The Transportation Elements
· Source
· Destination
· Cost
· Transportation Matrix
· Solution Methods
· The Celebrated Caterer Problem
	· Introduce the concept of special-purpose LP algorithms

· Know the criteria for determining the type of problems that can be solved using this iterative algorithm

· Build a transportation matrix

· Balance an unbalanced system

· Determine an initial feasible estimate

· Find an optimal solution using the Stepping Stone method

· Expose the students to the many types of unorthodox applications specially in the fields of accounting and finance
	· Identify potential busi-ness problems that can be solved using transportation technique

· Select an appropriate methodology to find an initial feasible sol’n

· Improve on the solution using the iterative Stepping Stone methd

· Challenge the students to create loops on a large matrix
	· Seatwork

· Homework

· Class participation
	· OHP

· Board


	Week
	Specific Topics
	Learning Objectives
	Activities
	Assessment Tools
	Resources

	12-13
	Inventory Models
	
	
	
	

	
	· Definitions and notation
· Elements of an inventory system
· The economic order quantity
· Two-bin system
· ABC analysis
	· Define and establish usefulness of inventory

· Develop the optimum economic order/ production quantity model

· Introduce the concept of reorder point

· Study the various components of inventory costs

· Study popular inventory techniques
	· Study the three components of any inventory system

· Determining EOQ using various approach-es

· How to set up and apply the inventory equations

· Demonstrate the use of Two-Bin System and ABC analysis as an effective way of implementing an inventory strategy
	· Quiz 3

· Seatwork

· Homework

· Class participation
	· OHP

· Board

· PC

· LCD Projector


	Week
	Specific Topics
	Learning Objectives
	Activities
	Assessment Tools
	Resources

	14-15
	Project Scheduling
	
	
	
	

	
	· Definitions and notation
· Why CPM/PERT?
· The critical path methodology
· PERT
· Crashing
	· Understand the rationale why activities have completion time and why they should be done in sequence

· Understand the entire project and how each activity affects the completion and cost of the project

· Improve the completion time of the project by applying partial or full crashing techniques

· Appreciate the identification of critical and non-critical activities

· Develop proficiency in the use of software packages
	· Distinguishing between CPM and PERT

· As a cooperative activity, develop a CPM/ PERT network diagram and identifying the critical path

· Introduce the concept of a dummy activity

· Costing the network:  Crashing economics
	· Seatwork

· Homework

· Class participation
	· OHP

· Board

· PC

· LCD Projector


	Week
	Specific Topics
	Learning Objectives
	Activities
	Assessment Tools
	Resources

	16
	Decision Theory
	
	
	
	

	
	· Stochastic processes
· Decisions under Risk / Uncertainty
· Decision trees
· Expected values
· Value of perfect information
	· Describe the decision-making process as a sequence of logical steps

· Consider uncertainty and risk as decision environments requiring special methods for making decisions

· Demonstrate how probability information can be used for more effective decision-making
	· Determining the steps in decision making

· Computing expected values as a decision criterion

· Evaluating probabilities according to the environment prevailing upon the decision maker
	· Quiz 4

· Seatwork

· Homework

· Class participation
	· OHP

· Board


	Week
	Specific Topics
	Learning Objectives
	Activities
	Assessment Tools
	Resources

	17-18
	Mathematical Analysis
	
	
	
	

	
	· Equations of a straight line
· Limits of a function
· The derivative and differentiation rules
· Marginal analysis and other applications
	· Introduce calculus as a body of knowledge, useful in business applications

· Present the concept of limits and how it can be used to define the derivative of a function

· Study the different differentiation rules

· Determine the business and economic applications of derivatives
	· Review the various ways of expressing the equation of a straight line

· Introduce the basic concept of a limit of a function and applying it to several examples

· Define the concept of a derivative using limits

· Survey applications of derivatives in accounting, finance and economics
	· Seatwork

· Homework

· Class participation
	· OHP

· Board

	
	FINAL/DEPARTMENTAL EXAMINATION


Grading System
:

Quizzes




50%


Mid-Term Exam



15%

Class Participation


15%

Final Exam



20%










             100%

The problem sets will constitute one long quiz.  Special points for credit are also given to students with meritorious contributions in the learning process or active participation in class.  In some cases, demerits will also be awarded to students who violate house rules or commit misdemeanors.

References:

1. Quantitative Approach to Management (8th ed) by Levin, Rubin, Stinson and Gardner
2. Quantitative Techniques for Management Decisions by McLaughlin and Pichardt

3. Introduction to Operations Research by Hillier and Lieberman

4. Principles of Operations Research by Wagner

5. Operations Research: An Introduction by Hamdy Taha

6. Calculus for Business & Economics, by Barnett and Ziegler

7. Calculus by Grossman
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