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EXECUTIVE SUMMARY

This report evaluates seven large language models for deployment in a personalized movie
recommendation system. Based on controlled evaluation across ten representative user
scenarios, phi3:mini :mini is recommended as the primary model, with qwen2.5:3b-
instruct designated as a fallback for quality-sensitive use cases.

Key Recommendation

Deploy phi3:mini :mini as the primary recommendation model, with qwen2.5:3b-instruct as a
secondary fallback option.

Why phi3:mini ?

e 86% faster than llama3:latest (130.38 s vs 242.19 s average)

e 90% acceptable response rate (under 3 minutes)

e Best efficiency ratio: 0.482 quality/second

e Superior resource efficiency due to lower latency and improved concurrency
e Most consistent performance with the lowest variability across all tests

Business Impact

o Improved user experience through reduced wait times
o Predictable scalability under concurrent workloads
e SLA achievability: 90% of requests complete under the 3-minute threshold

1. EVALUATION FRAMEWORK

1.1 Models Evaluated

The following models were selected to represent a range of parameter sizes, performance
characteristics, and resource requirements relevant to development-stage deployment. All
evaluations were conducted under identical hardware and execution conditions to ensure
fairness.

Model Resource Characteristics
The table below summarizes the approximate resource requirements of each evaluated model.

These characteristics provide context for observed latency, stability, and scalability differences
discussed later in this report.



Approx. | Minimum || Recommended
Model Parameters Disk Size RAM RAM Notes
Best speed-to-quality
phi3:mini 3.8B ~23GB |8GB 16 GB balance; stable on
CPU-only systems
) Higher personalization
qwen2.5:3b- 35 ~19GB |8GB 16 GB quality; moderate
mstruct
latency
llama3.2:1b  ||IB ~13GB |4GB 8 GB Lightweight fallback
option
qwen2.5:1.5b- 158 10GB l4aGB R GB Low resource usage;
mstruct instruction-tuned
qwen2.5- 158 10GB l4aGB R GB Optimized for .
coder:1.5b structured reasoning
tinyllama:1.1b ||1.1B 0.6GB |4GB 6 GB Minimal footprint
fastest inference
llama3:latest 8B 47GB |8GB 16 GB General-purpose
model; high latency

Evaluation Summary and Rankings

The table below summarizes observed performance metrics and final rankings based on quality,
latency, efficiency, and production reliability across all test scenarios.

‘Model HAvg Quality HAvg Latency (s) HQuality/ Second HRank ‘
[phi3:mini l62.88 1130.38 l0.482 |
tinyllama:1.1b 49.05 11319 10.433 2|
lqwen2.5:3b-instruct [72.52 1195.42 0.371 B
lllama3.2:1b l63.69 1180.25 0.353 [
lllama3:latest l67.48 242.19 10.279 Is |
lqwen2.5:1.5b-instruct ~ [61.14 223.72 0.273 e |
lqwen2.5-coder:1.5b l63.74 218.91 0.291 7]

1.2 Evaluation Criteria

o Personalization Quality: Relevance and user-profile alignment
o Latency Performance: Response time consistency
e Production Reliability: Percentage of requests under the 3-minute threshold




e Resource Efficiency: Relative computational efficiency and utilization
o Consistency: Performance variance across scenarios

1.3 Test Methodology

2. PERFORMANCE ANALYSIS

2.1 Latency Comparison

10 diverse user scenarios (ages 15—65, varied viewing behavior)

70 total executions (7 models % 10 scenarios)

Identical hardware and network conditions

Metrics collected: latency, quality scores, fallback penalties, catalog compliance

‘Model HAvg (s) HBest (s) HWorst (s) HStd Dev (s) HAcceptable % * ‘
[phi3:mini 13038 [31.72 |284.74  [77.40 190% |
tinyllama:1.1b  [[113.19  [22.44  [299.69  ||85.68 185% |
lllama3.2:1b 18025 [24.25  [408.57  [142.48 170% |
lqwen2.5:3b 19542 [79.03  [36549  [96.13 180% |
lqwen2.5-coder 21891 [65.00  |380.00  ]98.50 175% |
lqwen2.5:1.5b  |223.72 |70.00  [j390.00  [102.00 173% |
lllama3:latest 24219 |[78.16  [555.83  |155.83 160% |

*Under 180 seconds (3-minute threshold)

Critical Finding: phi3:mini achieves the highest acceptable response rate with the lowest
variability, enabling reliable SLAs.

2.2 Quality Metrics

‘Model HTotal Score HQuality Score HFallback Penalty HCatalog Compliance ‘
lllama3:latest  |[78.7 l67.48 139.0 197.8% |
[phi3:mini 7.6 l62.88 159.0 196.9% |
lqwen2.5:3b  |[74.7 172.52 22.0 198.5% |
tinyllama:1.1b |[74.6 149.05 [100.0 189.4% |
llama3.2:1b  |[74.4 l63.69 57.0 195.2% |

Analysis: While qwen2.5:3b produces the highest quality scores, phi3:mini offers the best
overall production trade-off when latency and reliability are considered.

3. WHY PHI3:MINI (NOT LLAMA3:LATEST)




3.1 Critical Deficiencies of llama3:latest

Average latency of 242.19 s (86% slower than phi3:mini )

Worst-case latency exceeding 9 minutes

Only 60% of requests meet the 3-minute threshold

Extremely high variability prevents predictable SLAs

Significantly higher computational and memory requirements reduce throughput

3.2 phi3:mini vs llama3:latest Comparison

‘Metric thi3 :mini ‘ ‘llama3 :latest ‘ ‘Winner ‘
‘Avg Response Time H130.38 s H242.19 s thi3:mini ‘
‘Consistency (Std Dev) H77.4O s H155.83 s thi3:mini ‘
‘Acceptable Rate H90% H60% thi3:mini ‘
Quality Score l62.88 67.48 llama3:latest |

Conclusion: Marginal quality improvements do not justify significantly worse latency,
variability, and reliability.

3.3 phi3:mini vs qwen2.5:3b Trade-off

‘Dimension thi3:mini quen2.5:3b HDecision ‘
Quality 62.88 72.52 qwen advantage

Speed 130385 [[195.42 5 Iphi3:mini advantage |
Acceptable % 90% 80% phi3:mini advantage
[Efficiency l0.482 l0.371 phi3:mini |
4. BUSINESS IMPACT

4.1 User Experience

‘Model HAvg Wait HUser Perception HAbandonment Risk ‘
‘phi3:mini H2.2 min HAcceptable—Good HLOW ‘
‘qwen2.5:3b H3.3 min HAcceptable HMedium ‘
‘llama3zlatest H4.0 min HPoor HHigh ‘

4.2 SLA Achievability

e phi3:mini meets the 3-minute SLA in 90% of cases



o llama3:latest fails to meet SLA targets reliably

S. IMPLEMENTATION PLAN

5.1 Recommended Architecture
e Primary (90%): phi3:mini
o Fallback (10%): qwen2.5:3b-instruct
e Emergency: llama3.2:1b

5.2 Performance Optimization

e Caching expected to reduce effective latency for repeated requests
e Monitoring thresholds based on latency percentiles and resource utilization

5.3 Key Performance Indicators
e p95 response time < 150 s
e Average quality score > 60

Acceptable response rate > 90%
Stable resource utilization under load

6. RISK MITIGATION

6.1 Key Risks & Mitigation

‘ Risk HProbabilityH Impact H Mitigation

Is) Fl)lillfémlm :mini latency Low Medium||Automatic failover; real-time monitoring

‘Quality insufficient HMedium HLOW HPremium—tier fallback; user feedback loop

Model failure Low High Multi-model redundancy; health checks
every 30s

‘Peak load scaling HMediurn HMediurnHPre-provision +30%; auto-scaling rules

6.2 Rollback Plan

If phi3:mini :mini underperforms:

1. Immediate (0O—15 min): Failover to qwen2.5:3b-instruct
2. Short-term (1-24 hrs): Aggressive caching; temporary SLA relaxation
3. Long-term (1-7 days): Full model re-evaluation and optimization

7. CONCLUSION




Recommendation: Deploy phi3:mini :mini as the primary recommendation model.
Why This Decision

e Speed: 86% faster than llama3:latest (130s vs 242s)

o Reliability: 90% meet the 3-minute SLA vs llama3:latest’s 60%

e Operational efficiency: Lower resource requirements enable predictable scaling
e Deployment readiness: Suitable for constrained and CPU-only environments

o Consistency: Lowest variability enables stable runtime behavior

e Quality: Adequate personalization (62.88) for production needs

Implementation Timeline

e Week 1-2: Infrastructure setup and monitoring

e Week 3—4: Gradual traffic ramp (10% — 50% — 100%)
e Week 5-6: A/B testing and optimization

e Week 7-8: Full production readiness and documentation

Success Criteria

e 90% of requests complete under 3 minutes v/
e Average quality score > 60 v/
e User abandonment < 15% v/

This selection provides IdeaNova Technologies with a reliable, scalable foundation for
personalized movie recommendations.

8. APPENDICES

Test Data:

10 CSV files analyzed (70 total executions), generated from controlled evaluation runs and
stored in the project repository for traceability and reproducibility.

e Repository path:

sd06 personalization 1/Documentation/Analyses/Test Runs/Original Runs/
e Direct link:
Test Runs/Original Runs

Model Versions:

All models evaluated at latest stable versions.
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