Advanced Statistical Programming Assignment 1

	STUDENT
	Suraj Badu
	MARK
	50

	Criteria
	Weak Fail
(0-29%)
	Fail
(30-44%)
	Marginal Fail
(45-49%)
	Satisfactory
(50-59%)
	Good
(60-69%)
	Excellent
(70-84%)
	Exceptional
(85-100%)

	Pell Sequence (20%)
	No runnable R code submitted, or code bears no relation to generating Pell/Fibonacci sequences or a data frame.
	Code runs only partially or with major errors; does not correctly implement the Pell recurrence and/or Fibonacci sequence; data frame missing or unusable (e.g. wrong size, inconsistent lengths).
	Attempts to generate Pell and Fibonacci numbers but has substantial logical or indexing errors (e.g. wrong starting values, incorrect recurrence, < 200 terms); data frame structure incomplete or poorly named, limiting later use.
	Correctly generates most of the first 200 Pell and Fibonacci numbers but with minor off-by-one or indexing issues; creates a data frame with three columns (n, Fn, Pn) that is broadly usable, though column naming or code clarity may be weak.
	Correctly generates the first 200 Pell and Fibonacci numbers; constructs a well-formed pelldata data frame with appropriate column names and indexing; code is readable and mostly idiomatic R.
	Fully correct implementation of Pell and Fibonacci sequences for n = 1…200 with robust, vectorised or neatly looped code; pelldata is clearly structured, well-named, and ready for subsequent tasks; code is clear, efficient, and minimally commented where helpful.
	As Excellent, plus exemplary R practice: concise, robust implementation (e.g. functions or reusable code), clear separation of logic and output, excellent naming and documentation; demonstrates thoughtful design anticipating later analysis or extension.

	Approximation (10%)
	No functional code; no attempt to compute the √2 approximation or add it to the data frame.
	Code attempts the task but contains major errors: incorrect formula, wrong inputs, or fails to add a valid fourth column; resulting data is unusable.
	Uses a recognisable formula but with consistent mistakes (e.g., mis-indexed Pell numbers, incorrect division, or fewer than 200 terms); the added column is incorrectly named or improperly aligned with pelldata.
	Correctly computes most approximation values but may include minor indexing or rounding issues; successfully adds a fourth column to pelldata with a reasonable name.
	Correct formula applied across all 200 terms; approximation column added cleanly to pelldata with clear, appropriate naming; code is tidy and readable.
	Fully correct implementation with precise indexing and accurate numeric computation; produces a well-integrated fourth column with good naming conventions and clear supporting code/comments.
	As Excellent, plus exemplary structure: implementation is concise, robust, and elegant (e.g., vectorised logic or functional abstraction); column is clearly documented, code anticipates future use, and follows best practice for data-frame manipulation.


Submitted as a .docx file, not a .r file so would not run without editing. No identification or student ID number provided in the comments. Commenting is weak and requires more detail. Scientific notation works, but is not accurate for display after 6 decimal places in the way you have used it. 

	 Approx – Sqrt(2) Difference (10%)
	No working code; difference not computed; no new column added to pelldata.
	Attempts the task but uses an incorrect calculation (e.g., wrong operands, missing sqrt(2)); formatting to five decimals not achieved; column missing or unusable.
	Computes a difference but with consistent errors (e.g., wrong indexing, mixed-up signs, incorrect rounding/formatting, or not applied to all 200 values); column naming unclear or poorly integrated.
	Correct formula used for most values; difference computed and added as a new column; may have minor rounding inconsistencies or formatting errors; column name acceptable.
	Accurate difference computed for all 200 values; formatted/rounded to five decimal places; column added cleanly with a clear, meaningful name; code is readable and consistent.
	Fully correct, precise implementation with reliable rounding/formatting; column integrates seamlessly into pelldata; code is tidy, idiomatic, and properly uses R's numeric/formatting functions.
	As Excellent, plus exemplary practice: concise and robust implementation, clean numeric handling (e.g., explicit rounding vs. string formatting as appropriate), clear documentation, and well-structured code anticipating later analysis or visualisation.

	Approximation Accuracy (15%)
	No attempt or no functional code; accuracy not calculated; no column added.
	Attempts calculation but uses an incorrect or meaningless method (e.g., simple difference instead of counting matching decimals); column missing or unusable.
	Implements a recognisable approach but with substantial logical errors (e.g., incorrect character comparison, inconsistent handling of rounding, off-by-one issues); accuracy values unreliable or incomplete; column poorly named or misaligned.
	Mostly correct method for counting matching decimal places, with minor inconsistencies or boundary-case errors; column added to pelldata with a reasonable name.
	Correctly determines the number of matching decimal places for all 200 terms; method is sound and repeatable; column added cleanly with meaningful naming; code is clear and competent.
	Fully correct, robust implementation handling comparison, rounding, and formatting consistently; accuracy column integrates seamlessly into pelldata; code is clear, efficient, and idiomatic.
	As Excellent, plus exemplary practice: elegant, well-structured function or vectorised solution; careful treatment of numerical edge cases; code clearly documented and designed to support later analytical tasks.




	Code Readability, Comments, and Presentation (5%)
	No comments or whitespace, making code difficult to read.
	Minimal comments with little explanation; poor formatting and whitespace usage.
	Basic commenting and whitespace usage but lacks clarity in certain areas.
	Well-commented and formatted code with clear structure.
	Strong commenting and presentation with well-organized sections.
	Excellent code readability with clear, structured comments.
	Exceptionally well-documented code with insightful comments and excellent presentation.

	Code Documentation (25%)
	No meaningful explanation, no flow chart, and no evidence of testing provided.
	Very brief or vague description of code; flow chart missing or irrelevant; testing not described or limited to vague statements (e.g. “I tested it”) with no examples. 
	Partial explanation that omits key steps or logic; flow chart present but incomplete, unclear or inconsistent with the code; testing mentioned but poorly documented (few or no concrete test cases or results).
	Describes main structure of the code in reasonable detail; provides a basic but mostly accurate flow chart; testing section identifies some test cases and expected outcomes, but coverage and depth are limited.
	Clear, coherent explanation of how each part of the code works and links to the tasks; flow chart correctly reflects program logic with appropriate notation; testing approach is sensible with several relevant test cases and discussion of expected vs. actual results.
	Thorough, well-structured explanation that walks through the code logic step-by-step; accurate, readable flow chart closely aligned with the implementation; testing strategy is systematic with good coverage (normal, boundary, and error cases) and clearly presented code snippets and results.
	As Excellent, plus highly polished documentation: explanation shows insight into design choices and alternatives; flow chart is professionally presented and easy to interpret; testing is comprehensive and rigorous, with clearly justified test cases, automated or reproducible tests where appropriate, and reflective discussion of reliability and limitations.

	Reflective Summary (15%)
	No reflection provided or lacks relevance to the task. 
	Weak reflection with little analysis of approach and challenges faced.
	Basic reflection covering key points but lacks depth and insight.
	Clear reflection with structured discussion of challenges and improvements.
	Strong reflection with insightful discussion on approach, challenges, and learning outcomes.
	Excellent reflection demonstrating critical evaluation and deep analysis.
	Exceptional reflection demonstrating an advanced understanding of learning and problem-solving.


The flow charts are rather messy and do not show any of the required loops.
