Microsoft Excel
** spark line is a new feature in 2010 and it is not available in 2007 excel 
Ascending: a-z, descending: z-a
Excel uses system thinking skills, collaboration skills, and experimentation skills
Column = letter, rows = numbers, not infinite 
introduction to microsoft excel
· A computer program used to enter, analyze and present data.
· A spreadsheet program
· Collection of text and numbers laid in a rectangular grid.
· Mainly used for accounting, budgeting, financial analysis, inventory etc.
· Provides presentation tools, automatic calculation functions, data management features and decision analysis functions.
· Allowing for problem-solving and decision-making
Worksheets and workbooks
· Excel uses worksheets and workbooks.
· Worksheet — a spreadsheet containing data such as text, numbers, formulas, charts etc.
· Workbook — a collection of related worksheets. 
proper workbook and worksheet design
· Plan before data entry
· Decide on the purpose of the spreadsheet and the construction
· Setup formulas— since Excel was designed for automatic calculations.
· Test to make sure the results are what is expected
· Format worksheets to make them visually appealing
· Document the worksheet thoroughly
· Providing summaries and comments in separate worksheets
· Regularly save work



basic components of excel
· Office Button — operations such as opening, saving, printing etc.
· Ribbon — tabs, groupings and controls
· Quick Access Toolbar — most commonly used controls and commands.
· Select All Button
· Status Bar — displays basic summary information
· Backstage View – manage files and programs. Open, save and close. Display info on workbook, print, distribute, set behavior patterns.  
Working With Data
· Ensuring Data’s Integrity 
· Duplicate values: Value in rows that appear more than once (often times should be removed) 
· Sorting Data: in ascending order or descending order 
· Autofilter: built-in set of filtering capabilities (used to isolate data). Three types: list value, format or criteria. Comparison operator is a sign (such as less than 50 but greater than 100) used in criteria to compare two values…used when customizing Autofilter.  
· Grouping refers to organizing data so that it can be viewed as a collapsible and expandable outline. Outline Symbols are symbols that you use to change the view of an outlined worksheet (+, -, 1,2,3) 
· Subtotaling Data 
· Setting up Data in a Table Format: can manage and analyze data in the table independently. Can customize 
Developping Your Data Model
Separating the data, analysis and presentation layers 
1. The data layer: raw data that feeds your dashboard. You want your data layer to come in one of two forms: 
a. Flat data table: Data repositories organized by row and column. Each row=data element (record). Each column is a field 
b. Tabular data set 
2. Analysis Layer : consists of formulas that analyses and pull data from the data layer into formatting tables(staging tables). Benefits: 
a. Easily update data model (through the formulas) 
b. Can create any added analyses. 
3. Presentation layer: is the storefront. Charts, visualization and dashboard components. Most flexible. 

Convert a range into and excel table
1) make sure range is arranged as a flat table with column headings
2) click anywhere inside the range, click insert-> table
3) dropdown handles with every column heading allow the use of sorting & filtering functions

Convert it back:
1) click inside table
2) select table tools -> design ->convert to range
cell, ranges, and references 
· Each cell is referenced by its column and row (example, Cell A1)
· Range — rectangular group of cells
· A contiguous range of cells is referenced by the top left cell reference and the bottom right cell reference. Two types of cell reference: 
· Relative cell reference: one whose references change “relative” to the location where it is copied or moved. Example, B2:D5 changes to J2:L5 when copied.
· Absolute cell reference: a reference that does not change when formula is copied or moved. (use $ signs. Pay them to stay) i.e $B$7
· Mixed Reference: when one column or row is absolute and the other is relative. i.e $B7. 
· External reference: refers to a cell or range on a worksheet in another Excel workbook. 
using formulas
· Formulas are mathematical equations that are used to perform operations and arrive at a calculated result. Has two components: 
· Operands: identify the value to be used in the calculations (Constant value, cell reference, and range of cells or other formula). 
· Mathematical Operators: specify the calculations to be performed. Begins with “=”sign. 
· Addition, Subtraction, Multiplication, Exponentiation 
· Can use Auto-Fill feature to place formula in more than one cell… 
· The references within the formula are updated according to those cells.
· Complex formulas are when there are multiple operations
· A1/B1*25 … D2*D4*(A9+C6)
· Order is crucial.


using functions
· A function is a predefined formula that returns a value and performs calculations. 
· Eliminates time involved when constructing a formula and insures accuracy. 
· (Argument 1, argument 2…). Arguments in logical format and in order from left to right. Enclosed by ().
· A functions takes values, performs operations, and returns results
· Example, instead of typing A1+A2+A3+A4, you could use the SUM() function
· SUM(A1:A4)
· AutoSum() function inserts functions that summarizes all values in a single row or column; 
· Sum, Average, Total count, Minimum value, Maximum value 
· Using COUNT 
· COUNT: # of numeric entries in a range
· COUNTA: # of cells in a range that are not empty. Both text and values. 
· COUNTBLANK: # of cells with no entries. 
· AVERAGE, MIN, MAX,
· Keep formulas simple 

problem solving and modeling process
· Phases in the PS&M process:
· Formulation — transform real life problem to math model
· Identify problem and acquire input data
· Develop model
· Solution — solve the model to obtain the optimal solution
· Analyze model, Test results
· Results no good? Develop another model
· Interpretation — analyze results and implement solution
· Perform sensitivity analysis
· Present results and implement solutions
Benefits of the modeling approach:
1)economy: less costly
2) timeliness: quicker
3) Feasibility: can be used to do things that would be impossible
4) give us insight and understanding to improve decision making


modeling approach to problem-solving
· Models are simplified versions of what they represent
· Accurate representation of relevant characteristics of the object/decision in study.
· Types of models:
· Mental (arranging furniture)
· Visual (road maps)
· Physical/Scale (buildings)
· Math (financial analysis)
· A computer model is a set of mathematical relationships and logical assumptions implemented in a computer as an abstract representation of a real-world object of phenomenon. 
· Spreadsheets are the most convenient way for people to build computer models.
· Benefits:
· Cost effective
· Time effective
· Models can 1 be used to do things otherwise impossible
· Provide insight and understanding improving decision making
logical and conditional functions
· Logical functions — result of these functions is a logical value (TRUE or FALSE)
· AND, OR, NOT
· Conditional functions — a formula in which the result is determined by the presence or absence of a particular condition. Result is a specified or calculated value. 
· IF, p, SUMIF, AVERAGEIF

logical functions
· AND 
1. Returns true if all its arguments are true and false if one or more arguments are false. (logical1, logical2…). When both conditions have been met=true. 
· OR 
1. If at least one criteria is met=true. If all are false=false. 
· Not 
1. Reverses the value of its argument. 
2. Use when you want to make sure a value is not equal to one particular value. 
3. If the logical value is false, NOT returns to true. 

Conditional functions
· IF 
1. Evaluates whether a condition is TRUE or FALSE and returns one value if the condition is TRUE and another value if the condition is FALSE 
· “If true then value ‘a’ else value ‘b’” 
2. SUMIF: calculated the total of only those cells that meet the criterion or condition. (i.e > 1000) (range,criteria,sum_range)
3. COUNTIF: Counts the # of cells in a range that meet a specific condition. (range1, criteria1, range2, criteria2…). 
4. AVERAGEIF: arithmetic mean of all cells that meet criterion. 
· Nested IF functions — when one IF is placed in another IF 
· Lookup Function: effective way to search for and insert a value in a cell when the desired value is stored elsewhere.
1. VLOOKUP — used to find specific information in a database (that matches criteria). Find specific value in the first column of a lookup table and returns the corresponding value in a specific column. Arranged vertically 
· Vlookup(lookup_value, table_array, col_index_num, range_lookup). 
· Lookup value: value you want to look up in the first column of the lookup table. 
· Table array: the range that contains the lookup table. 
· Col_index_num: The column from within the lookup table that contains the matching value. 
· Range_lookup: exact match=FALSE, closest match=True. 
2. HLOOKUP: The same as Vlook up but horizontal. That is, it is for the row and not column
3. Alternative to Nested IF functions 
Data delivery functions
· These functions can be used to verify data, search for data, transform data or deliver data from one point to another. 
· i.e Filtering, Data validation and Drop down menues, lookup functions 
Calculate the Future Value of an Investment 
· FV(rate,nper,pmt,pv,type) 
· Requires : 
· Rate: interest rate per period 
· Nper: total # of payments periods 
· Pmt:Payment amout
· Optional: 
· PV: present value argument 
· Type: indicates when payment occurs (beg. or end of period)
excel as a front-end tool for business intelligence
· Business intelligence — broad category of applications and technologies for gathering, storing, analyzing, sharing and providing access to data to help enterprise users make better business decisions. 
1. These applications are decision support tools — enable real-time, interactive access etc.
· Three components:
1. Reporting — Regular Mass Information Dissemination in a standard format
2. Analytics — Slicing and dicing with visual feedback and interactivity
· Mainly for middle management — for tactical decisions and to guide strategic decisions 
3. Dashboards — quick distilled snapshots, highlights key indices, used for INSTANT decision making
Dashboards
· Dashboards — visual display of most important information needed to achieve business objectives. More than just data (information!). Comprises of three eliminates: 
1. Displays data graphically. Provides visualizations that help focus attention on key trends, comparisons and exceptions. 
2. Displays only data that is relevant to the goal of the dashboard 
3. Contains predefined conclusions relevant to the goal of the dashboard and relieves the reader from having to do their own analysis.
· Information is organized and presented in way that is easy to read and interpret (at a glance) 
PivotTables: collaborative way to quickly condense large amount of data. Used to display and analyze numerical data in detail and to answer unforeseen questions about your data. 
Types
· Strategic Dashboards  — quick overview that decision makers need monitoring health and opportunities of the business
· Comparisons with targets or levels, performance indicated categorically or on scales (good/bad;high/medium/low) 
· Analytical dashboards —more sophisticated data analysis. Comparisons and in-depth performance evaluation 
· What are the causes of activitiy
· Operational dashboards — monitoring operations in real-time. Simple display media for quick identification and understanding of events to ensure timely events
Excel is a practical and easy-to-use front end tool for strategic dashboards
Conditional formatting
· Offers easy way to apply dynamic formatting to cells based on values in those or other specified cells.	
· Quick Conditional Formatting options:
· Cell Rules — highlight cells with values >, <, =, or >x>
· Top/Bottom Rules — highlight top or bottom values according to absolute or percentage thresholds
· Data Bars — helps you see the value of a cell relative to other cells
· Color Scales — visual guides that help you understand data distribution and variation 
· Icon Sets — used to annotate and classify data in to htree to five categories separated by a threshold value 
heuristic methods
· These methods speed up the process of finding a good enough solution.
· Rule of thumb, educated guess, intuitive judgment or common sense
· Trial and error is the most fundamental.
· Maximax method (optimist): best of the best
· Maximin method (pessimist): best of the worst
· Minimax (opportunist): minimum of the maximum
· Averaging method
·  Expected Monetary Value
Decision analysis using heuristic methods
· Cost-Volume Profit Analysis/Break Even Point Analysis — relationship between company’s expenses, volume of business and resulting profit or net income
· Types of expenses:
· Variable expenses — change in proportion to the amount of a business a company does
· Fixed expense — must be paid regardless of sales
goal seek feature & Solver add-in
· What-if analysis: changing input cells to observe the results on other dependent cells. Reverse what-if analysis uses two tool:
1. Goal seek —Determines the value that you need to enter in a single input cell to produce a result that you want in a dependent (formula) cell 
a. Very useful for doing simple queries to see what the effects are of changing the values of certain variables.
2. Solver — determines the value that you need to enter in multiple input cells to produce a result that you want. add-in that searches for the best solution to a problem with several variables
· Finds best way to allocate resources
· Requires three parameters:
· Target cell — formula that is directly/indirectly based on adjustable cells and constraints
· Adjustable cells — values are adjusted until constraints are satisfied 
· Constraints specify restriction
Formula Auditing
· show formulas
· trace precedents ( cells that provide data to a formula)
· shown by arrow
· Trace dependents (formulas that reference a particular cell)
· Shown by arrow
· If value selected is used in another formula
[bookmark: _GoBack]
